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BBEJAEHHUE

OCHOBHOM 1IeJIbI0 O0YYEHHSI B MarucTparype sBIsieTcsl mMpuoOpeTeHre 00yJaromm-
MHUCSI KOMMYHHUKATHBHOW KOMIIETCHIIUH, HEOOXOMMMOMN ISl KBATM(DUIIMPOBAHHOW WH-
(dbopMaIMOHHON W TBOPUYECKOM AESITETLHOCTH B PA3IUYHBIX Cepax M CUTyaIusX Ieio-
BOTO TIAPTHEPCTBA, COBMECTHOM MPOU3BOJICTBEHHOW W HAYIHOU paboThl. O0sS3aTeIHbHBIM
YCIIOBUEM JIOCTUKEHUS TOCTABICHHOW LIETU SIBJISIETCS PEIICHUE CIEAYIONINX 3a/1a4:

- JIOCTUKEHHUE 3PEJIOrO BJIAJICHUS BCEMH BHIAMU YTCHHUS U MIEPEBOAA JTUTEPATYPhI
pPa3HbIX PYHKIIMOHAIBHBIX CTHIICH;

- OBJIaJICHWE BCEMHM BHUJAaMH MOHOJOTMYECKOTO BBICKa3bIBaHUS (MHGOPMUPO-
BaHUE, MOSICHEHWE, YTOYHEHHE, WHCTPYKTUPOBAHUE W WILTIOCTPUPOBAHUE BBHICKA3BI-
BaHUS, a TAKXKE YMEHHE CAeNaTh JOKIaJ Ha HHOCTPAHHOM SI3bIKE);

- OCYILIECTBJICHHWE W TOHUMAHHE BBICKA3bIBAaHUU MPOGECCHOHAIBHOTO M Hayy-
HOTO XapakTepa B CUTYyallHUsX MpUeMa 3apyOeKHBIX CIEIUAIMCTOB, oOMeHa mpodec-
CHOHAJIPHO-3HAYMMOM nH(MOpMaIel B mpoliecce MOBCEAHEBHBIX Oece/l, NeOBBIX Mepe-
TOBOPOB, MPHU 3aKIIOUYEHUH CICIOK W KOHTAKTOB, OOCYXJIEHHHM YCIIOBUU JEIIOBOTO
NapTHEPCTBA.

[Ipensiaraemoe y4ueOHOE MOCOOME MOCTPOECHO C YYETOM IPEEMCTBEHHOCTH 00Y-
YCHHSI U COCTOMT M3 CaMOCTOATENBbHBIX 0y10k0oB (UNits). Llenp xaxkaoro 0Jioka - pa3BH-
THE YMEHUS YTEHUS U aJICKBAaTHOTO MEPEBOJIA TEKCTOB MO HAIMPABJICHUIO MOJATOTOBKU U
HaIlMCaHUs TE3HMCOB, JOKIAI0B, pedeparoB u aHHoTauuidi. Pabora ¢ gaHHbIM mocoOueM
Croco0CcTBYET (hOPMUPOBAHUIO Y OO0ydaronuxcs cieayronux kommneteHiuii: OK-3, OK-
6, OIIK-3.

VY4eOHbIe TEKCTHI CIIYKAT JJI TIEPBUYHOTO BBEJICHHUS SI3bIKOBBIX SIBICHUN U WILTIO-
cTpaluen ux yrnorpeOyieHus B MHOS3bIUHON peur. [Ipu moadope TEKCTOB yUUTHIBAJIACh
UX aKTyaJbHOCTb, UHPOPMATUBHOCTb, YACTOTHOCTh MPEACTABIECHHON B HUX JIEKCUKHU U
YPOBEHbB S3bIKOBOM MOJATOTOBKHU CTYACHTOB.

[Tepen kaxxabpIM TEKCTOM NAaETCsl MOJIPOOHBIN CIHUCOK JIGKCUKH, MPETHA3HAYECHHbBIN
JUISl aKTUBHOT'O U3YUYEHUS M 3aKPEIJICHUS B XO/I€ BBIITOJIHEHUS MOCIETEKCTOBBIX YIIPaXk-
HEHHI. YTpaKHEHUs HAIlPaBJICHbl HA AKTUBU3AIMIO JIEKCHUYECKOTO MaTepuaia U pa3Bu-
THE€ HABBIKOB YCTHOM PEYH.

I'pammaTrueckuii MaTeprall OXBaThIBAET OCHOBHBIE SIBJICHUSI TPAMMATHUKU aHTJIUM-
CKOT0 sI3bIKa M HaIlpaBJICH Ha 3aKpeIUICHWE 3HAHWH, MOJYyYCHHBIX Ha OaKallaBpCKOM
YpOBHE TTOATOTOBKH.



PART 1
Unitl
EDUCATION IN MODERN SOCIETY. HIGHER EDUCATION

1. Read and translate the text:
Text 1. HIGHER EDUCATION IN RUSSIA

learning materials — yueOHbIe MaTepHaIbl

to bring up to date — noBecTH 10 COBpEMEHHBIX TPEOOBAHUI

information explosion — napopmMaOHHEII B3pHIB

training and instruction — moaroroBka u o0y4eHue

over years — 3a MHOT'UE€ I'OAbl

curricula are enriched and broadened — mporpammsl (Kypchl 00yueHus) 000TaAlTCs |
pacCIIApPSIFOTCS

Higher education plays an important part in the life of any country as it provides
the country with highly-qualified specialists for future development and progress. It
trains people to become teachers, engineers, doctors and other professional workers.

In all the industrial countries standards of living are steadily changing; this means
that the kind of education, which was good enough thirty years ago, is not necessarily
good for them today. The serious need to find ways and means of ensuring continuous
and thorough adoption of the universities to contemporary needs in our rapidly chang-
ing world is widely recognized. And this means that styles of teaching, quality of learn-
ing materials and organization of the university itself have to be continuously brought
up to date and improved.

Besides, knowledge and information which comes through the mass media must
also be taken into consideration. This information explosion has affected every field of
study, especially, of course, in the natural and applied sciences and in all other sciences
as well. The increase of information requires new methods and new approaches to stu-
dents’ training and instruction.

At present a new system of education is introduced in this country — a distance ed-
ucation system. This computer system of learning helps working professionals to con-
tinue their education while remaining at their jobs. This system enables people to get
knowledge and a good foundation in the sciences basic to his or her field of study. Dis-
tance learning has developed over years from satellite video courses to modern vide-
oconferencing through personal computers.

The academic year usually lasts 9 months and is divided into two terms (semes-
ters). The first- and second-year students obtain thorough instructions in the fundamen-

4



tal sciences of mathematics, physics, chemistry and drawing as well as computer engi-
neering and a number of others. The curricula are enriched and broadened by instruc-
tions in such subjects as foreign languages, history and economics.

At the third year students get more advanced knowledge and begin to concentrate
on their special interests, so to say, their «major» subject and take many courses in this
subject. Specialized study and courses will help students to become specialists and pre-
pare them for their future work.

After four years students will get a bachelor’s degree. Then the students may go on
with their studies and in a year or two of further study and research get a master’s de-
gree. After graduating from the university they may go on with their study and research
and may get a still higher degree.

About 75 percent of students receive state grants and 15 percent are sponsored by
enterprises. Universities have their own students’ hostels and some of them have large
and excellent sport centers.

Education is a process through which culture is preserved, knowledge and skills
are developed, values are formed, and information is exchanged. Education is the way
to success.

2. Practise the pronunciation of the following words:
Highly-qualified, steadily, ensuring, thorough, adoption, contemporary, instructions,
science, curricula, preserve.

3. Answer the questions:

1. When does the academic year begin in this country? 2. How many exams did you
pass to enter the University? 3. Do you pay for your education? 4. Do students get
grants? 5. What subjects do students study in the first year? 6. Which subject is the most
interesting for you? 7. Is there a sport center in your University? 8. What degree do stu-
dents get after four years of study? 9. What degree can a student get after two years of
further study and research? 10. What new education system is introduced in this coun-
try? 11. What specialities do people get after graduating from a university? 12. Why is
higher education important in the life of every country?

4. Use Active and Passive Voice.

1. Students asked the lecturer many questions. The lecturer was asked many questions.
2. The monitor told the first-year students to come to the laboratory. The first-year stu-
dents were told to come to the laboratory. 3. Usually a lab assistant shows the equip-
ment to the students. Usually the equipment is shown to the students by a lab assistant.
Usually students are shown the equipment by a lab assistant. 4. Students watched the
process with great attention. The process was watched with great attention. 5. Tomor-
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row our teacher will give us a new task. A new task will be given tomorrow. We shall
be given a new task tomorrow. 6. Practice accompanies theory. Theory is accompanied
by practice. 7. He asked me to bring a dictionary. He was asked to bring a dictionary. 8.
The teacher told the students to sign their drawings. The students were told to sign their
drawings. 9. The dean will send the students to a big plant in summer. The students will
be sent to a big plant in summer. 10. He taught us to use the lab equipment. We were
taught to use the lab equipment.

5.

A. Transform into Passive Voice.

1.You open the door. 2. We asked questions. 3. He will finish his project next week. 4.
He can do this exercise. 5. They invited me to their conference. 6. 1 saw a new film. 7.
My sister writes letters regularly. 8. Universities develop new methods of students’
training. 9. After graduating from the University the students may get a still higher de-
gree. 10. The study of foreign languages, history and economics must improve the cur-
ricula of technological universities.

B. Translate.

1. Mathematics, strength of materials, mechanics, elements of machines as well as engi-
neering physics are studied at technological institutes. 2. The development of science is
closely connected with the development of higher education. 3. Students are provided
with hostels, well-equipped laboratories and libraries. 4. Any country must be provided
with good specialists in all branches of science and technology for its further develop-
ment. 5. Large sums of money are spent by the state to train highly-qualified engineers.
6. Much attention must be paid to improve the standards of higher education. 7. Stu-
dents of technological institutes are trained to analyse various facts and theories. 8. The
scientific and technological progress of a country is determined by the qualification of
specialists. 9. Some institutes of technology are reorganized into universities. 10. The
country must be provided with specialists capable of working with the technology of
tomorrow effectively.

6. Find Participle | and Participle 11, translate.

1. The students studying at the institutes passed entrance exams in summer. 2. The sub-
jects studied in the first two years are very important for future engineers. 3. The lecture
delivered by our dean was on new methods of technology. 4. The man delivering this
lecture is our professor on mathematics. 5. An article discussing the new system of
school education appeared in all newspapers. 6. The results of the experiments dis-
cussed yesterday will be published. 7. The attention paid to the study of fundamental
subjects is great. 8. Students interested in computer engineering enter technological in-
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stitutes. 9. The number of specialists connected with new branches of science and engi-
neering is increased every year.

7. Read and translate the text.
Text 2. HIGHER EDUCATION IN THE UK AND THE USA

to consist of - cocTosTh u3

self-governing - camoympaBIsAOIIUIACS
tuition - oOyuenue

to proceed - npoxosmKaTh AeaaTh (4TO-IHO0)
a gown - MaHTHS

a major subject - mpoduUpyIONIH MpeaMeT
a graduate scool - crapmme Kypch

a five point scale - natu6amipHas 1mkana

Part 1.Cambridge is one of the two main universities of England which is located
at the Cam River. It was founded at the beginning of the 12th century. The University
consists of 24 different colleges including 4 colleges for women. Each college is self-
governing.

The head of the University is the chancellor who is elected for life. The teachers
are commonly called «dons» and «tutors». Part of the teaching is by means of lectures
organized by the University. Besides lectures teaching is carried out by tutorial system
for which Cambridge University is famous all over the world. This is a system of indi-
vidual tuition organized by the colleges.

Each student has a tutor who practically guides him through the whole course of
studies. The tutor plans the student’s work and once a week the student goes to his tutor
to discuss his work with him. The training course lasts 4 years. The academic year is di-
vided into 3 terms. The students study natural and technical sciences, law, history, lan-
guages, geography and many other subjects.

After three years of study a student may proceed to a Bachelor’s degree, and later
to the degrees of Master and Doctor. Students are required to wear gowns at lectures, in
the University library, in the street in the evening, for dinners in the colleges and for of-
ficial visits. All the students must pay for their education, examinations, books, labora-
tories, university hostel, the use of libraries, etc. Very few students get grants. Not many
children from the working class families are able to get higher education, as the cost is
high. The cost of education depends on the college and speciality.

A number of great men, well-known scientists and writers studied at Cambridge.
Among them are: Erasmus, the great Dutch scholar, Bacon, the philosopher, Milton and

Byron, the poets, Cromwell, the soldier, Newton and Darwin, the scientists.
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Part 2. There is no national system of higher education in the United States. High-
er education is given in colleges and universities. There are over 2100 various higher
educational institutions, including colleges, technological institutes and universities.
The average college course of study is 4 years. The academic year is usually 9 months
or 2 terms (semesters) of four and a half months each. Classes usually begin in Septem-
ber and end in June. The first-year students are called freshmen. Students choose a ma-
jor subject and take many courses in this subject. After four years, they get a traditional
Bachelor’s degree. Then the students may go on to graduate school and with a year or
two of further study get a Master’s degree.

After another year or two of study and research, they may get a still higher degree
as Doctor of Philosophy (Ph. D.). The student’s progress is evaluated by means of tests,
term works and final examinations in each course. The student’s work is given a mark,
usually on a five point scale. Letters indicate the level of achievement.

«A» 1s the highest mark. «F» denotes a failure.

Most American colleges and universities charge for tuition. The methods of in-
struction in the universities are lectures, discussions, laboratory and course works and
seminars. Most cities have colleges or universities that hold classes at night as well as in
daytime. In this way people may work for a degree or just take a course in the subject
that interests them.

8. Practise the pronunciation of the following words:
Tutor, tutorial system, guide, through, languages, chancellor, major, require, sciences,
law, scholar, further, evaluated, Bachelor's degree, Master's degree, failure, method.

9. Read and translate the text.

Text 3. OXFORD UNIVERSITY

Oxford is renowned the world over. It ranks in importance with Athens, Rome and
Paris because of the stream scholars who, for hundreds of years, and particularly in the
20th century, have come to sit at the feet of learned men, and have returned to their own
countries, their minds enriched with the distilled learning to be found here, and imbued
with an abiding love for the place. They have absorbed the almost indefinable “spirit of
Oxford”, and many of them return again and again, so strong is the pull of the place.

This book is designed to help the visitor whose stay is short. So many visitors want
to know where the University is. In their home country, the universities are easily iden-
tifiable because they are compact, purpose-built places, and probably isolated from the
domestic and commercial buildings which form the heart of the city from which they
take their name.

Oxford is different. It has a golden heart - an area of less than half a square mile in
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which is to be found the most varied assortment of historic buildings in the world. But
they do not stand in isolation; they are intermingled, in the must delightful way, with
houses, shops and offices.

Over the last decade millions of pounds have been spent in restoring and cleaning
the stonework of college and university buildings, which had become blackened and de-
cayed, and in many cases was in danger of disintegrating. Great care was taken in the
restoration, and the result is that the university buildings present the honey-coloured fa-
cades which the great architects such as Wren and Hawksmoor created.

Interiors too, have been cleaned and restored - notably those of the Sheldonian
Theatre and the Bodleian Library. Oxford is a place of great beauty, but it is not just a
shrine to the past. It is a living entity and its historic buildings are the homes of masters
and students whose learning, thinking and ideas have a profound influence on culture,
education, science and politics, not only in England, but throughout the world.

The University did not come into being all at once. Oxford had existed as a city for
at least 300 years before scholars began to resort to it. The end of the 12th century saw
the real beginnings of the University. It is known that early in that century distinguished
scholars were lecturing in Oxford, but it had no recognition as a place of learning. In
about 1184 the University had become an accomplished fact as result of the migration
to Oxford of students who brought their own traditions with them.

It is generally assumed that between 1164 and 1169, when Henry |l forbade Eng-
lish clerks to go to the University of Paris, which at that time was the foremost in Eu-
rope, the scholars had to find somewhere else to continue their studies. Their choice fell
on Oxford. The first group of scholars at Oxford may have been joined by others from
Paris, and from other parts of Britain.

There is no "“university” as such. Each college is practically autonomous, with its
own set of rules for its good government. There is a central administration, providing
services such as libraries and laboratories.

10. Practise the pronunciation of the following words:
Rank, scholars, particularly, imbued, indefinable, short, purpose, varied, delightful, au-
tonomous, distinguished, profound, disintegrating, foremost, migration.

11. Answer the questions:

1) Why is Oxford ranking amongst the world’s top universities?

2) How does Oxford differ from other educational institutions?

3) Why do the Oxford’s buildings need to be restored?

4) What architects have worked on the University’s facades?

5) Why didn’t Oxford deserve any recognition until the 12th century?
6) When was the heyday of Oxford?



7) Why does the author claim that there’s no university such as Oxford?
8) Why did English clerks give up going to the University of Paris, which was consid-
ered to be the foremost in Europe?

12. Make up definitions:

Distinguished | Ahead of all others, especially in position or rank.
A scholar Something that exists as a particular and discrete unit.
To intermingle | Standing above others in character or attainment or reputation.
An entity An exposition of a given subject delivered before an audience or a
class, as for the purpose of instruction.
Foremost To mix or become mixed together.
A lecture One who attends school or studies with a teacher.
Unit 2

THE QUALITY OF ENVIRONMENT. ENVIRONMENT PROTECTION
1. Read and translate the text.
Text 1.ENVIRONMENT PROTECTION MUST BE GLOBAL

That the problem of pollution and ecology has become the most important one for
mankind is evident to all. The more civilization is developing, the greater the ecological
problems are becoming. Air and water pollution by industry is now reaching tremen-
dous proportions. In our era it is changing from a national to an international problem,
especially in territories where rivers cross several countries. The seas and oceans are al-
so becoming seriously polluted. A similar situation is developing in the atmosphere. It is
known that many cities throughout the world suffer from air pollution.

However, our scientific knowledge and technological advancement make it possi-
ble to eliminate it if people use good will and make considerable investments for that
purpose. The development of natural resources on a global scale is alreadypossible from
a scientific and technical standpoint. Large-scale experimental work in this area is suc-
cessfully being carried out.

At present scientists in industrially developed countries are working on the theory
of interaction of all the atmospheric and oceanic global processes that determine the
climate and weather of the world. Increasing growth of population, industrialization and
the use of resources are slowly but surely changing the global climate and water bal-
ance. This can be described as a great experiment, one that may bring about changes in
the environment more serious than ever before.
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The essential feature in the environment protection is that many problems can be
solved only on the level of world community. Therefore, the planning of protection
against pollution by human society as a whole is imperative today and in the near fu-
ture. It is necessary to develop an international program to study data on land, forest,
atmospheric and oceanic resources, both renewable and non-renewable. It is the joint
efforts of many scientists and special public organizations that can deal with the prob-
lem and take necessary measures to protect the environment.

It is still a big job and much remains to be done. However, scientists are confident
that planned actions of all countries can eliminate pollution and achieve suc-cesses in
purifying air, water and soil and in safeguarding natural resources. At the same time one
must realize that social and political circumstances may stand in the way of further pro-
gress in this field.

2. Answer the questions:
1. What is this text about? 2. What is ecology? 3. How does water (air) become pollut-
ed? 4. Why is the problem of water pollution becoming a global problem?

3. Read and translate the following international words:
Global, resources, problem, ecology, proportion, era, territory, ocean, oceanic, Sit-
uation, atmosphere, process, climate, balance, experiment, social.

4. Read and translate the following words:

Environment, pollution, achieve, success, successful, successfully, purify, air, nat-
ural, however, job, remain, mankind, reach, special, especially, serious, throughout,
world, knowledge, advance, eliminate, purpose, scale, weather, essential, therefore, da-
ta, joint, measure, realize, circumstance.

5. Answer the questions according to the example:

What is one of the most important problems for mankind now? (the problem of
pollution and ecology).

The problem of pollution and ecology is one of the most important problems for
mankind now.
1. What problem is becoming a global problem? (the problem of air and water pollu-
tion). 2. What makes it possible to eliminate air and water pollution? (scientific
knowledge and technological advance, good will and large investments). 3. What are
scientists in industrially developed countries currently working on? (the theory of inter-
action of the atmospheric and oceanic global processes). 4. What factors are slowly
changing the global climate and water balance? (the growth of population, industrializa-
tion and use of resources). 5. What actions are necessary to take to deal successfully
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with the problem of protecting the environment throughout the world? (planning, devel-
oping international programs to study ecological data, joint efforts of scientists and spe-
cial public organizations).

6. Read and translate the following text without a dictionary:

It is difficult for mankind to predict changes in the environment accurately. It is
known that natural changes in weather and climate may have more catastrophic global
effects than human activity. But scientists are developing a new concept that can help
make such prediction more accurately. It is based on our understanding that the Earth is
an integral system. Its parts — oceans, atmosphere, land or life — cannot be understood in
isolation to predict changes in the most accurate way. Modern scientific and technologi-
cal progress made it possible to use new technologies for that purpose. That satellites
can control physical, chemical, biological and geological changes on a global scale is
well-known now. One must also know that the study of environmental problems with
the help of satellites is becoming international. Russia, the US, France, Japan, Canada,
India, China and Italy are planning to send their satellites in both polar and geostation-
ary orbits.

7. Read and translate the text 2.

Text 2. LAST CHANCE FOR MOTHER EARTH?
(From Scientific American)

man’s intrusion upon nature - BTOp>KE€HHE YeJIOBEeKa B IPUPOIY
to intrude upon - BropraThcs

to violate the laws of nature - HapymaTs 3aKOHBI IPUPOJIBI
to destroy the balance - mapymats paBHOBecue

to combat pollution - 6opoTbcst ¢ 3arpsisHeHHEM aTMOChepbI
to be faced with the problem of - crare nmepen nmpoGiemoit
environment - okpyskaromias cpenia

industrial waste - mpoMbIIIEHHBIE OTXOIBI

to govern the process - ynpasisTh IPOIECCOM

to harm - mHaHocuTh yiepo

to be aware of the consequences - oco3HaBaTh MOCICACTBHS
radioactive fallout - pannoakTuBHBIE OCaIKK

to affect nature - BiusiTh Ha IPHUPOTY

to threaten - yrpoxatb

to contaminate the atmosphere - 3arpsi3asTh atMochepy
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The U.S. environment is seriously threatened by the garbage of the economy. The
Apollo 10 astronauts could see Los Angeles as a smudge from 25000 miles in outer
space. What most Americans now breathe is closer to filth than to air. Americans know
pollution well. It is car-clogged streets and junk-filled landscape — their country’s Visi-
ble decay.

California’s air pollution is already so bad that on many days Los Angelesschool
children are warned not to breathe too deeply because of heavy smog conditions.

The United States is far from alone in its pollution and waste. The smog is dense in
Tokyo. Some of Norway’s legendary fjords are awash with stinking industrial wastes.

Sections of the Rhine River which flows through the industrial Ruhr Valley to the
North Sea are so toxic that even hardy eels have difficulty surviving. In Sweden, not
long ago, black snow fell on the province of Smoland.

The earth has its own waste-disposal system, but it has limits. The winds that ven-
tilate the earth are only six miles high; toxic garbage can kill the tiny organisms that
normally clean rivers. Meanwhile, modern technology is pressuring nature with tens of
thousands of synthetic substances, many of which almost totally resist decay. This in-
cludes aluminum cans that do not rust, inorganic plastics that may last for decades,
floating oil that can change the thermal reflectivity of oceans and radioactive wastes
whose toxicity lingers for centuries.

Where do most of the pollutants end up? Probably in the oceans, which cover70

per cent of the globe and have vast powers of self-purification. Yet even the oceans can
absorb only so much filth; many scientists are worried about the effects on plankton —
passively floating plants and animals, which produce about one fifth of the earth’s oxy-
gen. Emerging now is the importance of the science of survival — ecology. Trying to
awaken a sense of urgency about the situation, ecologists sometimes do not hesitate to
predict the end of the world. Yet they hold out hope too.
Ecology is the study of how living organism and the nonliving environment function to-
gether as a whole, or ecosystem, in the biosphere — that extraordinarily thin global enve-
lope which sustains the only known life in the universe. Hundreds of millions years ago,
plant life enriched the earth’s atmosphere to a life supporting mixture of 20 per cent oX-
ygen, plus nitrogen, argon, carbon dioxide and water vapour. The mixture has been
maintained ever since by plants, animals and bacteria, which use and retain the gases at
equal rates. The result is a closed system, a bal-anced cycle, in which nothing is wasted
and everything counts.

The process is governed by distinct laws of life and balance. One is adaptation;
each species finds a precise niche in the ecosystem. Another law is the necessity of di-
versity: the more different species in an area, the less chance that any single type will
destroy the balance. Man has violated these laws — and endangered nature as well as
himself.
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A primitive community could harm only its own immediate environment. When it
ran out of food, it had to move on or perish. But a modern community can destroy its
land and still import food, thus possibly destroying ever more distant land without
knowing or caring. Technological man forgets that his pressure upon nature may pro-
voke revenge.

What most appalls ecologists is that technological man remains so ignorant of his
impact. Neither the politicians nor the physicists who developed the first atomic bomb
were fully aware of the consequences of radioactive fallout. The men who de-signed the
automobile did not foresee that its very success would turn cities into parking lots and
destroy greenery in favour of highways, all over the world.

Man’s inadvertence has even upset the interior conditions of the earth. Wherever
huge dams are built the earth starts shuddering. The enormous weight of the wa-ter in
the reservoirs behind the dams puts a new stress on the subsurface strata. In conse-
guence the earth quivers.

If technology got man into this environment crisis ant pollution mess, surely tech-
nology can get him out of it again.

There is no lack of hopeful ideas for balancing the environment and the most en-
couraging today is the swell of public opinion. We are at least starting to combat gross
pollution. Even so, real solutions will be extremely difficult and expensive. Ideally, en-
tire environment should be subjected to computer analysis. Whole cities and industries
could measure their inputs and outputs via air, land and water. But this is a far-off
dream. Far more knowledge is needed.

Even the simplest ecosystem is so complex that the largest computer cannot fully
unravel it.

Technological man is bewitched by dangerous illusion that he can build bigger and
bigger industrial society with scant regard for the iron laws of nature. Pessimists argue
that only a catastrophe can change that attitude — too late. By contrast, the hopeful ecol-
ogist put their faith in man’s ability.

8. Read and translate the following words and word-combinations

Garbage, smudge, breathe, decay, synthetic substances, radioactive wastes, linger,
self-purification, filth, carbon dioxide, vapour, govern, species, violate, immediate envi-
ronment, subjected to computer analysis, bewitched.

9. Agree or disagree with the statements given below. Use the following phrases:
1. What most Americans now breathe is very clean air and they have no idea about pol-
lution.
2. Some other countries are faced with the same problem of pollution and waste as the U.S.
3. Modern technology does not affect nature in any way.
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4. We needn’t worry about the resources of our environment for they are inexhaustible.
5. The oceans can absorb as much filth as necessary.

6. It is plants that help maintain the mixture of oxygen, nitrogen, carbon dioxide and
water vapour.

7. Ecology is a linguistic science.

8. Man has violated laws of nature and is going to pay for it.

9. When the primitive community ran out of food it perished.

10. The men who designed automobiles knew only too well that some day the automo-
biles would turn cities into parking lots and destroy all the greenery in them.

11. More attention ought to be paid to ecology.

12. We are actually ruining our own habitat.

13. It will be very difficult to balance the environment now.

14. Technical progress has greatly affected nature.

15. The big cities of today are not faced with any important problems such as traffic and
SO on.

16. A catastrophe is inevitable and there’s no solution to the problem.

10. Sum up discussion. Use the following phrases:
Summing it up... On the whole...
Summarizing the discussion 1'd like to say that...
Model: The garbage of economy is a serious threat to our environment.
Summing it up 1'd like to say that the garbage of economy is a serious threat to our
environment.
. Pollution has grown into an urgent problem.
. Nature is being seriously damaged by civilization.
. Immediate measures must be taken to change the grave situation.
. Politicians and scientists must realize full well dangers we are faced with.
. The consequences of this violation of nature are hard to foretell.
. Measures must be taken to save the plankton of oceans.
. The problem of man and biosphere is very acute.
. Radioactive fallout must be strictly controlled.
. Computers must be of much help in solving the problem.
10. Technology will help man to get out of this critical situation.

© 0o NO Ol WP

11. Comment upon the following problems.
1. Modern technology and its impact upon nature.
2. The resources man has been using for centuries are not inexhaustible and there is an
urgent need for an efficient research into our environment.
3. How do you picture the development of science in ten years’ time
15



12. Dispute the problems given below. The group can be divided into two opposing
parties, each advocating their viewpoint.

Use the following phrases:

It must be admitted that ...

My point is that...

It seems reasonable to assume...
1. There can hardly be any solution to the problem raised in the text. A catastrophe is
inevitable.
2. Big cities are now becoming self-defeating for their growth entails numerous in-
soluble problems. They ought not to be developed, renewed or replanned.
3. Nature is being destroyed by growing civilization. We can hardly stop or prevent it.

13. Read and translate the text 3.
Text 3. THE QUALITY OF ENVIRONMENT

emissions — BEIOPOCHI B aTMOCheEPY

pollutants— 3arpsi3HsrOIIKEe TPUMECH

automobile exhausts — aBTOMOOMIIBHBIC BBIXJIOTTHBIC T'a3bI
to expose to air pollution — moaBepraThcst BO3IEHCTBHIO BO3YITHOTO 3arpsi3HECHUS
portable water — nutbeBas Boja

water pipe network — ropoickoi BogonpoBo,1

ferrous metallurgy — yepnast Mmetayprus

mechanical engineering industry — marmHOCTpOCHHUE
non-ferrous metallurgy — niBeTHast MmeTayuTyprusi

eroded soil-spoaupoBaHHas mousa

degrading land— nmpuxopsmias B ynaaok mousa

coniferous forest — xBoituebIit 1ec

Poisonous atmospheric emissions by Russia's industry were close to 32 m tons in
1991. Russia's European part accounts for nearly 65% of the country's industrial air pol-
lution. Automobile exhausts in Russian cities contaminated the air with anoth-er 21 m
tons of pollutants in 1990. Some 50 m people in Russia were breathing air with harmful
content amounting to 10 MAC; over 60 m were exposed to air pollution of between 5
and 10 MAC. (Maximum admissible concentration).

In 1991 the water run-off of some southern rivers was decreasing at a progres-sive
rate, as a result of human economic activity. A lot of Russia's small rivers, most badly
affected by human activity throughout the last 10 or 15 years, were deteriorat-ing rapid-
ly. The quality of portable water in Russia is far from satisfactory. About a quarter of
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municipal water pipe networks and one- third of industrial ones carry water which was
not properly purified. The most common water surface pollutants include petroleum
products, phenols, organic matter, copper and zinc compounds, etc. Surface water is
heavily polluted by ferrous and non-ferrous metallurgy, the coal, oil, 25gas, chemical
and petrochemical industries, farms, municipal drainage, etc. chemicals arc washed in
large quantities into rivers and lakes from adjacent areas. Livestock farms, pastries and
sown land are responsible for high content of biological and organic matters in water.

The ozone content in the atmosphere has been decreasing lately in high and medi-
um latitudes of the Northern Hemisphere. The ozone layer depletion is especially fast
(10% in ten years) in the lower stratosphere, that is, at altitudes between 15 and 20 kil-
ometers.

Many small and detached fields were overgrown with woods and shrubs. Soils on
large areas were eroded, flooded or turned into marsh. Arid lands are degrading every-
where in Russia, giving way to deserts. Soils contaminated with heavy metallic iso-
topes, oil products and other toxic substances lay in rings dozen of kilometers wide
around big cities and centers of metallurgical, chemical petrochemical and me-chanical
engineering production.

The national timber wealth in standing trees totals 81.6 bn cubic meters. Over the
past 20 years, timber cutting and forest fires reduced the country's reserve of ripe wood
in coniferous forests by 8 bn cu m, including by 3 bn cu m over the past 5 years.

14. Read and translate the following international words:

Atmospheric, industry, automobile, progressive, economic, human, activity, satis-
factory, industrial, portable, products, phenols, zinc , metallurgy, chemical, ozone, bio-
logical, organic, stratosphere, eroded, isotope, toxic, petrochemical, production, reserve,
substance.

15. Practise the pronunciation of the following words:

Exhausts, content, admissible, throughout, deteriorating, purify, water surface,
quantify, adjacent, decrease, latitude, altitude, flooded, dessert, wealth, timber, reduce,
ripe, coniferous, include.

16. Sum up a discussion. Use the following phrases:

Summing it up... On the whole...

Summarizing the discussion. I'll like to say that...

Model: The garbage of the economy is a serious threat to our environment. Sum-
ming it up 1'd like to say that the garbage of economy is a serious threat to our envi-
ronment.
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1. The atmosphere, rivers, lakes and underground stores hold less than 1% of all fresh
water and this tiny amount has to provide the fresh water needed to support the Earth
population.

2. Fresh water is a precious resource and the increasing pollution of our rivers and lakes
Is a cause for alarm.

3. Industry often uses water for cooling processes sometimes discharging large quanti-
ties of warm water back into river.

4. Raising the temperature of the water lowers the level of dissolved oxygen and upsets
the balance of life in the water.

5. Contaminants in the soil can adversely impact the health of animals and hu-mans.

6. Everywhere in the world where people change a natural ecosystem into agriculture,
the land degrades.

7. Soil can degrade without actually eroding. It can lose its nutrients and soil biota.

8. Probably one of the most dangerous disasters that can be averted to a great extent is a
forest fire.

9. When out of control, forest can cause extensive damage not only the forest cover, but
also to human life and the environment.

17. Agree or disagree with the following statements given below.

1. Nature means simply what is around us.

2. We never know the world of water till the well is dry.

3. There are no passengers on Spaceship Earth. We are all crew.

4. We abuse land because we regard it as a commodity belonging to us. When we see
land as a community to which we belong we may begin to use it with love and respect.
5. There is enough oxygen in the water and in the atmosphere.

6. Rivers are not polluted, because factories don’t produce a lot of waste and don’t pour
it into rivers.

7. Economic advance is not the same thing as human progress.

8. Take care of the earth and she will take care of you.

9. The ozone layer in the atmosphere protects us from dangerous radiation.

10. Understanding of laws of nature does not mean that we are immune to their opera-
tions.

11. The universe is not required to be in perfect harmony with human ambition.

12. Man is a complex being: he makes deserts bloom and lakes die.

13. In its broadest ecological context, economic development is the development of
more intensive ways of exploiting the natural environment. Give the examples.

14. The system of nature of which man is a part tends to be self-balancing, self-
adjusting, self-cleaning. Not so with technology.
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18. Comment upon the following problems.

1. In efficiency of timber use Russia lags far behind other countries.
2. Over 80% of timber in Russia is logged in clear cutting.

3. Fortunately there are many ways to reduce erosion.

19. Fill in the blanks with the following words and word-combinations and trans-
late the text 3.

Careful, to say nothing of, in addition, oil, urbanization, to result in, according to,
growth of industry, contamination, crude oil, harmful, laundry, poisonous waterways,
due to, catastrophe, substances, discharging, depredations, tons.

There are many causes of water pollution which may be classified into four main
categories

1. pollution from chemicals, 2. pollution from solids, 3. pollution from radio-active
wastes, 4. pollution from living matter.

Text 3. WATER POLLUTION

Immense urbanization — xooccaibHBIN pOCT TOPOJIOB.

contamination of water from fertilizers — 3arpsi3HeHue BobI yI0OpEHUSIMH.
tons of detergents — mororue cpencTaa.

crude oil — HeounteHHas cbipas HEQTh.

refuse — oTxopL.

to make worse — yxyamiaTh.

to bring about degradation — nmpuBoIUTH K IErpagaiuu.

heavy expenditures - 3HaYMTEIbLHBIC PACXOJIBI.

mass campaign — MaccoBast KOMITaHHSI.

sad statistics — HeyTemuTeNbHbIC JaHHBIC CTATHCTUKH

The first two causes are perhaps more dangerous than the others due to the tremen-

dous _ and the immense___in large cities. Pollution from chemicals and solids in-
cludes of water from fertilizes and pesticides, acids, alkalis, mercury and cadmi-
um (i.e. from heavy metals) which are widely used in industry___ detergents from
washing _ are also dumped into the water. The above-mentioned _ are ex-
tremely for the living matter and once found in water in large quantities they
kill everything and turn our rivers into . A remarkable illustration of such pollu-

tion is the Thames in England and the Rhine in Europe - up until recently there was no
fish in these two rivers.
The banks of these rivers and many others represent a sad picture of cans, plastic
containers, paper and refuse. Furthermore man not only pollutes water in the rivers and
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lakes, but he also pollutes seas and oceans as well. Let us take for example oil from
tankers and supertankers. As we know each supertanker is capable of carrying

hundreds upon thousands of . Sea water is used to clean the tankers after
and to make things still worse almost every year  sad statistics there occurs at least
one shipwreck in the sea bad weather conditions, faulty navigation aids, ground-
ing, etc. This__ tremendous contamination of sea and the sea shore too. One of the
vivid examples of such a disaster was the wreckage of the supertanker TORREY CAN-
YON in the English Channel. Not only the sea but the beautiful beaches in England and
in France were covered with oil.

This __ brought about huge losses of sea birds and animals _ the heavy ex-
penditures by the French and British governments in a mass clean-up campaign.

We should remember that we are all passengers aboard the ship “Earth”. We must
be more and must do everything to protect our beautiful planet from
the of man, i.e. ourselves.

20. Read and translate the following international words:

Urbanization, classify, chemicals, radioactive, pesticides, mercury, cadmium,
ocean, heavy metals, contamination, illustration, result, substances, tons, supertanker,
passengers, protect, campaign.

21. Practise the pronunciation of the following words:

Cause, dangerous, tremendous, immense, fertilizer, detergent, above-mentioned,
dump, quantity, turn into, discharging, remarkable, poisonous, occur, due to, ship-
wreck, refuse, wreckage, faulty, furthermore, laundry, according to, loss, worse, beauti-
ful.

22. Read the text and give English equivalents to the following Russian words and
word-combinations:

BypHBIif TPOMBIIUIEHHBIA POCT, B COOTBETCTBUU C, PA3/IETUTh HA, OBITOBBIE OTXO-
Abl, IHUPOKO IIPUMCHATLCAI, B 60J'H>HII/IX KOJIMYCCTBAX, IIPCBPATUTL B, 10 HCIABHCTO
BPCMCHH, 3aI'PA3HUTL MOPSA M OKCAHbI, IIPOUCXOONUTh, IIPUBOJNTL K, BbI3bIBATH, KOJIOC-
CaJIbHBIN POCT ropoaoB, TOHHbBI MOIOIIUX CPCACTB, ChIpasd He(l)TB, OTXOJbI, 3arpA3HCHUC
BOJbI, 3BHAUYUTCIBHLIC PACXOJAbI ITPABUTCIILCTB, YXYAIIATD, ruoenb MOPCKHUX IITHI U KN~
BOTHBIX, HCYTCIONUTCIIbHBIC JAHHBIC CTATUCTUKHU, MaCCOBasl KOMITIaAHH.

23. Agree or disagree with the statements given below. Use the following phrases:
That'’s right
1 don’t think so
Exactly
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You’re wrong there
| fully agree with you
Just the reverse
1. The causes of water pollution may be classified into two main categories pollution
from solids and pollution from living matter.
2. Pollution from chemicals is unknown to large cities inhabitants.
3. Chemicals and solids contaminate water.
4. Fertilizers and pesticides are seldom used in industry.
5. The above-mentioned substances including acids, mercury and cadmium Kill every-
thing.
6. The Thames in England and the Rhine in Europe bound in fish.
7. Sea water is never used to clean the tankers after discharging.
8. The shipwrecks occur due to bad weather conditions, faulty navigation aids.
9. Sea catastrophes do not cause tremendous contamination of sea and the sea shore
10. The supertanker Torrey Canyon catastrophe brought about losses of sea birds and
animals.
11. Water pollution doesn’t affect people’s health.
12. We do everything to protect our planet.

24. Sum up a discussion. Use the following phrases:
Summing it up...
On the whole ...
Summarizing the discussion...
1'd like to say that...
1. Powerful purifying systems are urgently needed in Russia.
2. Water contamination has grown into a serious problem.
3. Oil transporters should meet the ecological safety requirements.
4. Water pollution is inevitable in big cities.
5. Contamination from chemicals could hardly be avoided today.
6. The problem of biosphere is very acute.
7. Ecological education of individuals and preventive measures can do more than penal-
ties of the violators.
8. Cars make the human life dependable, thus aggravating the hard ecological situation
in small and big cities.
9. Water transport is harmful for sea nature.

25. Comment upon the following problems:
1. Nature is threatened by technological progress.
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2. Human mankind acidified lakes and streams and they can’t support fish, wildlife,
plants or insects.

3. Acid rain is killing forests.

4. Water contamination could lead to shortage of safe drinking water.

5. Civilization has upset nature’s sensitive equilibrium polluting rivers and oceans with
industrial wastes.

6. Computers project that between now and the year 2030 sea levels would rise by sev-
eral metres, flooding coastal area and ruining vast tracts of farmland.

26. Dispute the problems given below. The group can be divided into two opposing
parties, each advocating their viewpoint. Use the following phrases:

It must be admitted that ...

My point is that...

It seems reasonable to assume...
1. We are obliged to remove factories and plants from cities, redesign and modify pu-
rifying systems for cleaning and trapping harmful substances.
2. We must review our wasteful, careless ways of life, we must consume less, recycle
more, conserve wildlife and nature.
3. We should act according to the dictum «think locally, think globally, act locally.
4. We are obliged to protect and increase the greenery.
5. 159 countries — members of the UNO hold conferences and set up environmental re-
search centres.
6. The 5th of June is proclaimed the World Environmental Day by the UNO and is cele-
brated every year.

Unit 3
MASS MEDIA AND THEIR ROLE IN CONTEMPORARY SOCIETY

1. Read and translate the following international words:

Politics, communication, process, individual, group, term, technical, type, publica-
tion, classify, electronically, function, specific, totalitarian, democratic, electorate, idea,
contrast, rehabilitation, paralyze, focus, idealize.

2. Practise the pronunciation of the following words:

Lament, among, citizen, government, heterogeneous, disperse, audience, circula-
tion, relative, population, through, target, entertainment, interpreting, influence, agenda,
socialize, moreover, official, accountable, dual, capability, view, although, prominent,
particularly, doggedly, resignation, award-winning, severely, wounded.
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3. Read the text and give English equivalents to the following Russian words and
word combinations:

OObIuHas xanoba, He JIAJAT, AJI TOrO, YTOOBI KUTh MUPHO, Nepeaaya nHpopma-
MUY, OT OJHOI'0 YCJIOBCKA, PASHOPOJAHASA ayaAUTOPHA, )KUBYIIAA B Pa3HbIX MCCTaX, OC-
HOBHBIC TIPUMEPHI, TUPAXH, OOBIYHO, CPEACTBA BEIIAHUSA, MJIS IIEJIEBOIO OOIICHUS,
CMU, zapabatbiBaTh ACHBIH, TTITABHBIM 00pa30M, pa3BiIeKaTEIbHBIE MEPONIPUITHUS, BIU-
AHHUE Ha 06HICCTBCHHO€ MHCHUC, q)OpMI/IpOBaTB IJIaH pa60TI>I, 3HAKOMUTDL I'PaXIdH C
MMOJIMTUYECKOMN KU3HBIO, CHOCO6CTBOB&TL, OTBETCTBEHHBIN 3a CBOU I[CﬁCTBI/ISI, 3aM€CT-
HBIﬁ, KI/IHO(i)I/IJII)MI)I, HanOoJIee CUJIbHBIE ITOJIUTUUECKHE nacu, ¢ ynmopCcrsom pa306naqa-
7Y, TIepeHec 00JIC3HCHHYIO peabINTAIUIO, TIPEBPATHIICS.

4. Read and translate the text:
Text 1. PEOPLE, GOVERNMENT AND COMMUNICATIONS

lament - xxanoda
to get along — naauTh, )KUTH MHUPHO
heterogeneous — pa3HOPOTHBIN, pa3TUIHBINA
disperse — paccenBaThCs
technical device — Texarueckoe ycTporucTBO, IPUOOP
circulation —rtupax
relative t0 — oTHOCHTENBHO, KaCaTEIILHO
broadcast media — cpeacTBa Beranus
targeted - meseHanpaBICHHBIH
entertainment — pa3BiiekaTeIbHOE MEPOIIPUSATHUE
agenda — moBecTKa [Hs, IJIaH I€HCTBHIM
promoting — ciocoOCTBYIOITHIA
to be responsible to — orBeTcTBEHHBIH 3a YTO-THOO
moreover —0oJiee Toro
electorate - u3duparenu
accountable for — oTBeTCTBEHHBIH, TOAOTUYETHBIN
VOter — roJiocyromuii, u3oupareib
capability - cnocoOHOCTB
reflect — orpaxkars
shape - ¢hopmupoBaTh
prominent - 3aMeTHBI#
motion pictures — kuHODUIBM
CONvey — HeCTH, coiepkaTh (MHPOPMAILIHIO)
doggedly — ynpsimo, yrmopHo
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expose - pazobiayaTh
resignation — yxo B OTCTaBKY
paramilitary - BoeHH3UPOBaHHBIH
seamy — 31. IpsA3HbIN

«We never talk anymore» is a common lament among people who are living to-
gether but not getting along very well. In politics, too, citizens and their government
need to communicate in order to get along well. Communication is the process of
transmitting information from one individual or group to another. Mass communication
Is the process by which individuals or groups transmit information to large, heterogene-
ous, and widely dispersed audiences. The term mass media refers to the technical de-
vices employed in mass communication. The mass media are commonly divided into
two types:

1. Print media communicate information through the publication of written words
and pictures. Prime examples of print media are daily newspapers and popular maga-
zines. Because books seldom have very large circulations relative to the population,
they are not typically classified as a mass medium.

2. Broadcast media communicate information electronically through sounds or
sights. Prime examples of broadcast media are radio and television. Although the tele-
phone also transmits sounds, it is usually used for more targeted communications and so
Is not typically included within the mass media.

The mass media are in business to make money, which they do mainly by selling
advertising through their major function, entertainment. We are more interested in the
five specific functions the mass media serve the political system: reporting the news,
interpreting the news, influencing citizens' opinions, setting the agenda for government
action, and socializing citizens about politics.

Our special focus is on the role of the mass media in promoting communication
from a government to its citizens and from citizens to their government. In totalitarian
governments, information flows more freely in one direction (from government to peo-
ple) than in the other. In democratic governments, information must flow freely in both
directions; a democratic government can be responsible to public opinion only if its citi-
zens can make their opinions known. Moreover, the electorate can hold government of-
ficials accountable for their actions only if voters know what their government has
done, is doing, and plans to do. Because the mass media provide the major channels for
this two-way flow of information, they have dual capability of reflecting and shaping
our political views.

Although this text concentrates on political uses of the four most prominent mass
media - newspapers, magazines, radio, and television - you should understand that polit-
ical content can also be transmitted through other mass media, such as recording and
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motion pictures. Rock actors like Peter Gabriel and U2 often express political ideas in
their music.

And motion pictures often convey particularly intense political messages. In the
1976 film All the President's Men, Dustin Hoffman and Robert Redford played Carl
Bernstein and Bob Woodward, the two Washington Post reporters who doggedly ex-
posed the Watergate scandal in a series of articles that led to President Richard Nixon's
resignation in 1974. This motion picture dramatized a seamy side of political life that
contrasted sharply with an idealized view of the presidency. In his series of "Rambo"
films Sylvester Stallone played a paramilitary superhero that solved difficult interna-
tional problems through combat. In contrast, the award-winning Born on the Fourth of
July starred Tom Cruise in the real-life story of Ron Kovic, who enlisted in the marines
and was severely wounded in Vietnam. Paralyzed from the waist down, he underwent
painful rehabilitation and turned into an antiwar-activist. This film presents a very dif-
ferent view of fighting.

5. Answer the questions:

1. What is the difference between ‘communication’ and 'mass communication?'
2. What types are the mass media divided into?

3. What are the mass media main functions?

4. What conveys particularly intense political messages?

6. Choose the right variant:
2.1. Communication is
a) speaking on the telephone
b) the transmitting information from one to another object
¢) individuals transmit information to large audience
d) a device for transmitting information
2.2. The mass media are commonly divided into ...... types.
a) three
b) five
c)four
d) two
2.3. Which doesn't refer to the print media?
a) books
b) magazines
c)newspapers
d) posters
2.4. Telephone isn't typically included within the mass media because
a) the quality of the sound is bad
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b) radio and television are more interesting for audiences
¢) it doesn't transmit information through sounds or sights
d) it is commonly used for more specific communications
2.5. The mass media make money by

a) selling valuable information

b) interpreting the news

¢) selling advertising through entertainment

d) reporting the news

2.6. Mass media reflect and shape our political views because
a) they are responsible to public opinion

b) they provide the major channels for two-way flow

c) they report topical news

d) they concentrate on political issues

7. Read and translate the text:
Text 2. THE MASS MEDIA

The mass media transmit information to large, heterogeneous, and widely dis-
persed audiences through print and broadcasts. The main function of the mass media is
entertainment, but the media also perform the political functions of reporting news, in-
terpreting news, influencing citizens’ opinions, setting the political agenda, and socializ-
ing citizens about politics.

The mass media in many countries are privately owned and in business to make
money, which they do mainly by selling space or air time to advertisers. Both print and
electronic media determine which events are newsworthy, a determination made on the
basis of audience appeal. The rise of mass-circulation newspapers in the 1830s pro-
duced a politically independent press in the United States and Europe. In their aggres-
sive competition for readers, those newspapers often engaged in sensational reporting, a
charge sometimes leveled at today's media.

The broadcast media operate under technical, ownership, and content regulations
set by the government, which tend to promote the equal treatment of political contests
on radio and television more than in newspapers and news magazines.

The major media maintain staffs of professional journalists in major cities across
the world. All professional journalists recognize rules for citing sources that guide their
reporting. What actually gets reported in the media depends on the media's gatekeepers,
the publishers and editors.

Although more people today get more news from television than newspapers,
newspapers usually do a more thorough job of informing the public about politics. De-
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spite heavy exposure to news in the print and electronic media, the ability of most peo-
ple to retain much political information is shockingly low-and less than it was in the
mid-1960s. It appears that the problem is not with the media’s inability to supply quality
news coverage, but the lack of demand for it by the public.The role of the news media
may be more important for affecting interactions among attentive policy elites than in
influencing public opinion.

The media's elite including reporters from the major television networks tend to be
more liberal than the public.

From the standpoint of majoritarian democracy, one of the most important effects
of the media is to facilitate communications from the people to the government through
the reporting of public opinion polls. The media zealously defend the freedom of the
press, even to the point of encouraging disorder through criticism of the government
and the granting of extensive publicity to violent protests, terrorist acts, and other
threats to order.

8. Develop the following ideas:

1. The message of an article or a TV programme is more important than the form.

2. The media zealously defend the freedom of the press.

3. The media’s elite tend to be more liberal than the public.

4. To facilitate communications from the people to the government is one of the most
important effects of the media in democratic countries.

9. Additional questions:
1.What electronic media are of importance nowadays?
2. What helps newspaper publishers to win the competition for readers?

10. Read and translate the text:
Text 3. THE INTERNET

The Internet is a magnificent global network with millions and millions of comput-
ers and people connected to one another where each day people worldwide exchange an
Immeasurable amount of information, electronic mail, news, resources and, more im-
portant, ideas.

It has grown at a surprising rate. Almost everyone has heard about it and an in-
creasing number of people use it regularly. The current estimate is that over 70 million
people are connected, in some way, to the Internet — whether they know it or not.

With a few touches at a keyboard a person can get access to materials in almost
everywhere. One can have access to full-text newspapers, magazines, journals, refer-
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ence works, and even books. The Web is one of the best resources for up-to-date infor-
mation. It is a hypertext-based system by which you can navigate through the Internet.
Hypertext is the text that contains links to other documents. A special program known
as «browser» can help you find news, pictures, virtual museums, electronic magazines,
etc. and print Web pages. You can also click on keywords or buttons that take you to
other pages or other Web sites. This is possible because browsers understand hypertext
markup language or code, a set of comands to indicate how a Web page is formatted
and displayed.

Internet Video conferencing programs enable users to talk to and see each other,
exchange textual and graphical information, and collaborate.

Internet TV sets allow you to surf the Web and have e-mail while you are watching
TV, or vice versa. Imagine - watching a film on TV and simultaneously accessing a Web
site where you get information on the actors of the film. The next generation of Internet-
enabled televisions will incorporate a smart-card for home shopping, banking and other
interactive services. Internet-enabled TV means a TV set used as an Internet device.

The Internet is a good example of a wide area network (WAN). For longdistance or
worldwide communications, computers are usually connected into a wide area network
to form a single integrated network. Networks can be linked together by telephone lines
or fibre-optic cables. Modern telecommunication systems use fibreoptic cables because
they offer considerable advantages. The cables require little physical space, they are
safe as they don't carry electricity, and they avoid electromagnetic interference.

Networks on different continents can also be connected via satellites. Computers
are connected by means of a modem to ordinary telephone lines or fibre-optic cables,
which are linked to a dish aerial. Communication satellites receive and send signals on a
transcontinental scale.

11. Answer the questions:
1. What is the Internet? 2. How many people are connected to the Internet today? 3.
What is Hypertext? 4. What are computers usually connected into? 5. What advantagers
do fibre-optic cables offer?

12. Read and translate the text:

Text 4. A “FREE PRESS” MUST MEAN JUST THAT
(by Adriana Lopez)

waffle — am. orcape. Gontath, MyCTOCIOBUTH
toll - motepu
misdeed- mpecrymniaeHue, 3710AeTHAEC
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trafficking - toprosis

volatile — HemocTosIHHBIN, HECTAOUIIBbHBIN

flawed — mopo4HbIi, ¢ U3BIHOM

ambiguity — HesICHOCTB, JIBYCMBICIICHHOCTD

loophole - nazetika

guerrilla — mapTuzanckmii

withdraw — oT3bIBaTh

take for granted —cuuraTh (4T0-1K00) MOKA3aHHBIM/ HE TPEOYIOIIMM J0KA3aTEIbCTBA,
camo co00M pa3yMErOIIUMCS.

We take freedom of speech for granted in the United States, but in the rest of the
hemisphere it is the exception, not the rule. The Organization of American States met to
discuss this issue and, for a while, it looked as if the United States was waffling.

A draft of the Inter-American Declaration on Freedom of Expression stated that the
OAS is «convinced that the unlawful restrictions on the exercise of freedom of expres-
sion not only violate individual human rights but threaten democratic society itself».
But it also said that «freedom of expression may be subject to certain restrictions estab-
lished under domestic law and international obligations».

That loophole could have licensed Latin American countries to ban — and punish —
members of the press.

Journalists in Latin America already face enough threats. In the last decade the
death toll has reached nearly 200. Thousands of journalists are being severely punished
for exposing the misdeeds of their countries’ powerful people. Attacks come as a direct
result of their work. Reporters are subjected to harassment, kidnapping, torture, impris-
onment and murder.

Gustavo Gorriti, a Peruvian journalist and recipient of the 1998 International Press
Freedom Award of the Committee to Protect Journalists, has been continually harassed
by the Peruvian and Panamanian governments. Gorriti has said that any journalist in
Latin America who engages in serious, substantive reporting «will almost certainly face
certain forms of harassment. You are literally taking your life in your handsy.

Latin America’s rocky road from dictatorship to democracy — with drug traffick-
ing, government corruption, left-wing guerrilla groups and paramilitary organizations
all putting up obstacles — has made journalism one of the most dangerous careers in this
volatile region. Peruvian novelist and one time presidential candidate Mario Vargas
Llosa once noted that «a fully free press won’t be secure until democratic values and a
rule of law are more firmly embedded».

Fortunately, Victor Marrero, U.S. ambassador to OAS, withdrew the flawed draft
late last month, citing «ambiguities which should be clarified». He requested that the
draft return to a working group for further revision before being voted on. This belated
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move at least puts the United States on the right track. The U.S. government should not
back any kind of press restriction, and Latin America should not have to deal with dou-
ble standards when it comes to freedom.

13. Questions for discussion:

1. Is freedom of speech taken for granted in your country?

2. Are journalists in your country subjected to any forms of harassment? If yes, why?
3. Freedom of expression may be subject to certain restrictions. Do you agree with this
statement?

Unit4
SCIENCE AND SOCIETY IN THE USA

1. Read and translate the text. Comment on the statement: «Science is a powerful
engine by which the genius of the few is magnified by the talents of the many for
the benefits of all».

entitlement — 31. yctaHoBiieHHas HOpMa (TTaHaIes)
maintain — coxpaHsTh

generate — nmopoxaare

outright — monHbI#

frustratingly — motpsicaroiiie, CIUIIKOM YK
volatility — cmena, mepemena

commitment — 00s13aTeIbCTBO (3. BKIIAM)
Vistas — mepcreKTHBbI

embark — HaumHATH (Z1€710), 30. OCHOBBIBATHCS
superstring — cynepcepus Win Cyneppsia

give an account — 0OBSICHSTh, OTUCHIBATh
resolution — 30. paciupenue

underpinning — 30. CBUACTEILCTBO, PUMEP
forestall — npeaBocxumaTh

POISe — 30. CKIIOHAThCS (OaTaHCUPOBATH)
pinnacle — 30. xynsMuHaIUs

Science on the scale that it exists and is needed today can, however, be maintained
only with large amounts of public support. Large-scale public support will be provided
only if science and technology are meeting the critical needs of society. Intellectual pro-
gress, as measured by advances in specific public disciplines, is not in itself sufficient to

30



generate such support. Perhaps it should be, but it is not. Public support for science may
be wise policy, but is not an entitlement.

The central problem is that the costs of meeting the needs of society are too high,
and the time scale for meeting them is too long. Both the ideals and the pragmatics of
American society are based on improvement in the quality of life. We expect better
health care, better education, and economic security. We expect progress towards the
reduction, if not outright elimination of poverty, disease, and the environmental degra-
dation.

Progress towards these goals has recently been frustratingly slow and increasingly
expensive. The heavy costs of providing and improving health care and education are
examples.

The situation has produced a volatility in public opinion and mood that reflects a
lack of confidence in the ability of government and other sectors of society, including
science and technology, to adequately address fundamental social needs.

If this mood hardens into a lack of vision, of optimism, of belief in the future, a
tremendous problem for science will result. Science, in its commitment to innovation
and expanding frontiers of knowledge, is a thing of the future.

The vistas of science are inspiring. Condensed matter physics is embarked on ma-
terials by design, nanotechnology and high temperature superconductivity, each con-
taining the seeds of new industries as well as new scientific understanding. Molecular
biology is in full bloom with a vast potential for further intellectual progress, betterment
of human (and plant and animal) health, and commercialization. Neuroscience seems
poised for dramatic progress.

Research into the fundamental laws of physics is aiming at a pinnacle. There is a
candidate theory - the superstring theory — which is proposed as a unification of all the
known fundamental forces in nature and which is supposed to give an account, com-
plete in principle, of all physical phenomena, down to the shortest distances currently
Imaginable. At the largest scales of distance, observational astronomy is uncovering me-
ta-structures which enlarge the architecture of the universe a deepening of the problem
of cosmology preliminary to its resolution.

Underpinning much of this progress, and progress in countless other areas as well
has been the emergence of scientific computing as an enabling technology.

All this is first-rate science. All this is not enough — either to forestall change or to
ensure adequate support for science in the present climate. Why it is not enough — and
what else is required — are the subjects of a special inquiry.

2. Discussion.

1. Are there statements in the text that you disagree with? What are they?

2. Are you aware of the latest achievements in your field of science? What are they?
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3. Do you think the achievements of science are not sufficient to ensure adequate sup-
port for science?
4. If you were in power what would you do to support science in Russia?

PART 2. ESPECIAL FIELD OF SCIENCE AND RESEARCH

Unit5
WATER

1. Read and translate the text, give the title.
Text 1.

Of the 326 million cubic miles of water on Earth, only about 3% of it is fresh
water; and 3/4 of that is frozen. Only 1/2 of 1% of all water is underground; about
1/50th of 1% of all water is found in lakes and streams. The average human is
about 70% water. You can only survive 5 or fewer days without water.
Water is generally classified into two groups: Surface Water and Ground
Water. Surface water is water found in a river, lake or other surface impoundment.
This water is usually not very high in mineral content, and many times is called "soft
water" even though it usually is not. Surface water is exposed to many different
contaminants, such as animal wastes, pesticides, insecticides, industrial wastes,
algae and many other organic materials. Even surface water found in a pristine
mountain stream possibly contains Giardia or Coliform Bacteria from the feces of
wild animals, and should be boiled or disinfected by some means prior to drinking.
Ground Water is that which is trapped beneath the ground.

Rain that soaks into the ground, rivers that disappear beneath the earth, melting
snow are but a few of the sources that recharge the supply of underground water. Be-
cause of the many sources of recharge, ground water may contain any or all of the con-
taminants found in surface water as well as the dissolved minerals it picks up during its
long stay underground. Waters that contain dissolved minerals, such as calcium and
magnesium above certain levels are considered "hard water". Because water is
considered a "solvent", over time it can break down the ionic bonds that hold most
substances together, it tends to dissolve and 'gather up' small amounts of whatever
it comes in contact with. For instance, in areas of the world where rock such as
limestone, gypsum, fluorspar, magnetite, pyrite and magnesite are common, well
water is usually very high in calcium content, and therefore considered "hard".

Water pollution is the contamination of natural water bodies by chemical,
physical, radioactive, or pathogenic microbial substances. Adverse alteration of
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water quality presently produces large scale illness and deaths, accounting for
approximately 50 million deaths per year worldwide, most of these deaths
occurring in Africa and Asia. In China, for example, about 75 percent of the
population (or 1.1 billion people) are without access to unpolluted drinking water,
according to China's own standards.

Widespread consequences of water pollution upon ecosystems include species
mortality, biodiversity reduction and loss of ecosystem services. Some consider that wa-
ter pollution may occur from natural causes such as sedimentation from severe rainfall
events; however, natural causes, including volcanic eruptions and algae blooms from
natural causes constitute a minute amount of the instances of world water pollution. The
most problematic of water pollutants are microbes that induce disease, since their
sources may be construed as natural, but a preponderance of these instances result from
human intervention in the environment or human overpopulation phenomena.

2. Translate into English.

1. B npupose Boabl ObIBA€T JABYX THUIIOB — IMOBEPXHOCTHAs U rpyHToBas. 2. Ilo-
BEPXHOCTHBIE BOJBI COJEPKAT MUHEPAJIbHBIC BEIIECTBA, U 3arpsA3HEHbI SKCKPEMEHTAMU
YKABOTHBIX, ECTULIUAAMH, IPOCTOKAMH, BOJOPOCIISIMA U APYTUMHU OPTaHUYECKUMHU 32a-
rpsizHeHusiMu. 3. Ilepen ynorpebieHueM B MUy, TOBEPXHOCTHBIE BOJbI HEOOXOAUMO
MPOKUIISITUTh U TIpojie3uHPuImpoBath. 4. 'pyHTOBBIE BOJBI MOTYT OBITh 3arpsi3HEHBI
TEMHU K€ 3arpsi3HEHUSIMU, KOTOPBIE COAEPKATCA B MTOBEPXHOCTHBIX BOJIAX, a TAKKE pas-
JIMYHBIMM MHUHEpPAJIaMU NPUMECSIMHU U3 TPyHTA. 5. Boma Ha3bIBaeTcst KECTKOM IIPU BBbI-
COKOM COAEP>KAaHUU KaJIbLIUsI U MarHusl.

3. Make sentences.

WATER QUALITY
The complexity of water quality as a subject is reflected in many types of meas-
urements of water and wastewater quality. These measurements include:

Water quality target Definition

1. Conductivity a. amount of oxygen that would be consumed if all the organ-
ics in one liter of water were oxidized by bacteria.

2. Dissolved Oxygen b. determined by the measurement of optical density (absorp-

(DO) tivity) on a spectrophotometer of various wavelengths of the
passing light.

3. pH c. a major light-absorbing substance, responsible for much of
the color in water bodies.

4. Color of water d. a measure of the ability of water to pass an electrical cur-

rent.
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5. Turbidity

e. particles that are larger than 2 microns found in the water
column.

6. Total suspended
solids (TSS)

f. the concentration of oxygen dissolved in water, expressed
in mg/l.

7. Chemical oxygen
demand (COD)

g. a measure of the molar concentration of hydrogen ions in
the water

8. Biochemical
oxygen demand
(BOD)

h. the most common microbiological contaminants of natural
waters, live in the digestive tracks of warmblooded animals,
including humans, and are excreted in the feces.

9. Fecal coliform
bacteria

I. measure of water clarity how much the material suspended
in water decreases the passage of light through the water

10. Dissolved
organics

J. the amount of oxygen which is needed for the oxidation of
all organic substances in water in mg/l or g/m3.

4. Describe the scheme in English:

Saturated

A

Lome e %
(Aquifer) Groundwater \\Lu_ A~

Flow

Sand and Gravel Deposits

= ‘1" =
%&k
[ {3 | I

5. Read and find the appropriate words in English. Remember the tense and end-
ings of the verbs.

WATER PURIFICATION METHODS

Coagulation and flocculation

Natural and cmounsie 600w containing small particulates. | attract or trap,
They are 6o 636emennom cocmosnuu in water forming a xos- | suspended,
aouowt. These particles carry the same 3apsao, and npenam- | repulsion prevents,
cmeosamv ommankueanuto them from combining into larger | to settle,
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particulates ocasrcoamwsca. Thus, some chemical and physical
techniques are applied to help them settle. The ¢ghenomen is
known as koazynauyus. A well known method is the doébaesne-
nue nekmpoauma. Charged particulates combine with uonst
neumpanuzayusa the charges. The ueampanvuvie uacmuuyst
combine to form larger particles, and finally settle down.

Another method is to use mamepuan ¢ 6orvwioi manexy-
JApHOU maccou 10 npumszuseams Of ynasauseams the particu-
lates and settle down together. Such a process is called xzonbe-
oopazosanue. Starch and mruozozapsaonwvie uonw are often used.

Historically, dirty water is cleaned by treating with aso-
munui and uzeecms. These electrolytes cause the pH of the wa-
ter to uzmenamocs ¢ cesazu 10 the following reactions:

The slightly basic water causes AI(OH)3, Fe(OH)3 and
Fe(OH)2 to ¢éstnadams 6 ocadok, bringing the small particulates
with them and the water becomes clear.

Cycnenszuu okcuoa »ceneza particulates and zymunosoe
opeanuueckoe eewecmeo in water gives water the yellow epsas-
nvle ommenok. Both iron oxide particulates and organic matter
can be removed from coagulation and flocculation. The onuca-
Hue given here is mpocmeiimee, and many more techniques
have been applied in the treatment of water. Coagulation is a
major application of lime in the treatment of wastewater.

Other conu such as iron cyasgpamer Fe2(SO4)3 and
FeSO4, chromium sulfate Cr2(S0O4)3, and some cneyuavusie
noaumepot are also useful. Other ions such as mampuit, conu
xnopa, kanvyuu, maznun, and xanun also affect the coagula-
tion process.

phenomenon,
coagulation,
addition of
electrolyte,

ions neutralizing,
neutral particulates,
high-molecular-
weight material,
wastewater,
magnesium,
flocculation,

starch and multiply
charged ions,
oversimplified,
alum,

colloid charges,
precipitate,
suspension of
oxide,

humic organic mat-
ter,

muddy appearance,
description,

salts,

sulfates special pol-
ymers sodium,
chloride, calcium,
lime, potassium

iron

Clarification and sedimentation

The term océemnenue, or ocaxcoenue, is normally used to
describe the ocasrcoenue xnonves produced by the coagulation
and flocculation process. It works best with omuocumenvno
naomusle wacmuywvt (un and minerals), while gaomayus
works better for lighter particles (eodopocau, color). A
omcmounux should be big enough so that it takes a long time to
get through. Bnyck and ewstnyck are designed so the water
moves slowly in the tank. /Jauna and wupuna channels are
ycmanosaeno 10 let the water to snake its way through the tank.
The settled particles, ueram, must occasionally be removed from

inlets, filtered,
narrow, sludge,
sedimentation,
settling of the flocs,
silt,algae,

settling tank, outlets,
long, installed,
relatively dense par-
ticles,

wastewater treat-
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the tanks. The water is next ready to be guromposams. Sedi-
mentation is used in pretreatment and ouucmka cmounwix 600.

ment, clarification,

flotation.

Filtration

Filtration is the process of yoanenue meepovix uacmuy
from a srcuokocms by nponyckanue it through a nopucmasn
cpeoa. Kpynuwui, cpeonuit, and meaxuii porous media have
been used ¢ 3asucumocmu om mpeodosanuii. The gpunompyro-
WU mamepuan are NCKyCCTBEHHbIE MeMOpaHblI,
Ku, necuansle punvmpet, and high technological filter systems.
The choice of filters depends on the required filtering ckopocmuo
and the mpeooeanus ouucmxu eoowt. The flow required for fil-
tration moorcem obimv docmuznym USINQ cuna msdicecmu or
oaenenue. In pressure filtration, one side of the filter medium is
at higher pressure than that of the other so that the filter plane
has a pressure drop.

The process of removing the 3aurennon portion of the fil-
ter bed by oopammuwsiit nomox through the bed and washing out
the solid is called back washing. During this process, the solid
must be removed out of the system, but otherwise the filters
must be 3amenams or taken out of service to be cleaned.

cem-

replaced, passing, po-
rous medium, coarse,
medium,

requirement gravity,
fine, depending on
the requirement,
removing solids,
fluid,

reversing the flow,
can be achieved,
filter media,

artificial membranes,
nets,

sand filter,
speed,
cleanness
clogged.

pressure,

Reverse 0smosis

Oobpammuuwtii ocmoc 1S a npouecc pazoenenus Which em-
ploys pressure to force water through a noaynponuuaemas
memopana (2 membrane which will only oonycmumasn éooa to
pass) that retains the salts on one side and allows the pure water
to pass to the other side. The water with the corecodepicanue is
omoenamocs While the purified water is cooupaemcs in a tank.
The pore size of the reverse osmosis membrane is 0.0001
muxpon or 0.000 0001 mm, which makes reverse osmosis the
finest form of water filtration known to man.

discarded,
semi-permeable
membrane,
separation
allow water,
salt  concentration,
micron,

reverse 0Smosis.

process,

Ozone treatment

The ¢popmuposanue kucropooa into 0zone npoucxooums
with the use of anexkmpuuecmeo. This process is npoucxooume
by an saexkmpuuecku paspaxcennoe none as in the zenepamo-
povt 03ona CD-muna. In general, an o3zonuposanus includes
nponyckams uepe3, clean air through a esicoxoe nanpsacenue
electric discharge, kopomnapmweiit paspsao, which creates and
ozone concentration of npuéauszumenvno 1% or 10,000 mg/L

raw water, occurs,
electricity,  electric
discharge field,
ozonation  system,
high voltage,

corona discharge,
approximately,
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The mneouuwennas eooa is then passed through a
ouggpyzop which creates a saxyym and pulls the ozone gas into
the water or the air is then oéopasyromcsa nyzeipu through the
water being treated. Since the ozone will react with metals to
create insoluble metal oxides, post filtration is required.

passing dry,
CD-type ozone
generators,

venturi throat,
vacuum, carried out,
bubbled up,
formation of oxygen.

UV (Ultra Violet) treatment

Typical oe3ungpexyusn ynempagpuonemom systems involve
the nomox 600wt through a emxocms containing a
yaompaguonemosasn namna. As the water passes through this
vessel, microorganisms are nodeepzamucs 10 intense ultraviolet
light energy which npusooumev x uzmenenuro 10 cenemuuecxux
monexyn needed for eocmpouszeoocmeennan ¢ynxkuyus. This
damage prevents the microorganism from pazmmuoscenue or
socnpouseoocmeo in a human or animal host. Because the mi-
croorganism cannot multiply, no infection can occur. Disinfec-
tion of water is achieved when UV light causes nooasnenue
akmuenocmu muxpooos. Ultraviolet (UV) light is electromag-
netic radiation traveling in oauna eoanwt in all directions from
its ucmounux uznyuenusn (bulb). It is found in the spectral
range of light between pemmezenosckue nyuu and euoumorii
ceem; UV light occurs with a wavelength ranging from 200 to
390 nanometers. The most effective wavelength uacmoma, from
the point-of-view of microbiological disinfection, is 254 nm as
this is where the optimum energy intensity is found.

frequency,

flow of water,
microbial
Inactivation,

UV lamp, x-rays,
exposed,

causes damage,
genetic  molecules,
reproductive
functions,
multiplying,

UV disinfection,
replicating
wavelengths,
emitting source,
visible light,
vessel.

Water chlorination

Jesungpexuusn, a chemical process whose objectiveis  to
control oonesnemeopnvie muxpoopeanuszmor by Killing or
oezakmusupoeams them, IS necomnenno the most important
step in drinking water treatment. By far, the most common
method of disinfection is xzopuposanue. Chlorine is added to
filtered water to destroy epeonsie muxpoopzanuszmer. An addi-
tional amount, known as a ocmamounsit xnop IS
npumensiemcsa to protect treated water from recontamination as
it travels throughout the cucmema nooauu éooer.

distribution system,
disease-causing,
Inactivating,
chlorine residual,
disinfection,
ungquestionably,
harmful
microorganisms,
microorganisms,
applied.
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5. Describe the scheme in English:

ORGANIC COAGULANT pr—
(polyamine, polyDADMAC) > -
MINERAL COAGULANT ';[
R (AV", Fe*) FLOCCULANT \lb
A 5;
w A,
P
w o
A L
T AR AT : W
e vl
¢ Coagulation Flocculation A
R tank tank \ - T
(flash mixing) (slow mixing) ,'gg.
&
Filtration
Reverse Osmosis
APPLIED PRESSURE Pure Water
1 Semi-
Permeable
Salt Membrane Fresh
Wgter Water
o
g0 /
o3 :
2o %EE o
o
Contaminants O 0%

Direction of Water Flow
6. Test on your understanding water treatment process:
1. are purification methods which works by using chemicals that effectively
"glue" small suspended particles together so that they settle out of the water or stick to
sand or other granules in a granular media filter. (2 answers)
a. filtration
b. coagulation
c. disinfection
d. flocculation
e. screening
f. sedimentation
2. The coagulation chemicals are added in a tank (often called or ),
which typically has rotating paddles. (2 answers)
a. flocculation tank\basin
b. rapid mix tank\chamber
c. sedimentation basin\tank
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d. filter

e. sludge blanket\thickening tank

f. flash mixer

3. One of the more common coagulants used is

a. Ozon

b. Iron (I1) sulfate

c. Activated carbon

d. Aluminum sulphate

e. Fluoride

4. The principle involved is to allow as many particles to contact other particles as pos-
sible generating large and robust floc particles. Where does this process happen?
a. sedimentation basin\tank

b. flocculation tank\basin

. rapid mix chamber\tank

. Clearwell

. This could be called a clarifier or settling basin\tank.

filter

. flocculation basin\tank

. sedimentation tank\basin

. flash mixer

. It is a large tank with slow flow, allowing floc to settle to the bottom.
. flocculation basin\tank

. sedimentation basin\tank

c. mix chamber\tank

d. filter

7. As particles settle to the bottom of the basin a layer of sludge is formed on the floor
of the tank. Where does this process happen?

a. sedimentation basin\tank

b. filter

c. clear well

d. flocculation basin\tank

8. Why do use filtration?

a. to remove debris

b. to remove SS

c. to remove taste and odour

d. to soften water hardness

oo o0 oT® oo
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7. Read the text:
Text 2. STAGES IN WATER TREATMENT

There are three principal stages in water purification:

Primary treatment - collecting and screening including pumping from rivers and
initial storage;

Secondary treatment - removal of fine solids and the majority of contaminants us-
ing filters, coagulation, flocculation and membranes;

Tertiary treatment - polishing, pH adjustment, carbon treatment to remove taste
and smells, disinfection, and temporary storage to allow the disinfecting agent
to work.

Primary Treatment. Pumping and containment - The majority of water must be
pumped from its source or directed into pipes or holding tanks. To avoid adding con-
taminants to the water, this physical infrastructure must be made from appropriate mate-
rials and constructed so that accidental contamination does not occur.

Screening - The first step in purifying surface water is to remove large debris
such as sticks, leaves, trash and other large particles which may interfere with
subsequent purification steps. Most deep Groundwater does not need screening before
other purification steps.

Storage -Water from rivers may also be stored in bankside reservoirs for periods
between a few days and many months to allow natural biological
purification to take place. This is especially important if treatment is by slow sand
filters. Storage reservoirs also provide a buffer against short periods of drought or
to allow water supply to be maintained during transitory pollution incidents in the
source river.

Pre-conditioning - many waters rich in hardness salts are treated with bsodaash to
precipitate calcium carbonate out utilising the common ion effect

Pre-chlorination - in many plants the incoming water was chlorinated to
minimise the gowth of fouling organisms on the pipe-work and tanks. Because of
the potential adverse quality effects (see Chlorine below), this has largely been
discontinued.

Secondary treatment.There is a wide range of techniques that can be used to re-
move the fine solids, micro-organisms and some dissolved inorganic and organic mate-
rials. The choice of method will depend on the quality of the water being treated, the
cost of the treatment process and the quality standards expected of the processed water.
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* pH adjustment,

» Coagulation and flocculation,
« Sedimentation,

* Filtration,

« Ultrafiltration membranes.

Tertiary treatment. Disinfection is normally the last step in purifying drinking
water. Water is disinfected to destroy any pathogens which passed through the filters.
Possible pathogens include viruses, bacteria, including Escherichia coli, Campylobacter
and Shigella, and protozoans, including G. lamblia and other Cryptosporidia. In most
developed countries, public water supplies are required to maintain a residual disinfect-
ing agent throughout the distribution system, in which water may remain for days be-
fore reaching the consumer. Following the introduction of any chemical disinfecting
agent, the water is usually held in temporary storage - often called a contact tank or
clear well to allow the disinfecting action to complete.

1. Chlorine

. Chlorine dioxide
. Ozone

. UV radiation

A w PN

. Answer the following question according to the text.
. What are the principal stages in water purification?

. What process takes place at the Primary Treatment?

. What process takes place at the Secondary Treatment?
. What process takes place at the Tertiary Treatment?

A W NN P o

9. Read and find the appropriate words in English.

bar-screen; reservoir; solids; Treatment Works; preliminary chlorine dose; added; ad-
equate disinfection; disinfection process; coagulant; Flash Mixer; 'Clarification
Stage'particles; 'dosed water'; retained for; «binding process»; Low Lift Pumping Sta-
tion; divided, rapid gravity filters; Intakes; mesh rotating screens; chlorine residual; a
membrane filtration system; sink; gravitates; covered contact tank; chemicals; High
Lift Pumps.

Water leaves the river through eo00ozabop. 1t then passes through a
mechanically raked cmepoicnesas pewemxa before entering the nacocnas cmanyus
nepsoco noodvema, Where it is strained through fine wmexanuueckoe 6apabannoe
cumo before being pumped to the peszepsyap. Water from the Low Lift Pumping
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Station enters the first compartment of the reservoir where 90% of the meepovie
sewecmsa Settle to the reservoir floor. Many of the bacteria and viruses die off
before the water cnyckamovcs camomexom t0o the eodoouucmmuas cmanyusi Where a
npedsapumenvhoe xaopuposanue 0ose 1S odobasnamscs t0 ensure the start of the
npoyecc obeszapaxcusanusi. A koacynaum 1S added at the cmecumens to bind any
small vacmuyvi. The soda ¢ 0ozou Kkoacynsmma IS NOW 3adepoicusamvcsi & Short
period to enable the npouyecc obpazosanus xnonwves 10 start before the water passes
to the cmaous oceemnenus. The ‘clarified water' is then pazoersmocs equally
between ckopuwiii 6esnanopnvii unemp. The filtered water is then passed through
a cucmema membpannvix ¢urompos. Following filtration the ‘filtered water' is
further dosed with chlorine to ensure docmamounas oezungpexyus. It remains in
contact with a high dose of chlorine for a minimum of six hours in a xkonmaxmmuuwiii
pesepsyap. The final water is dosed with peacenm to reduce the ocmamounwiti x10p
to its set point before being pumped by nacocras cmanyus emopozo noovema

10. Describe the scheme in English.

Coagulant Disinfectant Fluoride
dosing dosing dosing
Primary l Secondary
Surface sedimentation / Flocculation  sedimentation
e =\ [ [ K|\ ——l|l|—E
Screen & Rapid mix & Sltrati Disinfectant
grit chamber co?ngululi(m R contact Distributio

Sludge
processing

Unit 6
WASTEWATER

1. Read the text, give the title.
Text 1.

Sewage is the liquid waste from toilets, baths, showers, kitchens, etc. that is dis-
posed of via sewers. In many areas sewage also includes some liquid waste from indus-
try and commerce.

The waste from toilets is termed foul waste, the waste from items such as basins,
baths, and kitchens is termed sullage water, and the industrial and commercial waste is
termed trade waste. Much sewage also includes some surface water from roofs or hard-
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standing areas. Municipal wastewater therefore includes residential, commercial, and
industrial liquid waste discharges, and may include stormwater runoff.

The underground conduit for the collection of sewage is called sewer. A network
of sewers and appurtenances for the collection and conveyance of sewage generated
from each of the properties to sewage pumping station for pumping to sewage treatment
and disposal is called Sewage System.

There are two types of sewerage system:

1. Separate sewerage system

2. Combined sewerage system.

Separate sewerage system. In separate system of sewerage there are two collec-
tion systems or pipe network:

1. for collecting domestic sewage as sanitary sewerage system,

2. for collecting storm water as storm water drainage system.

The sanitary sewerage systems for domestic sewage are designed for peak sewage
flow expected at ultimate stage at the end design period. The storm water drainage sys-
tems are designed to carry the maximum storm runoff expected during the critical dura-
tion of rainfall.

The advantages of separate sewerage system are:

1. The capacity of the water treatment plant will be smaller since only domestic
sewage alone is to be treated.

2. Operational problems are less.

The disadvantage of separate sewerage system is:

1. Storm water may always find its way into the domestic sewerage system either
through wrong house sewer connections or through manholes and overload the sewage
treatment plant.

Combined sewerage system. In Combined system of sewerage both sewage dis-
charge and the storm runoff are collected and conveyed through a common collection
system. The ratio of the maximum storm runoff to sewage flow works out to be 20 to
30. Hence during non-monsoon period only 1/20th or 1/30th of the design flow, only
the sewage flow is passing through the combined system with very small velocity, re-
sulting in clogging of the systems. Combined sewers are, therefore not recommended
for Indian conditions since the rainfall occurs for a period of 3 months or less and there
are poor water supplies. In India, only separate sewerage systems are adopted.

The advantages of combined sewerage system are:

1. Only one system is provided and therefore there will not be any confusion in
giving connection,

2. Less expensive to install the system.
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The disadvantage of combined sewerage system is:

1. During non-rainy days the flow will be very meager causing, salivation requir-
ing frequent cleaning.

As rainfall runs over the surface of roofs and the ground, it may pick up various
contaminants including soil particles (sediment), heavy metals, organic compounds, an-
imal waste, and oil and grease. Some jurisdictions require stormwater to receive some
level of treatment before being discharged to the environment. Examples of treatment
processes used for stormwater include sedimentation basins, wetlands, and vortex sepa-
rators (to remove coarse solids).

The site where the process is conducted is called a sewage treatment plant. The
flow scheme of a sewage treatment plant is generally the same for all countries:

Mechanical treatment:

— Influx (Influent)
— Removal of large objects
— Removal of sand and grit
— Pre-precipitation
Biological treatment:
— Oxidation bed (oxidizing bed) or Aerated systems
— Post precipitation
— Effluent

Chemical treatment (this step is usually combined with settling and other processes
to remove solids, such as filtration. The combination is referred to physical-chemical
treatment).

2. Find the English equivalents to the underlined Russian ones in the text:
a. Cmounasn eooa is the liquid waste from toilets, baths, showers, kitchens, etc. that
is disposed of via cmounsie mpyovl (Kornekmopel, Kananuzauuonnvie mpyoot).
b. Topoockue cmounvie eoowvt therefore includes owcunvie ooma, ogpucer, and
npombiuiiennvle npeonpuamus liquid waste discharges, and may include
HOBEPXHOCMHbLIL CHOK.
C. A cemv xananuzauyuonnwvix mpyé6 conveyance of sewage to sewage macocnoit
cmanyuu for pumping to ouucmmuuie coopyyncenusn xananuzayuu is called kananusza-
UUOHHAA cucmemd.
d. In pasgensHOl cucteme Of sewerage are two cucmemst omeedenus cmokog for
collecting domestic sewage as cucmema 6vimosou kananuzayuu and for collecting
storm water as cucremMa Jiu8Hesol KaHAIU3AuUUI.
e. Coomnowenue Of the maximum ueneeozo cmoxa to cmounwvim 6éooam Works out

to be 20 to 30.
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f.  As rainfall runs over the nosepxnocmo kpouu and zemns, it may pick up various
contaminants including meeposie uacmuuvt (munepanvy), msadxnceavie Memasiiovl,
op2anuueckue coeduuenuﬂ, IKCKpeMmernmbl JICUBONHbBIX, MAC/1A and HCUPbLL.

g. Texnonozuueckasn cxema of a ouucmmnuix coopyscenuit kananuzayuu 1S general-
ly the same for all countries.

3. Answer the questions:

1. What is the difference is between the following terms: foul waste, sullage water and
trade waste?

2. What is the difference is between the following terms: Separate sewerage system and
Combined sewerage system?

3. What steps does mechanical (biological and chemical) treatment include?

4. Describe the scheme in English.

BUSINESS

Grease

o
Trap Cleanout

- [fanhoto

RESIDENCE f p

Private
Service

Laterals §
Clganout \

Local Main
Sewer Line

Downspout

e N water Goes it
1 SO My (ren Syt
ol e s

~ Mzmlmm-

Regional
Trunk line Wastewater
Sewer Treatment

Plant
Diagram of a sanitary sewer system
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5. Read the text.

Text 2. WASTEWATER TREATMENT

Sewage (or domestic wastewater) treatment incorporates physical, chemical and
biological processes which treat and remove physical, chemical and biological contami-
nants from water following human use. The objective of the treatment is to produce
both a clean waste stream suitable for discharge or reuse back into the environment, and
a solid waste or sludge also suitable for proper disposal or reuse.

Sewage is generated by residences, institutions, and commercial and industrial
establishments. It can be treated onsite at the point of which it is generated (e.g., septic
tanks or onsite package plants), or collected and conveyed via a network of pipes and
pump stations to a municipal treatment plant (see Sewerage and pipes and infrastruc-
ture). Efforts to collect treat and discharge domestic wastewater are typically subject to
local, state and federal regulations and standards (regulation and controls). Industrial
sources of wastewater often require specialized treatment processes.

Typically, sewage treatment is achieved by the initial physical separation of solids
from the raw wastewater stream followed by the progressive conversion of dissolved bio-
logical matter into a solid biological mass using indigenous, waterborne bacteria. Once
the biological mass is separated or removed, the treated water may undergo additional
disinfection via chemical or physical processes. This ‘final effluent' can then be dis-
charged or re-introduced back into a natural surface water body (stream, river or bay) or
other environment (wetlands, golf courses, greenways, etc.). The segregated biological
solids undergo additional treatment and neutralization prior to proper disposal or re-use.

TREATMENT STAGES

Primary treatment. Primary treatment is to reduce oils, grease, fats, sand, grit, and
coarse (settleable) solids. This step is done entirely with machinery, hence the name
mechanical treatment.

Influx (influent) and removal of large objects

In the mechanical treatment, the influx (mputok) of sewage | raked screen,
water is strained yoansms all large objects that are | to remove, sticks,
cooepycampca in the sewer system, such as mpsanku, nanxu, | deposited,
cuzuenuueckue cpeocmea (sanitary napkins), cans, fruit, etc. | sensitive
This is most commonly done using a manual or automated me- | equipment, influent,
chanically pememxu. This type of waste is removed because it | sanitary towels,
can damage the uyecmeumenwvnoe obopyoosanue in the sewage | rags.
treatment plant.
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Sand and grit removal and Screening

This stage typically includes a mneckoson kanan where the
ckopocth of the incoming wastewater 1is muwamensvho
xoumpoaupyemcs 10 allow sand grit and stones oceoams but still
maintain the majority of the opzanuueckue mamepuanvt within
the flow. This equipments called a neckonoska. Sand grit and
stones need to be removed early in the process to o uzoescanue
nospescoenuit 10 nacocer and other equipment in the remaining
treatment stages. Sometimes there is a sand washer followed by a
conveyor that transports the sand to a container for ymunuzayus.
The contents from the sand catcher may nooasamwscsa into the
mycopocacuzamenvhas neus in a sludge processing plant but in
many cases the sand and grit is sent to a ur06as niowaoka.

carefully controlled,
to settle,
detritor
catcher,
velocity,
avoid
pumps,
disposal,
fed,
land-fill,
organic material,
sand or grit channel

or sand

damage,

Sedimentation

Almost all plants have a cmaous oceemnenusn (omcmausa-
nus) where the sewage is allowed to pass through large xpyeasie
or npamoyzonvhble pezepeyaput. The tanks are large enough that
gexanvnvlie meepovie eewecmea can sSettle and naasyuue
sewgecmea Such as grease and plastics can rise to the surface and
be cuamwv ¢ noseepxnocmu. The main purpose of the primary
stage is to produce a generally oonopoonas scuoxkocmeo capable
of being treated biologically and a sludge that can be separately
treated or processed. Primary settlement tanks are usually
equipped with mechanically  odsuscymuiica cxpeoroswrit
mexanuszm that continually drive the collected sludge towards a
hopper in the base of the tank from where it can nepexauueamo
to further cmaous o6padomku ocaoka.

homogeneous
liquid,

circular or
rectangular tanks,
floating material,
skimmed off,

be pumped,

sludge  treatment
stages,

faecal solids,
sedimentation stage,
driven scrapers,

Secondary treatment. Secondary treatment is designed to substantially degrade

the biological content of the sewage such as are derived from human waste, food waste,
soaps and detergent. The majority of municipal and industrial plants treat the settled
sewage liquor using aerobic biological processes. For this to be effective, the biota re-
quires both oxygen and a substrate on which to live. There are number of ways in which
this is done. In all these methods, the bacteria and protozoa consume biodegradable sol-
uble organic contaminants (e.g. sugars, fats, organic short-chain carbon molecules, etc.)
and bind much of the less soluble fractions into floc particles. Secondary treatment sys-
tems are classified as fixed film or suspended growth. In fixed film systems - such as
rock filters - the biomass grows on media and the sewage passes over its surface. In

suspended growth systems - such as activated sludge - the biomass is well mixed with
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the sewage. Typically, fixed film systems require smaller footprints than for an equiva-
lent suspended growth system; however, suspended growth systems are more able to
cope with shocks in biological loading and provide higher removal rates for BOD and

suspended solids than fixed film systems.

Roughing filters

Qunemp npedeapumenvHoul (2pyooit) ovyucmku are
npeonasnauen to treat ouemv e6vicokan OF nepemennas
Hazpy3ka no opeanuueckum sewecmeam, typically industri-
al, to allow them to then be treated by conventional second-
ary treatment processes. They are typically tall, circular fil-
ters filled with open cummemuuecxkana purvmpyrowan
3azpy3ka t0 which sewage is applied at a docmamouno
evicokas cxkopocms. The design of the filters allows
gbicoKkasn cuopaenuyeckas Hazpyska and a unmeHcueHwlil
nomok eo03dyxa. On larger installations, air iS nooaemcs
through the media using eo3dyxodyexy. The noayuuswasncs
ascuokocmsp is usually within the normal range for
mpaounyuonnwix treatment processes.

intended,

particularly strong,
resultant liquor,
synthetic filter media,
relatively high rate,
high flowthrough

of air forced, blowers,
variable organic loads,
roughing filters,

high hydraulic
loading,
conventional.

Activated sludge

Axmuenwtii un plants use a variety of mechanisms and
processes to use dissolved oxygen to generate a
ouonozuueckue xnonwva that substantially removes organic
material. It also traps particulate material and can, under ideal
conditions, mpeoopazosamuv to numpumer and
numpamuw and ultimately to azom zazooopaznetii.

asom

nitrite,

biological floc,
convert ammonia,
nitrate,

nitrogen gas,
activated sludge.

Filter Beds (Oxidising beds)

In older plants and plants receiving more variable loads,
KanenvHblil Ouonozuueckuu ¢guavmp are used where the
oceemiennas cmounas ycuokocmsw 1S spread onto the sur-
face of a deep bed made up of koxc (kapboonusuposanmutiii
y20b),  u3eecmkosvlii  wiebenb  Of  CHEUUAIbHO
npuzomoeiennvle naacmukosvle 3azpysku. Such media
must have high surface areas to support the éuonnenka that
form. The liquor is distributed through nepgopuposannuviii
spawarowuiica opocumeny Ouodubrpa radiating from a
UEeHMPAanbHblil NPUBOO.

The distributed liquor trickles through this bed and is

collected in openasicnozo ycmpoiicmea ons yoanenus

settled sewage liquor,
protozoa, fungi,
limestone chips,
specially  fabricated
plastic media,
biofilm,
perforated
arms,

central pivot,
drains at the base,
coke

(carbonised coal),

rotating

48




npogunvmposasweiica 60dvl. These drains also provide a
source of air which percolates up through the bed, keeping it
aerobic.

trickling filter beds.

Moving Bed Biological Reactor

Buopeaxmop ¢ nnasaroweir 3azpysxou involve the addition
of unepmnasn cpeoa into existing activated sludge basins to
provide active sites for mpucoeounenue 6uomaccor. This
conversion results in a strictly attached cucmemy pocma.
Advantages of attached growth systems include

1) maintain a high niomnocmo nonynayuit 6uomaccor

2) increase the efficiency of the system without the need for
increasing the nepememunsanue scuoxkocmu suspended sol-
ids (MLSS) concentration and

3) eliminate the cost of operating the mpyéonposoo
PeuuUpPKyJIAYUOHHO20 AKMUBHO20 U/id.

return activated
sludge line,

biomass attachment,
inert media,

density of biomass
population,

growth system,

mixed liquor,

Moving Bed

Biological Reactor

Aeration Tanks

The aspomenk provide a location where biological treat-
ment of the waste water takes place. In these tanks, microorgan-
iIsms and waste water in various stages of paznoscenue are
mixed, aerated, and maintained in suspension. The contents of
the aeration tanks, which require a delicate balance of food and
oxygen, are commonly referred to as the mixed liquor suspend-
ed solids (MLSS) or activated sludge. The activated sludge
npeodpazosvieams opeanuueckue eewecmea into oxidized
products and a ocasrcoenue xnonwves Which is settled out in the
emopuunvle omcmoiinuku. Raw sewage can be introduced in
various locations and be aerated and mixed for varying lengths
of time and intensity.

decomposition,
settleable floc,
converts organic
substances,

aeration tanks,
secondary clarifiers.

Membrane Biological Reactors

Memopannwiit  6uopeaxmop (MBR) includes a
noaynenponuuyaemas memopana oapwep either submerged
or in couemanue With an activated sludge process. This tech-
nology guarantees removal of all suspended and some
pacmeopeHHble 3a2PA3ZHEHUA. The OZpaAHUuUY€eHUuEe CUcCmembsl
MBR is directly proportional to nutrient reduction efficiency
of the activated sludge process. The cost of building and op-
erating a MBR is wusually higher than conventional
wastewater treatment.

limitation of

MBR systems,
dissolved pollutants,
semi-permeable
membrane barrier sys-
tem, conjunction,
Membrane Biological
Reactors
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The final step in the secondary treatment stage is to settle out the biological floc or
filter material and produce sewage water containing very low levels of organic material

and suspended matter.

Tertiary treatment. Tertiary treatment provides a final stage to raise the effluent
quality to the standard required before it is discharged to the receiving environment
(sea, river, lake, ground, etc.) More than one tertiary treatment process may be used at
any treatment plant. If disinfection is practiced, it is always the final process. It is also

called Effluent polishing.

Lagooning

Bbuonpyo provides settlement and further biological im-
provement through storage in large coerannsiit pyxamu
yenoeexa npyo or npupooustit npyo. These lagoons are highly
aerobic and colonization by npupoonvie muxpogpumet, espe-
cially reeds, is often encouraged. Small filter xopmnenue
becnozeonounvix SUCh as oagnus and euovl konospamox
greatly assist in treatment by removing fine particulates.

Daphnia,

species of Rotifera,
Lagooning,
man-made ponds,
feeding

invertebrates,

native macrophytesm,
lagoons.

Constructed wetlands

Ilons  opowenuss (unompayuu) include engineered
3apocau mpocmuuka and a range of noxoarcux memooos, all
of which provide a high degree of aerobic biological improve-
ment and can often be used instead of secondary treatment for
small communities, also see gpumopemuouayusi.

Constructed wetlands,
similar methodologies,
phytoremediation,
reedbeds.

Disinfection

The purpose of disinfection in the treatment of wastewater
Is to substantially reduce the number of living organisms in the
water to be gozeépamamoca oopamno 6 okpyscarowyro cpeoy.
The effectiveness of disinfection depends on the quality of the
water being treated (e.g., turbidity, pH, etc.), the type of disin-
fection being used, the disinfectant dosage (concentration and
time), and other environmental variables. Mymmnas 6ooa will
be treated less successfully since solid matter can shield organ-
isms, especially from Ultraviolet light or if contact times are
low. Generally, short contact times, low doses and high flows
all militate against effective disinfection. Common methods of
disinfection include ozone, chlorine, or UV light.

discharged back

into the environment,
turbid water,
persistence.
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6. Match the words:

1. activated | a. exposing to circulating air; adds oxygen to the wastewater and allows

sludge other gases trapped in the wastewater to escape (the first step in
secondary treatment via activated sludge process)

2.aeration | b.sludge particles produced by the growth of microorganisms in aerated
tanks as a part of the activated sludge process to treat wastewater

3.BOD c.wastewater that comes primarily from individuals, and does not gener-
ally include industrial or agricultural wastewater

4.biosolids | d.a parameter used to measure the amount of oxygen that will be con-
sumed by microorganisms during the biological reaction of oxygen with
organic material

5.decom- | e.sludge that is intended for beneficial use. They must meet certain

position government specified

6. domestic | f.treated wastewater, flowing from a lagoon, tank, treatment process, or

wastewater | treatment plant

7. effluent | g.wastewater flowing into a treatment plant

8.grit h.a chamber or tank used in primary treatment where wastewater slows

chamber down and heavy, large solids (grit) settle out and are removed

9.influent | i.the process used in both primary and secondary wastewater treatment,
that takes place when gravity pulls particles to the bottom of a tank (also
called settling)

10.lagoons | j.a tank in which solids settle out of water by gravity during wastewater

(oxidation | or drinking water treatment processes

ponds  or

stabiliza-

tion ponds

11.primary | k.a wastewater treatment method that uses ponds to treat wastewater

treatment

12. l.the first stage of wastewater treatment that removes settleable or float-

secondary | ing solids only

treatment

13.sedimen | m.a type of wastewater treatment used to convert dissolved and sus-

tation pended pollutants into a form that can be removed, producing a
relatively highly treated effluent

14 settling | n.any level of treatment beyond secondary treatment, which could in-

tank (sedi- | clude filtration, nutrient removal and removal of toxic chemicals or

mentation

metals
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tank or

clarifier)

15.sludge | o.the process of breaking down into constituent parts or elements
16.tertiary | p.the cloudy or muddy appearance of a naturally clear liquid caused by
treatment | the suspension of particulate matter

17 total g.any solid, semisolid, or liquid waste that settles to the bottom of sedi-
suspended | mentation tanks or septic tanks

solids TSS

18.trickling | r.a laboratory measurement of the quantity of suspended solids present
filter In wastewater

process

19.turbidity | s.a biological treatment process that uses coarse media contained in a

tank that serves as a surface on which microbiological growth occurs

7. Describe in details each of 5 processes using the following words.

Preliminary treatment
transported via

the sewer system

to be sent through a bar screen

to include

to be used to

to remove large solid objects
wastewater flow

to enter the grit tank

to settle to the bottom

debris is disposed at a sanitary landfill
Primary treatment

second step

physical separation of solids and
greases from the wastewater

to flow into settling tank

to allow solid particles to settle to the
bottom of the tank

oil and grease float to the top

Secondary treatment
a biological treatment process
to remove dissolved organic matter
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from wastewater

the settling tank

to flow by gravity

aeration tank

to be mixed with solids, that contain microorganisms

to use oxygen to consume the remaining organic matter
air bubbles provide the mixing and oxygen

to be sent to the final clarifier

the solids settle out to the bottom

to be sent to the solids handling process

Final treatment

to be disinfected by chlorine and ultraviolet disinfection
to kill harmful microorganisms to release into receiving water
Solids processing

the primary solids from the primary settling tank

the secondary solids from the clarifier

to be sent to the digester

microorganisms use the organic materia as a food source
to convert to by-products such as methane gas and water
a 90% reduction in pathogens

production of a wet soil-like material called “biosolids” that contain 95-97% water
filter presses or centrifuges

to be used to squeeze water from the biosolids

is sent to landfill, incinerator

to be used as a fertilizer or soil amendment

8. Read the text.

SLUDGE TREATMENT

The coarse primary solids and secondary biosolids accumulated in a wastewater
treatment process must be treated and disposed of in a safe and effective manner. This
material is often inadvertently contaminated with toxic organic and inorganic com-
pounds (e.g. heavy metals). The purpose of digestion is to reduce the amount of organic
matter and the number of disease-causing microorganisms present in the solids. The
most common treatment options include anaerobic digestion, aerobic digestion, and

composting.
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Anaerobic digestion

Anaszpoonoe coparncuesanue is a bacterial process that is
carried out in the omcymcmeue xucnopooa. The process can
either be mepmogpunvnoe copasncusanue in which sludge is
noosepzaemcs opoxcenuio in tanks heated to about 38°C or
mezogunvroe copancusanue Where sludge is maintained in
large tanks for weeks to allow ecmecmeennas munepanusa-
uusa of the sludge. Thermophilic digestion generates biogas
with a high proportion of meman that may be used to both
heat the tank and run engines or microturbines for other on-
site processes. In large treatment plants sufficient energy can
be generated in this way to produce more electricity than the
machines require. The oépazosanue memana is a key ad-
vantage of the anaspoonsiit npouyecc. 1ts key disadvantage is
the long time required for the process (up to 30 days) and the
high kanumansnsie énoscenus.

capital cost,

natural
mineralisation,
absence of

oxygen,

fermented,
mesophilic digestion,
thermophilic
digestion,

methane,

methane generation,
anaerobic process,
anaerobic digestion.

Aerobic digestion

A3poonoe copancusanue is a bacterial process occur-
ring in the presence of oxygen. Under aspoobnsie ycnosus,
bacteria cmpemumensno nompeonsams organic matter and
convert it into yenexucnawtit zaz. Once there is a lack of organ-
ic matter, bacteria die and are used as food by other bactieria.
This stage of the process is known as sndozennoe ovixanue.
Pacmeopenue meepowvix eéemyecme occurs in this phase. Be-
cause the aerobic digestion occurs much faster than anaerobic
digestion, the capital costs of aerobic digestion are lower.
However, the operating costs are characteristically much
greater for aerobic digestion because of energy costs for aera-
tion needed to add oxygen to the process.

solids reduction,
aerobic conditions,
carbon dioxide,
endogenous
respiration,
aerobic digestion,
rapidly consume.

Sludge thickening

Ynnomuenue ocaoka is the process used to increase the
solids content of sludge by the pazoenenue and removal of a
portion of the srcuoxan ¢paza. I'pasumayuonnoe yniomne-
nue makes use of the force of gravity as the main agent in the
settling and thickening process. The thickening of sludge
plays an important role in reducing capital costs relating to
the provision of sludge handling equipment and the opera-
tional costs of the handling and treatment of the sludge. Three
accepted methods used for pre-digestion sludge thickening:

separation,
dissolved air
flotation thickening,
centrifugation,
liquid phase,
gravity thickening,
thickening.
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Gravity thickening, ¢iomauyuonnoe unoynnomnenue and
yenmpudghyeuposanue.

Composting

Komnocmuposanue is also an aerobic process that in- | wood chips straw,
volves mixing the wastewater solids with sources of carbon | composting,
such as onunku, conoma or opesecuvie wenku. In the pres- | sawdust.
ence of oxygen, bacteria digest both the wastewater solids
and the added carbon source and, in doing so, produce a large
amount of heat.

Both anaerobic and aerobic digestion processes can result in the destruction of dis-
ease-causing microorganisms and parasites to a sufficient level to allow the resulting
digested solids to be safely applied to land used as a soil amendment material (with sim-
ilar benefits to peat) or used for agriculture as a fertilizer provided that levels of toxic
constituents are sufficiently low.

Thermal depolymerization

Tepmuueckas oenonumepuzayus Uses hydrous nuponusz to | soluble salts,
convert reduced complex organics to oil. The npedsapumenwvno | pyrolysis,
usmenvuennolit, npu yoanenuu necka sludge is heated to 250C and | premacerated,
compressed to 40 MPa. The hydrogen in the water inserts itself be- | grit-reduced,
tween chemical bonds in natural polymers such as fats, residue of inert
proteins and cellulose. The oxygen of the water combines with car- | insoluble
bon, hydrogen and metals. The result is oil, light combustible gases | material,
such as methane, propane and butane, water with pacmeopennsie | thermal
conu, carbon dioxide, and a small ocmamounviit unepmmuoui | depolymerization
Hepacmeopumstit. mamepuan that resembles powdered rock and
char. All organisms and many organic toxins are destroyed. Inor-
ganic salts such as nitrates and phosphates remain in the water after
treatment at sufficiently high levels that further treatment is re-
quired.

The choice of a wastewater solid treatment method depends on the amount of sol-
ids generated and other site-specific conditions. However, in general, composting is
most often applied to smaller-scale applications followed by aerobic digestion and then
lastly anaerobic digestion for the larger-scale municipal applications.

Sludge disposal

When a liquid sludge is produced, further treatment may be re- | emissions,
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quired to make it suitable for final ymunuzauua. Typically, sludges are | cloth
thickened (dewatered) to reduce the volumes transported off-site for dis- | screens,
posal. Processes for reducing water content include lagooning in drying | sludge

beds to produce a cake that can be applied to land or incinerated; press- | incineration,
ing, where sludge is mechanically filtered, often through mxkaneswui | eliminates,
¢unemp 1o produce a firm cake; and centrifugation where the sludge is | disposal
thickened by centrifugally separating the solid and liquid. Sludges can be
disposed of by liquid injection to land or by disposal in a landfill. There
are concerns about carcuzanue ocaoxa because of air pollutants in the
eviopocwvt ¢ ammoceghepy, along with the high cost of supplemental fuel,
making this a less attractive and less commonly constructed means of
sludge treatment and disposal. There is no process which completely
uckrouams the requirements for disposal of biosolids.

9. Translate into English.

1.0canok u3 nepBUYHBIX OTCTOMHUKOB M U30BITOYHBIN aKTUBHBIN WJT U3 BTOPUYHBIX OT-
CTOMHHMKOB, YacCTO 3arpsi3HEHHbIE TOKCHUYHBIMU OPTaHMYECKHUMH U HEOPraHUYECKUMU
COEIMHEHUSIMH, JOJDKHBI OBbITh 00paOdOTaHbl U YTUIU3HPOBATH O€30MacHbBIM U 3 (Pek-
TUBHBIM CIIOCOOOM.

2. Haumbomee pacnpocTpaHEHHBIMU BapuaHTaMHu 00OpabOTKH OCa/iKa SBJISIFOTCS aHa’pOO-
HOE U a3po0OHO€e cOpaKMBaHUE U KOMIIOCTUPOBAHHE.

3. Jlnsa anaspoOHOTO cOpakuBaHusi 0OBIYHO MCIOJIB3YIOT JBA TEMIIEPATYPHBIX PEKUMA:
TepMopuiIbHBIN MTpHu Temneparype 38°C 1 Me30(UIbHBIM.

4. Tlpu aspobHOM CcOpakMUBaHUU OaKTEpUH MOTPEOJSIOT OpPraHUYECKHE BEIIECTBA U
MIPEBPAIIAIOT UX B YIJIEKUCIIBIN Ia3.

5. YIIOTHEHHE 0cajika 3TO MPOILIECC, UCMOJIb3YyEeMbIH JJI OBBIIIEHUS COACPKAHUS CY-
XOr0 BELIECTBa Ujla, OTAEISAA XKUIKYIO (azy.

6. ITpy KOMIOCTHPOBAHUYU MPOUCXOIUT CMEIIMBAHUE OCAJIKa CTOYHBIX BOJ C UCTOYHU-
KaMH YIJIEpo/a, TAKUMH KaK OINUJIKH, COJIOMA WM IPEBECHAs CTPYIKKa.

7. llpy TepMUYECKON IENOIMMEPU3ALMUA UCIIOIB3YETCS MHUPOJIU3 I PaA3JIOKECHUS
CJIOHBIX OPTaHUYECKUX COCTMHEHUN.
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9. Describe the scheme in English.

ALTERNATIVE TREATMENT OF SEWAGE SLUDGE

Underflow to
Plant Influent
Waste
Activated Sludge Cak
udage Cake
Shdge Flotation Anaerobic Chemical Belt Filter )
Thickener Sludge Digestion Conditioning

Primary l 1’\ Supernatantto F.iltrale to
Sludge i Plant Influent or Th"ke';‘“ or
Thickening Separate Treatment Plant Influent
(Optional)
Combined Waste
Activated and Primary Dewatered
Sludge Anaerobic Chemical Coriifie Sludge
2 : i i ——
Sludge Digestion Conditioning 2 ug
|
v
Supernatant to Centrate to
Plant Influent or & Plant '“_':"e'“ or
Separate Treatment eparate Treatment
Combined Waste
Activated and Primary .
Sludge Dried Sludge
P — —
v
Supernatant to
Plant Influent or
Separate Treatment
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PART 3. SUPPLEMENTARY TEXTS

THE ENVIRONMENT

Within a biological context, the term “environment” is used to mean the sum total
of external factors to which a living system is exposed, including both the biotic (living)
and the abiotic (non-living) influences. In thinking about an ecological environment we
have to consider the physical features, the chemical characteristics and any biological
interactions.

Thus, in taking stock of an environment from the physical standpoint, we have to
consider the topography, the basic medium of which it is made (for example salt water,
freshwater, soil type) and also the latitude, altitude and aspect relative to the sun. From
the chemical standpoint we have to consider the available elements and the systems
which ensure their continued availability. These systems are the biogeochemical cycles
of raw materials, particularly water, carbon, nitrogen, sulphur and phosphorus. Thirdly,
we have to consider the biological interactions, that is the effects that organisms have on
each other and how animals and plants influence the survival of their own and other
species. Lastly, the flow of energy into, through and out of the area has to be taken into
account and this involves physical, chemical and biological aspects.

Consideration of these features does not, however, answer all ecological questions.
Environments are not static but change over time. Organisms, by their activities, bring
about changes in both the biotic and abiotic aspects of the environment. In this context,
man is probably the most important organism, as his activities cause both rapid and rad-
ical changes. Another major problem is that of delimiting an environment. W here does
a particular environment start and stop? Even in apparently straight forward situations,
the demarcation of boundaries is complex. A pond seems to be a well-defined environ-
ment and the field surrounding it to be another, but between the two there is a region
where the conditions are not the same as in the field or in the pond. Does this area con-
stitute a different environment or in fact several environments grading into one another?
This question is very difficult to answer and in most cases an environment cannot be ac-
curately delimited.

The total number of environments on this planet constitutes the ecosphere. Within
the ecosphere there are thousands of ecosystems. Ecosystems occupy habitats and con-
sist of communities of organisms which in turn are made up of populations of individual
species which occupy particular niches. Each of these term s constitutes an important
ecological concept.
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THE ECOSPHERE

The ecosphere has been defined by Boughey as that portion of the earth which in-
cludes the biosphere and all the ecological factors which operate on the living organ-
Isms it contains.

THE BIOSPHERE

The biosphere is the total living material on the Earth, which is limited in total
quantity but is capable of infinite internal variety. Also, it is in a state of dynamic equi-
librium with the abiotic factors and this totality of the living matter and the physical
world in which it exists forms the ecosphere. The ecosphere is not a constant either at
any one time or over a period of time. The study of change in the ecosphere over time is
the realm of evolution while consideration of variations at a given time leads naturally
to the examination of the constituent parts of the ecosphere that is of the ecosystems.

ECOSYSTEMS

The term “ecosystem” was first used by Sir Arthur Tansley, Professor of Botany at
Oxford University, in 1935 and is formed from the words “ecology” and “system .
“Ecology”, as other similar words such as “economy”, comes from the Greek root
“oikos” meaning a household and is defined in a dictionary as “that branch of biology
which deals with organism s’ relationships to one another and to their surroundings”.
The word “system” means an orderly working totality or a complex whole. Thus, an
ecosystem is a complex, self-perpetuating assembly of organisms taken together with
their inorganic environment. As Tansley pointed out, the organisms react with each oth-
er and with the various elements of the physical environment. All the constituents, both
biotic and abiotic, influence each other and if any one organism is removed or the quan-
tity or quality of any physical element is changed then the whole ecosystem is altered.

An ecosystem is defined as an area where inputs and outputs can be measured across
its boundaries but beyond this the delineation becomes vague. A beech tree with its associ-
ated animal and plant life on the bark, in the canopy and in the rhizosphere around the roots
could be considered to be an ecosystem, but as the canopies and rhizospheres of trees tend
to overlap it would be difficult to define boundaries. A whole beech wood could also be
considered as one ecosystem, but again there may be difficulties in defining boundaries
where it merges into other areas of vegetation. Usually, therefore, the term ecosystem is
used for a clearly defined area with a distinctive flora and fauna, even if this overlaps with
other ecosystems at its edges. Thus, for example, a beech wood, a saltmarsh, a pond, a river
and a hedgerow may all be defined as separate ecosystems.
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Man is an important part of the biosphere, a fact which he tends to forget. Man’s
influence now is enormous and unfortunately it is often detrimental, largely as a result
of his greatly increased population and materialistic way of life. As a result of man’s ac-
tivities, both organic and inorganic materials are removed from ecosystems and natural
recycling is prevented.

As well as removing substances from ecosystems, man also adds to them. He adds
large quantities of nutrients in the form of fertilizers and rich organic wastes such as
sewage or effluent from factories processing organic materials. He may also add sub-
stances which would not occur naturally and which are in many ways detrimental. This
Is particularly so in the case of heavy metals from industrial processes and certain or-
ganic compounds which are used as pesticides or which are wastes from “civilized”
human activities. Many of these compounds, such as polythene, are biostable. That is to
say they are not easily broken down by bacteria. Apple cores and orange peel on the
other hand, which rot away easily, are termed biodegradable.

Ecosystems are dynamic, not static, entities and as such are subject to change.
Some of these changes are of a seasonal or cyclic nature whilst others are evolutionary
and non-recurring. They may be due to man’s activities but many, including both the
devastating effects of fire, flood or earthquake and the gentler seasonal changes, are not
caused by human influence.

HABITATS

Habitats are the geographical areas which are occupied by ecosystems. A habitat is
a physical entity and it comprises the sum total of the abiotic factors to which a species
or a group of species is exposed. The totality of a pond, the abiotic plus the biotic fac-
tors, forms an ecosystem. The abiotic part, i.e. the substratum and the water it contains,
form the habitat for that ecosystem.

Some animals and plants are very specific as to their habitat, for example, calcico-
lous plants such as the grass dog’s tail (Cynasurus cristatus) will only grow on soils
containing calcium salts whilst Rhodadendron species will not grow on such soils.
Some fresh water animals such as mayfly nymphs will only live in water with high oxy-
gen content whilst others such as Chironomus larvae survive well in water almost de-
void of oxygen. On the other hand, some species are very tolerant and will live in a
wide variety of habitats. For example, perennial ryegrass or couch will grow in most
temperature soils and earthworms will survive in almost any soil where they can form
burrows. Although most species have evolved to live in specific habitats, some animals
are extremely adoptable and can very quickly learn to live successfully in new habitats.
Examples of these are rats which have adapted to live in sewers, langurs occupying ru-
ined Indian temples or human fleas living in clothes.
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The term “habitat” is usually used to mean a relatively large and well-defined area
such as a garden seashore or meadow. However, such an area is not constant in its phys-
ical features and so may be subdivided into parts which differ in their properties; these
smaller areas with different characteristics form the general broad features of the whole
habitat are known as micro habitats. Thus in a pond, for example, the water surface, the
mud on the bottom, the spaces in a mat of blanketweed and those between the overlap-
ping leaf bases of yellow flag are all different micro habitats within the pond habitat.

COMMUNITIES

A community is the total number of plant and animal populations living in a habi-
tat. Certain sets of species tend to occur together, usually with one or a few species be-
ing dominant. Thus we can sometimes name communities after the dominant species
present, for example, a Salicornia marsh community or a beechwood community.

Within a community, restraints are imposed on one member population by another
and also by the habitat itself, so that no one population, not even that of the dominant
species, displaces all the others. Communities pass through a life cycle, coming into ex-
istence when pioneer species occupy a barren area such as a mud flat or a sand dune.
These species modify the environment so that other species can invade and survive, thus
one species is succeeded by another until final colonization by the dominant species oc-
curs, which replaces itself rather than by being replaced by other species. This is the
climax community. Generally speaking, the older and more mature the community, the
more diverse will be the population of both plants and animals.

NICHES

A community consists of a number of populations within a given habitat. Each
species population occupies a certain very specific part of the habitat and within this it
performs certain functions. The habitat plus the function forms the niche of the species.
The concept of a niche thus includes factors such as tolerance ranges from abiotic varia-
bles, the food relations of the species and also its predators. Every population has an
ecological niche but no two species can occupy the same niche within a given commu-
nity on a permanent basis. If two species have identical niches they will be in direct
competition and one will eliminate the other; for different species to survive in one
community there must be some differences in their niches. This has been shown many
times with many different organisms. The classic experiment was performed by
G.F.Gause in 1934 with species of Paramecium. When P.caudatum and P.aurelia were
cultured together, the former was eliminated. This was because the two species occu-
pied the same niche but P.aurelia bred faster and so became dominant. When
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P.caudatum and P.bursaria were cultured together, both survived, because although they
used the same food resource they had different space requirements and thus were not
occupying the same niche. Although the idea was not original and Gause did not wish to
take credit for it, the concept that two species with an identical ecological niche cannot
occupy the same environ—ment became known as “Gause’s principle”.

There are many instances of related species evolving to occupy different niches
and thus all surviving in a limited habitat. An example of this is the honeycreepers
(family Drepaniidae) in Hawaii. A small population was introduced into the islands by
chance and as there was no competition they exploited a variety of food sources, un-
derwent adaptive radiation and now have evolved to occupy different niches. Modern
types of honeycreeper include honey eaters, seed eaters, bark-creepers and woodpecker-
like birds.

WHERE WHOOPING CRANES CHEAT EXTINCTION

Some of the most majestic birds on the planet congregate each winter just off the
narrow road to a cavernous barbecue restaurant, on an area of salt marches stretching
into the chocolate-coloured waters of the Gulf of Mexico. Standing 1.5 meters in the
shallow water, occasionally opening their wings to a span wider than that of a pickup
truck, these are whooping cranes, part of a population that still numbers fewer than 500
after slowly making its way back from the brink of extinction. They arrive here, at
Aransas Bay in Texas, in tight-knit family units after flying 3,900 km from their sum-
mer home in the Northwest Territories of Canada.

Catering to people who go on crane-watching tours is relatively new for Port
Aransas and Rockport, the small Texas towns near the Aransas National Wildlife Ref-
uge, not far from Corpus Christi. Altogether, including wildlife lovers not specifically
seeking the whooping cranes, about 75,000 visitors from around the globe travel to the
Aransas National Wildlife Refuge each year, contributing some 5 million dollars to the
local economy.

The more typical trip into the marches a few decades ago would have carried hunt-
ers seeking other more common waterfowl, for other, more traditional purposes. But
Texans have learned that there can be more money in whooping cranes and other unu-
sual birds — and in the people who will travel thousands of kilometers to see them.

Whooping cranes — the tallest North American birds — are the family type. They
mate for life and can live 25 years or more in the wild. The migration of cranes has been
studied in awe for centuries, taking place on every continent except South America and
Antarctica. The 15 species of the crane family, heralded in myth as symbols of longevi-
ty and good fortune, include far-flung members like the relatively small demoiselle
crane that breeds in southeastern Siberia and winters in East Africa and Irag, and the re-
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nowned red crowned crane of Japan, whose crimson radiance was, until recently, paint-
ed on the plane tails of Japan Airlines. (Cranes also inspired the logo of another airline,
Lufthansa.)

Still, the cranes’ rarefied status among birds has not guaranteed their survival. Of
the 15 surviving species, 11 are imperiled with the possibility of extinction, as the natu-
ralist Peter Matthiessen described in wrenching detail in his 2001 book on cranes, “The
Birds of Heaven”. Yet none of the cranes, whether found in isolated Bhutan or the
Mongolian steppe, are as rare as Grus Americana, the whooping crane of North Ameri-
ca, and the largest flock of them, born and raised in the wild, spend their winters in the
gulf marshes of Texas.

More than half a century ago, the ecologist Also Leopold tried to articulate the
crane’s mystique. “Our ability to perceive quality in nature begins, as in art, with the
pretty,” he wrote in the late 1940’s, when the extinction of the whooping crane seemed
imminent. “It expands through successive stages of the beautiful values as yet uncap-
tured by language. The quality of cranes lies, | think, in this higher gamut, as yet be-
yond the reach of words.”

BIRDS

Climate change is likely to have both direct and indirect effects on birds. Higher
temperatures can directly alter their life cycles. The loss of wetlands, beaches, and other
habitat could have an equally important indirect effect, by making some regions less
hospitable to birds than those regions are today.

As temperatures warm, birds will tend to inhabit more northerly areas (in the
Northern Hemisphere). Data collected by the National Audubon Society’s Christmas
Bird Count show that during years with warmer temperatures, the majority of bird spe-
cies do not have to fly as far south for the winter. Warmer temperatures also allow birds
to spend their summers on the Bobolink (a North American songbird). During summer,
this bird is currently found throughout New England, the states that border the Great
Lakes, and north of a line stretching from Missouri to Idaho. With the projected climate
changes under a doubling of carbon dioxide, the Bobolink would not be found south of
the Great Lakes.

Warmer temperatures can also affect how birds respond to the change in seasons.
Several types of birds that fly north to Michigan during spring now arrive two or three
weeks earlier than in 1960. Scientists at the British Trust for Ornithology have found
that 20 of 65 species of birds are laying their eggs an average of 9 days earlier today
than in 1971. The earlier nesting appears to result in part because plants are flowering
and growing leaves sooner, which in turn caus—es earlier availability of the insects that
these birds eat.
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Scientists do not know whether birds will benefit from these changes. Earlier nest-
ing means that birds will be a week or so older when the time comes to migrate south,
which may improve their odds of survive their first winters. The changing climate,
however, may impair the extent to which a bird’s life cycle is synchronized with its
food supply. While birds can adjust to warmer temperatures by flying to more northern
areas in any given year, the vegetation upon which they (or the insects they eat) rely
may take decades or longer to adjust.

In some cases, the habitat upon which birds rely may not only fail to migrate north,
it may be threatened in its current location. The loss of estuarine beaches caused by ris-
ing sea level would decrease available habitat for the least tern, an endangered species;
the loss of these beaches also would decrease feeding areas for shore birds that rely on
horseshoe crabs and other organisms found in inter-tidal areas. By decreasing estuarine
fish and shellfish populations, the loss of coastal wetlands would decrease available
food supplies; and the loss of wetlands would also decrease available habitat.

Similarly, the decline in prairie potholes would decrease duck populations. The
prairie potholes in the northern Great Plains are responsible for breeding 50-80 per cent
of the nation’s duck population. A drier climate would decrease the amount of open wa-
ter ponds in this region, with a commensurate reduction in duck populations.

HISTORY OF DRINKING WATER TREATMENT

In ancient Greek and Sanskrit (India) writings dating back to 2000 BC, water
treatment methods were recommended. People back than knew that heating water might
purify it, and they were also educated in sand and gravel filtration, boiling, and strain-
ing. The major motive for water purification better tasted drinking water, because peo-
ple could not yet distinguish between foul and clean water. Turbidity was the main driv-
ing force between the earliest water treatments. Not much was known about micro or-
ganisms, or chemical contaminants.

After 1500 BC, the Egyptians first discovered the principle of coagulation. They
applied the chemical alum for suspended particle settlement. Pictures of this purification
technique were found on the wall of the tomb of Amenophis Il and Ramses 1.

After 500 BC, Hippocrates discovered the healing powers of water. He invented
the practice of sieving water, and obtained the first bag filter, which was called the
‘Hippocratic sleeve’. The main purpose of the bag was to trap sediments that caused bad
tastes or odours. In 300-200 BC, Rome built its first aqueducts. Archimedes invented
his water screw.
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AQUEDUCTS

The Assyrians built the first structure that could carry water from one place to an-
other in the 7th century BC. It was 10 meters high and 300 meters long, and carried the
water 80 kilometres across a valley to Nineveh. Later, the Romans started building
many of these structures. They named them aqueducts. In Latin, aqua means ‘water’,
and ducere means ‘to lead’. Roman aqueducts were very sophisticated pieces of engi-
neering that were powered entirely by gravity, and carried water over extremely large
distances. They were applied specifically to supply water to the big cities and industrial
areas of the Roman Empire. In the city of Rome alone more than 400 km of aqueduct
were present, and it took over 500 years to complete all eleven of them. Most of the ag-
ueducts were underground structures, to protect them in times of was and to prevent
pollution. Together, they supplied Rome with over one million cubic meters of water on
a daily basis.

Today, aqueducts can still be found on some locations in France, Germany, Spain
and Turkey. The United States have even taken up building aqueducts to supply the big
cities with water again. Many of the techniques the Romans used in their agueducts can
be seen in modern-day sewers and water transport systems.

ARCHIMEDES’ SCREW

Archimedes was a Greek engineer that lived between 287 and 212 BC, and was re-
sponsible for many different inventions. One of his findings was a device to transport
water from lower water bodies to higher land. He called this invention the water screw.
It is a large screw inside a hollow pipe that pumps up water to higher land. Originally, it
was applied to irrigate cropland and to lift water from mines and ship bilges. Today, this
invention is still applied to transport water from lower to higher land or water bodies. In
The Netherlands for example, such structures can be found in the city of Zoetermeer
(see picture), in the west close to The Hague. The water screw formed the basis for
many modern-day industrial pumps.

During the Middle Ages (500-1500 AD), water supply was no longer as sophisti-
cated as before. These centuries where also known as the Dark Ages, because of a lack
of scientific innovations and experiments. After the fall of the Roman Empire enemy
forces destroyed many aqueducts, and others were no longer applied. The future for wa-
ter treatment was uncertain.

Than, in 1627 the water treatment history continued as Sir Francis Bacon started
experimenting with seawater desalination. He attempted to remove salt particles by
means of an unsophisticated form of sand filtration. It did not exactly work, but it did
paved the way for further experimentation by other scientists.

Experimentation of two Dutch spectacle makers experimented with object magni-
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fication led to the discovery of the microscope by Antonie van Leeuwenhoek in the
1670s. He grinded and polished lenses and thereby achieved greater magnification. The
invention enables scientists to watch tiny particles in water. In 1676, Van Leeuwenhoek
first observed water micro organisms.

In the 1700s the first water filters for domestic application were applied. These
were made of wool, sponge and charcoal. In 1804 the first actual municipal water treat-
ment plant designed by Robert Thom, was built in Scotland. The water treatment was
based on slow sand filtration, and horse and cart distributed the water. Some three years
later, the first water pipes were installed. The suggestion was made that every person
should have access to safe drinking water, but it would take somewhat longer before
this was actually brought to practice in most countries.

In 1854 it was discovered that a cholera epidemic spread through water. The out-
break seemed less severe in areas where sand filters were installed. British scientist
John Snow found that the direct cause of the outbreak was water pump contamination
by sewage water. He applied chlorine to purify the water, and this paved the way for
water disinfection. Since the water in the pump had tasted and smelled normal, the con-
clusion was finally drawn that good taste and smell alone do not guarantee safe drinking
water. This discovery led to governments starting to install municipal water filters (sand
filters and chlorination), and hence the first government regulation of public water.

In the 1890s America started building large sand filters to protect public health.
These turned out to be a success. Instead of slow sand filtration, rapid sand filtration
was now applied. Filter capacity was improved by cleaning it with powerful jet steam.
Subsequently, Dr. Fuller found that rapid sand filtration worked much better when it
was preceded by coagulation and sedimentation techniques. Meanwhile, such water-
borne illnesses as cholera and typhoid became less and less common as water chlorina-
tion won terrain throughout the world.

But the victory obtained by the invention of chlorination did not last long. After
some time the negative effects of this element were discovered. Chlorine vaporizes
much faster than water, and it was linked to the aggravation and cause of respiratory
disease. Water experts started looking for alternative water disinfectants. In 1902 calci-
um hypo chlorite and ferric chloride were mixed in a drinking water supply in Belgium,
resulting in both coagulation and disinfection. In 1906 ozone was first applied as a dis-
infectant in France. Additionally, people started installing home water filters and show-
er filters to prevent negative effects of chlorine in water.

In 1903 water softening was invented as a technique for water desalination. Cati-
ons were removed from water by exchanging them by sodium or other cations, in ion
exchangers.

Eventually, starting 1914 drinking water standards were implemented for drinking

water supplies in public traffic, based on coliform growth. It would take until the 1940s
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before drinking water standards applied to municipal drinking water. In 1972, the Clean
Water Act was passed in the United States. In 1974 the Safe Drinking Water Act
(SDWA) was formulated. The general principle in the developed world now was that
every person had the right to safe drinking water.

Starting in 1970, public health concerns shifted from waterborne illnesses caused
by disease-causing micro organisms, to anthropogenic water pollution such as pesticide
residues and industrial sludge and organic chemicals. Regulation now focused on indus-
trial waste and industrial water contamination, and water treatment plants were adapted.
Techniques such as aeration, flocculation, and active carbon adsorption were applied. In
the 1980s, membrane development for reverse osmosis was added to the list. Risk as-
sessments were enabled after 1990.

Water treatment experimentation today mainly focuses on disinfection byproducts.
An example is trihalomethane (THM) formation from chlorine disinfection. These or-
ganics were linked to cancer. Lead also became a concern after it was discovered to cor-
rode from water pipes. The high pH level of disinfected water enabled corrosion. Today,
other materials have replaced many lead water pipes.

HISTORY OF DRINKING WATER DISINFECTION

The link between water quality and health has been known since the early ages.
Clear water was considered clean water. Swamp areas were associated with fever.
Disinfection has been applied for centuries. Two basic rules dating back to 2000 B.C.
state that water must be exposed to sunlight and filtered with charcoal and that impure
water must be purified by boiling the water and than dipping a piece of copper in the
water seven times, before filtering the water. Descriptions of ancient civilisations were
found about boiling water and water storage in silver jugs. To realize water purification
copper, silver and electrolysis were applied.

Disinfection has been applied for several decades. However, the mechanism
has been known for only one hundred years. In 1680 Anthony van Leeuwenhoek devel-
oped the microscope. His discovery of microorganisms was considered a curiosity. It
took scientists another two hundred years before they started using the microscope to
distinguish microorganisms and other pathogens. The first multiple filter was developed
in 1685 by the Italian physician Lu Antonio Porzo. The filter consisted of a settling unit
and a sandfiltration unit. In 1746 the French scientist Joseph Amy received the first pa-
tent for a filter design, which was applied in households by 1750. The filters consisted
of wool, sponges and charcoal.

For the past centuries humans have suffered from diseases such as cholera and the
plague. The origin of these diseases was misinterpreted. It was said that the diseases
were a devine punishment or were caused by impure air or the alignment of the planets.
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In the nineteenth century the effect of disinfectants, such as chlorine, was discov-
ered. Since 1900 disinfectants are largely applied by drinking water companies to pre-
vent the distribution of diseases and to improve water quality.

WATER TREATMENT MEMBRANE TYPE AND MATERIALS

The water treatments membrane can be defined essentially as a barrier, which sep-
arates two phases and restricts transport of various chemicals in a selective manner. A
membrane can be homogeneous or heterogeneous, symmetric or asymmetric in struc-
ture, solid or liquid can carry a positive or negative charge or be neutral or bipolar.
Transport through a water treatments membrane can be affected by convection or by
diffusion of individual molecules, induced by an electric field or concentration, pressure
or temperature gradient. In the Water treatment Membrane filtration are categorized ac-
cording to their pore sizes as micro-filtration, ultra filtration, nano filtration and reverse
osmosis. Micro filtration uses the largest pore size, reverse osmosis the smallest. Re-
verse Osmosis water treatment membranes have pore diameters ranging from 5 to 15 A
degree (0.5 nm to 1.5 nm). The extremely small size of Reverse Osmosis water treat-
ments membrane pores allows only the smallest organic molecules and unchanged so-
lutes to pass through the semi-permeable membrane along with the water. The water
treatments membrane thickness for reverse osmosis may vary from as small as 100 mi-
cron to several millimeters. The first commercially available membranes, developed in
the mid 1960s, were made of cellulose acetate (CA) manufactured in flat sheets. Mod-
ern Cellulose Acetate membranes are modifications of the cellulose acetate structure,
including blends and different surface treatments, and are called cellulose or symmetric
water treatments membrane.

Non-cellulose water treatments membranes, called thin-film composite mem-
branes, have been developed since the 1970s. These include poly amide membranes
with relatively thick asymmetric poly amide support structures and composite mem-
branes with thin-film poly amide or other membrane materials on a porous support
structure. Almost all water treatment Reverse Osmosis membranes are made of poly-
mers, cellulose acetate and poly amide types rated at 96%-99+% salt rejection.
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ACTIVATED SLUDGE

Influent !I ! H Asration tank Clarifier

Return activated sludge (RAS)
Waste activated sludge (WAS)

Activated sludge refers to a mass of microorganisms cultivated in the treatment
process to break down organic matter into carbon dioxide, water, and other inorganic
compounds. The activated sludge process has three basic components: 1) a reactor in
which the microorganisms are kept in suspension, aerated, and in contact with the waste
they are treating; 2) liquid-solid separation; and 3) a sludge recycling system for return-
Iing activated sludge back to the beginning of the process. There are many variants of
activated sludge processes, including variations in the aeration method and the way the
sludge is returned to the process.

The process was discovered by the aeration of holding tanks for distributing raw
sewage onto land. It was noticed that the nature of the sewage improved during aera-
tion, which was applied mainly to prevent odours from forming. This improvement was
even more marked when some of the sludge that was suspended and settled to the bot-
tom during decanting, was re-suspended during aeration of the following batch of sew-
age. This led to the Fill and Draw method of treatment by which the sludge was allowed
to settle to the bottom before decanting the effluent, filling the tank again with raw sew-
age, re-suspending the sludge by aeration and repeating the decanting process. It was
noticed that under these conditions the sludge became more active and this process was
referred to as activating the sludge. The basic layout of an activated sludge plant is illus-
trated in the sketchbelow. The aeration basin is followed by a clarifier, where the active
sludge is separated from the liquid and returned (pumped) to the aeration basin, together
with the raw influent. The aeration basin or reactor, the clarifier and return sludge
pumping form integral parts of an activated sludge system.

The wastewater, containing numerous organic compounds, serves as a food source
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for micro-organisms in the mixture of activated sludge. Air is supplied for the respira-
tion or breathing of these organisms and also for keeping the organisms in suspension
and in contact with the food source. The organisms use the food to obtain energy, there-
by growing to form new micro-organisms, carbon dioxide and water. The mass of or-
ganisms is constantly passed to the clarifier to be separated by settling and recycled by
pumping back to the aeration basin (return activated sludge - RAS). The surplus sludge
(waste activated sludge - WAS) formed by the additional growth of organisms must be
removed from the system to keep the total mass of organisms constant.

NUTRIENT REMOVAL

Wastewater may also contain high levels of nutrients (nitrogen and phosphorus)
that in certain forms may be toxic to fish and invertebrates at very low concentrations
(e.g. ammonia) or that can create nuisance conditions in the receiving environment (e.g.
weed or algal growth). Weeds and algae may seem to be an aesthetic issue, but algae
can produce toxins, and their death and consumption by bacteria (decay) can deplete
oxygen in the water and suffocate fish and other aquatic life. Where receiving rivers
discharge to lakes or shallow seas, the added nutrients can cause severe eutrophication
losing many sensitive clean water fish. The removal of nitrogen and/or phosphorus from
wastewater can be achieved either biologically or by chemical precipitation.

Nitrogen removal is effected through the biological reduction of nitrogen from
the ammonia to nitrate (nitrification involving nitrifying bacteria such as Nitrobacter
and Nitrosomous), and then from nitrate to nitrogen gas (denitrification), which is re-
leased to the atmosphere. These conversions require carefully controlled conditions to
encourage the appropriate biological communities to form. Sand filters, lagooning and
reed beds can all be used to reduce nitrogen. Sometimes the conversion of toxic ammo-
nia to nitrate alone is referred to as tertiary treatment.

Phosphorus removal can be effected biologically in a process called enhanced
biological phosphorus removal. In this process specific bacteria, called Polyphosphate
accumulating Organisms, are selectively enriched and accumulate large quantities of
phosphorus within their cells. When the biomass enriched in these bacteria is separated
from the treated water, the bacterial biosolids have a high fertilizer value. Phosphorus
removal can also be achieved, usually by chemical precipitation with salts of iron (e.g.
ferric chloride) or aluminum (e.g. alum). The resulting chemical sludge, however, is dif-
ficult to dispose of, and the use of chemicals in the treatment process is expensive. Alt-
hough this makes operation difficult and often messy, chemical phosphorous removal
requires significantly smaller equipment footprint than biological removal and is easier
to operate.
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WATER DISTRIBUTION PIPES

A water pipe is any pipe or tube designed to transport drinking water to consumers.
If the water is treated before distribution or at the point of use (POU) depends on the con-
text. In well planned and designed water distribution networks, water is generally treated
before distribution and sometimes also chlorinated, in order to prevent recontamination on
the way to the end user. The varieties of water pipes include large diameter main pipes,
which supply entire towns, smaller branch lines that supply a street or group of buildings,
or small diameter pipes located within individual buildings. Water pipes can range in size
from giant mains of up to 3.65 m in diameter to small 12.7 mm pipes used to feed individu-
al outlets within a building. Materials commonly used to construct water pipes include pol-
yvinyl chloride (PVC), cast iron, copper, steel and in older systems concrete or fired clay.
Joining individual water pipe lengths to make up extended runs is possible with flange,
nipple, compression or soldered joints (SCOTT 2011).

TYPES OF PIPES

Pipes come in several types and sizes. They can be divided into three main categories:
metallic pipes, cement pipes and plastic pipes. Metallic pipes include steel pipes, galvanised
iron pipes and cast iron pipes. Cement pipes include concrete cement pipes and asbestos ce-
ment pipes. Plastic pipes include plasticised polyvinyl chloride (PVVC) pipes.

Steel Pipes. Steel pipes are comparatively expensive, but they are the strongest and
most durable of all water supply pipes. They can withstand high water pressure, come in
convenient (longer) lengths than most other pipes and thus incur lower installa-

tion/transportation costs. They can also be easily welded.
Galvanised Steel or Iron Pipes.Galvanised steel or iron is the traditional piping

material in the plumbing industry for the conveyance of water and wastewater. Alt-
hough still used throughout the world, its popularity is declining. The use of galvanised
steel or iron as a conveyer for drinking water is problematic where water flow is slow or
static for periods of time because it causes rust from internal corrosion. Galvanised steel
or iron piping may also give an unpalatable taste and smell to the water conveyed under
corrosive conditions.

Cast Iron Pipes.Cast iron pipes are quite stable and well suited for high water
pressure. However, cast iron pipes are heavy, which makes them unsuitable for inacces-
sible places due to transportation problems. In addition, due to their weight they gener-
ally come in short lengths increasing costs for layout and jointing.

Concrete Cement and Asbestos Cement Pipes.Concrete cement pipes are expen-
sive but non-corrosive by nature. Their advantage is that they are extremely strong and
durable. However, being bulky and heavy, they are harder and more costly to handle,
install and transport.
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Plasticised Polyvinyl Chloride (PVC) Pipes. PVC pipes are non-corrosive, ex-
tremely light and thus easy to handle and transport. Still, they are strong and come in
long lengths that lower installation/transportation costs (LEE n.y.). However, they are
prone to physical damage if exposed overground and become brittle when exposed to
ultraviolet light. In addition to the problems associated with the expansion and contrac-
tion of PVC, the material will soften and deform if exposed to temperatures over 65 °C.

EXERCISES

1. Answer the questions:

1. What is your field of science/research?

2. What is your particular area of research? What are you specializing in?

3. What are the latest achievements in this field of science?

4. What fundamental discoveries have been made in your field of science/ research?

5. Can you name some outstanding researchers in your field of science? What contribu-
tion have they made?

6. Do achievements in your branch of science/ research influence everyday life? In what
way?

7. What further developments can you predict in your field of science/ research?

Active vocabulary

- to do/to carry out/ to carry on/ to conduct research
- to contribute/ to make a contribution to

- to influence/ to affect

- to study/ to investigate/ to explore

- to put forward an idea

- to suggest an idea/ a theory/a hypothesis

- to advance/ to develop/ to modify a theory

- to predict/ to forecast/ to foresee

- to accumulate knowledge

- field of science/ research

- latest/recent achievements/developments/advances
- an outstanding/prominent/world-known scientists/researcher

2. Complete the following sentences. Speak about your field of science/ research.
1. I do/ carry out research in the field of...
2. It is the branch of science that studies. ..
3. Major developments include advances in ...
4. Remarkable advances have been made ...
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5. My current field of science/research is ...
6. It is difficult/ not difficult to foresee/predict ... .

Active vocabulary

- to deal with/ to consider the problem

- to be the subject of special/particular interest

- to be interested in

- to be of great/little/no interest/importance/significance/value/use
- to take up the problem

- to work on the problem

- a lot of/little/no literature is available on the problem

. Answer the questions:

. What is your research problem?

. What is the subject of your research?

. What is of special interest in the problem of your research?

. Why has the interest in this problem increased considerably in recent years?
. What concept is your research based on?

. Is there much literature available on your research problem?

. What are the main aspects of the problem that have been considered?
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Active vocabulary
- purpose/aim/objective/goal/target
- a method/a technique/ a procedure
- detection/identification/observation
- measurement/calculation/computation/approximation
- consideration/generalization/deduction/assumption
- modeling/simulation
- advantages/merits
- disadvantages/shortcomings/limitations
- accurate/precise
- accuracy/precision
- reliable/valid/conventional/effective/useful/valuable
- data/results/method
- to make an experiment/analysis
- to reveal/to find/to confirm/to prove evidence
- to study/to examine
- to collect data
- to create
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- to improve

- to work out/to develop/to design

- to verify/to check

- to approve/ to disapprove an assumption

- to use/to employ/to apply

- to allow/to permit/to provide

- to come into use

- results/findings/data/observations/evidence
- comprehensive/extensive

- detailed

- remarkable/encouraging/convincing

- preliminary

- sufficient/insufficient

- to collect/to get/to receive/to obtain data

- to treat the problem

- to succeed in/to make progress in/to be a success
- to fail in

- to be similar to/ to be the same as

- to coincide/ to be consistent with

- to agree with/to fit the assumption

- to support/in support of

- to conclude/to come to/to bring to a conclusion/to make conclusions

. Answer the questions:
. What is the subject of your current research?
. What is the purpose of your research?
. What method do you employ? Why?
. What are the advantages of the method used over other methods or technigques?
. What does the method consist in?
. Do you find the method reliable/precise? Why?
. How much time will it take you to complete your research successfully?
. Have you already obtained any research results?
. Has your research been successful?
10. Do your results coincide with those obtained by other researchers?
11. Are your results of theoretical or practical interest?
12. Do the data/results/observations/findings allow you to come to any definite conclu-
sion(s)?
13. What conclusions have you come to?
14. How long will it take you to finish your research?
15. Are you going to publish the results obtained?
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5. Complete the sentences with the words from the Active vocabulary section.
Speak about the purpose of your current research, the method used and the results
obtained.

[.Currently I ...

2. | make the experiments/analyses in order to ...

3. The purpose of my experiments/analyses is to ...

4. In our current research we ... the method of ....

5. The method/technique allows/permits ... to ....

6. The method/ technique makes it possible to ...

7. The method proves to be ...

8. At present a lot of work is being done to ...

9. The results we have ... so far cannot be used to ....

10. The evidence appears to ...

11. As a result of numerous experiments performed we’ve obtained sufficient data to ...
12. We have come to the conclusion that ... .
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TEPMHUHOJIOTMYECKHIA CJIOBAPH

A
absorptivity - abcopOronHas crrocoOHOCTb,
addition - mo6aBeHue, MPUBHECCHHE,
alum - amromuHwMiA,
algae - Bogopociu,
artificial membrane - memOpaHa 13 HCKYCCTBEHHOTO BOJIOKHA,
ammonia - a3or,
activated sludge - akTuBHBIH 11,
aeration tank - asporeHk,
anaerobic digestion - anaspoOHOe cOpakuBaHue
B
biochemical oxygen demand (BOD) - Guoxumuueckas moTpeOHOCTh B KHCIOPOJIE,
bar-screen - pemeTka,
biofilm - OuomeHka (TOHKHIA €TI0 MUKPOOPTaHU3MOB),
biosolids - TBepbIe BelecTBa OMOJOTHUECKOTO MTPOUCXOXKIICHHS.
C
conductivity - 3eKTpOpOBOTHOCTB,
chemical oxygen demand (COD) - xumudeckasi moTpeOHOCTh B KHCIIOPO/IC,
coagulation - xoarymnsius,
chloride - xnopun,
clarification - ocsernenue,
chemicals - pearenTsr,
conditioning - KOHIUIIMOHUPOBAHKE,
combined sewerage system - koMOMHHPOBAaHHAs KaHATU3alMOHHAS CHCTEMA,
cleanout - peBu3us (KaHATN3AUOHHOW CETH),
constructed wetlands - mone gunpTparym,
carbon dioxide - yriaekucblii ras,
composting - KOMIIOCTHPOBAHHE.
D
dissolved oxygen (DO) - pacTBOpeHHBII KHUCIIOPOI,
disinfection - o6e33apaxuBanue,
decomposition - pacniaj, pa3ioxeHue,
domestic wastewater - Xx03siiiCTBEHHO-OBITOBEIE CTOYHEIE BOJIEI,
disposal - ynanenue, ycrpaneHue.
E
evaporation - ucrnapenue,
effluent - BeImyck cTOYHBIX BOJ,
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endogenous respiration - sHI0reHHOE JAbIXaHHE.
=
feces - dbexanumu,
flocculation - xmonseo6pazoBanue,
floc - xmonbs,
flotation - ¢horarus,
flocculation tank\basin - kamepa x;onbeoOpa3oBaHue,
fluoridation - ¢ropupoBanue,
filter media - punbTpyroras 3arpyska,
fermented - BrI3bIBaTH OpOXKEeHUE, HEPMEHTUPOBATD,
flotation thickening - dbioTanoHHBIN HIOYTUIOTHUTE.
H
hydrogen - Bozopo,
hardness - TBep/ibIii MPOYHBIH,
high lift pumps - HacocHas cTaHIUs BTOPOTO MOAbEMA.
I
infiltration - mpocaunBanue,
influent - moctyruienne (IPUTOK).
G
ground water - rpyHTOBas Boja,
grit chamber - meckomnoBka,
gravity thickening - rpaBUTallMOHHBIA WIOYTIIIOTHUTEb.
L
lime - usBecrs,
low lift pumping station - HacocHast CTaHIKS TEPBOTO MOABEMA,
liquid - >xuaKOCTB,
lagooning - GroIoruYecKuit Mpy;I.
M
measurement - usmepenue,
mesh rotating screens - mexanudyeckoe 0apabaHHOE CHTO,
moving bed biological reactor - 6ropeakTop ¢ MOABMKHOM 3arpy3KOii,
mesophilic digestion - Mme3o¢unbpHOE cOpakuBaHue,
methane - metam.
N
nitrite - HUTPHUT,
nitrate - HuTpar.
O
OXYQen - KKCIOpO/I,
0zonation system - cuctemMa 030HUPOBAHHSI.
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P
pollution - 3arpsi3Henue,
particle - yactua,
precipitation - BeImazeHue B 0CaIoK,
purification methods - meToabI OUnCTKH,
primary treatment - nepBuYHas OYUCTKA,
pumping - nepekavyMBaHUE HACOCAMH,
pipe - Tpy0a,
pre-conditioning - mpeaBapUTEIbHOE KOHAUIIMOHUPOBAHNIE,
pre-chlorination - mpeaBapuTeIbHOE XJIOPUPOBAHKE.
Q
quality - xauecTBo.
R
runoff - moBepXHOCTHBIN CTOK,
reverse 0Smosis - 0OpaTHbI 0CMOC,
raw water - HeouHIIeHHAs BOJIA,
rapid mix chamber\tank - cmecurensb,
rapid gravity filter - ckopslii 6e3HaOpHBINA GUITBTD,
return activated sludge - perupKyJISIIUOHHBIA AKTUBHBIN K.
S
surface water - ToBepXHOCTHBIE BOIHI,
spectrophotometer substance - cyocraniumsi, suspended
settle - orcrauBars,
salt - comp,
sludge - ocanox,
sedimentation - ocaxaenue,
settling tank - orcroiinuk,
semi-permeable membrane - nonyHenponuiaemas MeMOpaHa,
separation - pasnenenue,
sedimentation basin\tank - orcroitnuk,
secondary treatment - BropuyHasi O4MCTKa BOJIBI,
storage - xpaHuiuuie,
solids - TBeppIc BelecTBa,
sewage - KaHaIH3aIws,
separate sewerage system - paszuenbHas CUCTEMA KaHAIU3ALUH.
T
turbidity - MmyTHOCTB,
total suspended solids (tss) - o01riee YnCIIO B3BEMICHHBIX BEIIECTB,
tertiary treatment - qoourcTka BOABI,
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thermophilic digestion - TepmoduibHOE cOpakuBaHue,
thermal depolymerization - TepMudeckas aemnonuMepu3aIus.
wW

well - konozern,

wastewater - cTouHbIN BOJIBI,

wastewater treatment - o4rcTKa CTOYHBIX BOJ.
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CTYJIEHTOB HAIIPABJIEHU IO OTOBKHU
20.04.02 TIPUPOJOOBYCTPOMCTBO 1 BOJIOIIOJIb3OBAHUE
(YPOBEHb MATUCTPATVYPHI)

Penaktop Ocurnosa E.H.

[Toanucano k nevatu 04.05.2018 r. ®opmar 60x84. 1/16.
bymara odcetnas. Yeiu. . 4,70. Tupax 25 sk3. U3n. Ne 5898.

N3narenbcTBO BpsiHCKOTO rOCY1apCTBEHHOTO arpapHOro YHUBEpCUTETA
243365, bpsiackast 06:1., Beironnuckuii paiion, c. Kokuno, bpauckuit T'AY



