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ПРЕДИСЛОВИЕ
Одной из ведущих тенденций в реформировании отечественного университетского образования является видение современного выпускника творческой личностью, способного самостоятельно осваивать интенсивно меняющееся социально-духовное поле культуры. Данная тенденция предполагает поиск такой модели профессиональной подготовки, в которой образовательный процесс обеспечивал бы сопряженность содержания обучения с организованной (контролируемой) самостоятельной работой студентов в развитии их индивидуальных способностей и учетом интересов профессионального самоопределения, самореализации. При таком подходе знания студентов не являются конечной целью, а служат лишь средством их дальнейшего развития.

Особое значение для формирования у студентов потребности в самостоятельном овладении знаниями, умениями и навыками самообразования имеет учебно-методический комплекс (УМК).
УМК в современных условиях вариативности, дифференцированности и стандартизации образования становится важным средством методического обеспечения учебного процесса в единстве целей, содержания, дидактических процессов и организационных форм. УМК является эффективным пособием для изучения студентами иностранного языка и проведения их самостоятельной работы, что обеспечивается модульным построением учебных курсов.
Данный учебно-методический комплекс (УМК), являясь одной из форм новых инновационных технологий, должен помочь студентам неязыковых специальностей вузов в обучении иностранным языкам.
ВВЕДЕНИЕ

В соответствии с новой Типовой программой по иностранным языкам  для высших учебных заведений неязыковых специальностей 2008г. курс «Английский язык» рассчитан на 152 часa практических занятий в течение двух семестров на первом курсе. 

В ходе этого курса вы должны овладеть навыками понимания прочитанного на английском языке и уметь высказываться и поддержать беседу по любой теме, изученной в рамках курса. Для овладения этими навыками вы должны усвоить около 500 лексических единиц технической терминологии.

Данный УМК построен на принципе блочно-модульного подхода, что предполагает тематическое членение материала, текущий контроль за качеством овладения материалом, акцентирование внимания на вопросах, вызывающих у студентов особые сложности, максимальную поддержку и помощь в процессе освоения материала.

Ядерной единицей учебно-методических комплекса выступает учебный модуль (УМ). Данный УМК состоит из нескольких учебных модулей (УМ), соответствующих основным разделам учебной программы. Логика выделения учебных модулей соответствует логике преподавания учебного курса. При этом учитываются временные затраты студента на проработку и усвоение раздела. 

Различные учебные модули (и сам УМК) могут компоноваться в новые УМК, в том числе поли- и междисциплинарные, или входить составными частями в другие УМК.

В структуру УМК помимо учебного плана, тестов и заданий для контроля, пяти приложений, списка рекомендованной литературы, включены четыре модуля, которые организованы по тематическому принципу. Тематика и характер учебных материалов, представленных в УМК, обеспечивают формирование у студентов профессионального словаря, а также навыков чтения и говорения в рамках профессиональной тематики. Каждый модуль состоит из 3-5 элементов, которые в свою очередь представляют самостоятельный комплекс. Каждый элемент имеет свою тематическую направленность и состоит из следующих блоков:

I. Vocabulary Work.

II. Reading Comprehension.

III. Comprehension and Word Study.

IV. Speaking Practice.

V. Writing Section.

Одной из целей проверки умений и навыков учащихся по чтению, наряду с проверкой понимания смыслового содержания, является проверка умения учащихся достичь такого понимания в период времени, приближенному к реальным речевым ситуациям, в которых носитель языка сталкивается с необходимостью извлечения смысловой информации из письменного текста на английском языке. Хочется надеется, что данное пособие может оказать значительную помощь в достижении этой цели, так как каждый модуль содержит тексты с заданиями на смысловое восприятие прочитанного текста. Кроме того, задания направлены на проверку не только понимания, но и умения правильно перевести английский текст. Лексические упражнения помогут студентам, так же как и другим пользователям, уточнить свои представления о семантико-синтаксической соотнесенности структур русского и английского языков.

Тексты для чтения, включенные в данное пособие, представляют собой богатый материал из английских и американских оригинальных источников по разным темам. Особенностью данного пособия является подход к чтению не только как  источнику информации, но и как способу совершенствования монологической речи в процессе чтения.

После текста приводятся вопросы, которые не требуют его пересказа, а вызывают собственное рассуждение. Благодаря этому к концу темы обучающиеся обсудят значительный ряд проблем, приобретая при этом устойчивые навыки общения на английском языке.

Лексические единицы выделяются как в тексте, так и в словарном списке и закрепляются в упражнениях. Эти слова и словосочетания предназначены для «активного словаря» обучающихся, то есть для того, чтобы ими пользоваться в речи. Упражнения имеют целью научить правильно употреблять отобранный словарь, приводимый в списке, и развить навыки устной и письменной речи. Ряд упражнений направлен на дальнейшую тренировку в употреблении отобранных языковых явлений (парафраз, перевод, составление собственных примеров и др.). 

Пособие завершают полезные, как для учебного процесса, так и для практической самостоятельной работы, приложения:

Appendix I: Active Vocabulary.

Appendix II: Definition Reference.

Appendix III: Rules of Translation. Linking Words and Phrases.

Appendix IV: Texts for Supplementary Reading.

Appendix V: Keys.

Формы контроля


Изучение всего курса завершается экзаменом, который включает в себя:

1. письменный перевод текста профессионально-ориентированного характера со словарем (1600 печатных знаков за академический час);
2. передачу содержания текста для общего ознакомления (1500 печатных знаков за 10 минут) на родном или иностранном языке;
3. монологическое сообщение по изученному материалу применительно к знакомым типовым ситуациям. Объем высказывания – до  15 фраз;
4. ситуативно-обусловленную беседу с преподавателем (8-10 реплик). Перечень тем, выносимых на экзамен для устного собеседования:
· About myself.
· Novopolotsk. Polotsk State University.
· Belarus. Great Britain.
· My future profession.
· Water supply.
· Water treatment and purification.
· Sewerage and sewage.

Кроме того, программа предусматривает текущий и промежуточный контроль в устной форме и в виде тестирования в зависимости от  требуемого уровня усвоения, а также семестровый зачет, который носит накопительный характер.






Нормы оценки
1. Оценка перевода
	Уровни
	Бал-лы
	Чтение

	 
	0
	Отсутствие перевода или отказ от него 

	I. Низкий (рецептивный) 
	1
	Перевод текста на уровне отдельных словосочетаний и предложений при проявлении усилий и мотивации 

	
	2
	Неполный перевод текста (менее 90 %). Допускаются грубые искажения в передаче содержания.             Отсутствует правильная передача характерных       особенностей стиля переводимого текста 

	П.
Удовлетворительный 
	3
	Неполный перевод (90 %). Допускаются грубые смысловые и терминологические искажения. Нарушается правильность передачи характерных 

	
	
	

	(рецептивно-репродуктивный) 
	
	особенностей стиля переводимого текста 

	
	4
	Полный перевод. Допускаются грубые терминологические искажения. Нарушается правильность передачи характерных особенностей стиля переводимого текста 

	Ш.
Средний (репродуктивно-продуктивный) 
	5
	Полный перевод. Допускаются незначительные искажения смысла и терминологии. Не нарушается правильность передачи стиля переводимого текста 

	
	6
	Полный перевод. Отсутствуют смысловые искажения. Допускаются незначительные терминологические искажения. Нарушается правильность передачи характерных особенностей стиля переводимого текста 

	IV.
Достаточный (продуктивный)
	7
	Полный перевод. Соблюдается точность передачи содержания. Отсутствуют терминологические искажения. Допускаются незначительные нарушения характерных особенностей стиля переводимого текста 

	
	8
	Полный перевод. Отсутствуют смысловые и терминологические искажения. В основном соблюдается правильная передача характерных особенностей стиля переводимого текста 

	V. Высокий (продуктивный, творческий) 
	9
	Полный перевод. Отсутствие смысловых и терминологических искажений. Правильная передача характерных особенностей стиля переводимого текста 

	
	10
	Полный перевод. Отсутствие смысловых и терминологических искажений. Творческий подход к передаче характерных особенностей стиля переводимого текста 


2. Оценка понимания при чтении
	Уровни
	Бал-лы
	Чтение

	
	0
	Отсутствие ответа или отказ от ответа 

	I.
Низкий (рецептивный) 
	1
	Понимание менее 30 % основных фактов и смысловых связей между ними 

	
	2
	Понимание 30 % основных фактов и смысловых связей между ними 

	репродуктивный) 
	
	

	
	4
	Понимание 50 % основных фактов текста и смысловых связей между ними 

	Ш. Средний (репродуктивно-продуктивный) 
	5
	Понимание большинства основных фактов текста, смысловых связей между ними и отдельных деталей текста 

	
	6
	Понимание всех основных фактов текста, смысловых связей между ними и 50 % деталей текста 

	IV. Достаточный (продуктивный) 
	7
	Понимание всех основных фактов текста, смысловых связей между ними и 70 % деталей текста 

	
	8
	Понимание всех основных фактов текста, смысловых связей между ними и 80 % деталей текста 

	V. Высокий    (продуктивный, творческий) 
	9
	Понимание всех основных фактов текста, смысловых связей между ними и 90 % деталей текста 

	
	10
	100-процентное понимание основных фактов текста, смысловых связей между ними и деталей текста 


3. Оценка письменных тестов
Шкала перевода в десятибалльную систему в соответствии с Приложением к постановлению Министерства образования Республики Беларусь от 1.04.2004г. №22:                   
	100 - 95 % правильных ответов 
	10 баллов 

	94,8 -90% правильных ответов 
	9 баллов 

	89,6 - 83 % правильных ответов 
	8 баллов 

	82,6 - 75 % правильных ответов 
	7 баллов 

	74,6 - 65 % правильных ответов 
	6 баллов 

	64,7 - 50 % правильных ответов 
	5 баллов 

	49,7 - 35 % правильных ответов 
	4 баллов 

	34,7 - 20 % правильных ответов 
	3 баллов 

	19,7 - 10 % правильных ответов 
	2 баллов 

	9,7 - 1,8 % правильных ответов 
	1 баллов 

	1,4 - 0 % правильных ответов 
	0 баллов 



Наименьшая положительная оценка - 4 балла - выставляется при правильном выполнении не менее 2/3 заданий. Отсутствие работы или отказ от выполнения соответствуют оценке 0 баллов.

Модуль 1

Water Supply
Цели:

	Вы должны знать
	Вы должны уметь

	1. Лексика:

-активный словарь по теме;

- основные определения водоснабжения;

- элементы системы подачи воды;

- основные этапы эволюции системы подачи воды;

- источники питьевой воды;

- основные составляющие системы подачи питьевой воды.
	1. читать и переводить тексты по теме, используя активный словарь.

2. Вести диалог и рассказывать о том, что такое водоснабжение; каковы основные элементы системы подачи воды; каковы источники питьевой воды; каковы составляющие системы подачи питьевой воды.


Entry Test

1.
The surface of the Earth is 70% … to an average depth of over 4 kilometers.


a) water

b) soil

c) sewage

2.
In the dry parts of Africa there is little… water.


a) running

b) surface

c) ground

3.
The presence of an oil film with a thickness of only one thousandth of a millimeter may reduce the rate at which … is transferred from air to water.


a) sun 

b) heat

c) oxygen

4.
Water is a vital resource because of its physical and chemical …


a) features

b) properties

c) characteristics

5.
Heat accumulation in the hydrosphere in summer time and heat withdrawal in winter time make milder the … of the Earth.


a) atmosphere

b) climate

c) weather

6.
… destructs rocks, dissolves inorganic compounds and carries them over great distances.


a) Gas

b) Energy

c) Water

7.
River water has some … for self-purification, but some pollutants are objectionable because they overload the self-purification processes of the river.


a) capacity

b) possibility

c) desire

8.
Most municipal water found in a city or community today has been treated …


a) properly

b) extensively

c) in a wrong way

9.
The water emerging from some … may have fallen as rain many decades, hundreds, thousands or even some millions of years ago.


a) surface water

b) reservoirs

c) deep ground water

10.
People began to build large scale water projects only in the … century.


a) 20th 

b) 11th

c) 17th
11.
Water taken from its natural sources contains … harmful elements.


a) a lot of

b) few

c) not many

12.
… and rock layers naturally filter the ground water to a high degree of clarity before it is pumped to the treatment plant.


a) treatment systems

b) chemicals

c) soil

13.
… doesn’t need screening before other purification steps.


a) groundwater

b) surface water

c) lake water

14.
Water from rivers may be stored in bankside reservoirs for periods between a few days and many … to allow natural biological purification to take place.


a) years

b) weeks

c) months

15.
Water service is …


a) the main pipe delivering water to a potable water system


b) a water dealing organization


c) water treatment

16.
Water used for any purpose … returned to the potable water supply.


a) should be 

b) shouldn’t be

c) could be

17.
Every day the world shortage of fresh water …


a) increases

b) decreases

c) changes

18.
The idea of using iceberg as a source of fresh water is…


a) new


b) impressive


c) not new
19.
All devices used to treat or convey … water must be protected against contamination.


a) potable

b) run-off

c) flood

20.
Natural water sources can wholly … the need for water in the town.


a) satisfy

b) supply

c) provide
Учебный элемент 1 (УЭ-1).
My Future Profession

I. Vocabulary Work.

1. To check or build up your vocabulary on the subject, look at the words listed on this page and memorize them.

	amenities (n)

to attract (v)
	- удобства

- привлекать

	branch (n)
	- отрасль

	cheap (adj)
	- дешевый

	to construct (v)
	- строить

	cost (n)
	- стоимость

	to cost (v)
	- стоить

	design (n)
	- проект

	environment (n)
	- окружающая среда

	excess (n)
	- избыток, излишек

	honourable (adj)
	- почетный

	indispensable (adj)
	- необходимый

	industry (n)
	- промышленность

	to maintain (v)
	- поддерживать

	maintenance (n)
	- поддержание, эксплуатация

	modern (adj)
	- современный

	natural (adj)
	- природный

	nature (n)
	- природа

	occupant (n)
	- жилец

	odour (n)
	- запах

	person (n)

pollution (n) 
	- человек

- загрязнение 

	protection (n)
	- защита

	purpose (n)

reservoir (n)
	- цель
- водоем, водохранилище

	sewerage (n)

treatment (n)
	- канализация

- обработка, очистка

	utilization (n)
	- употребление


2. Study the following word combinations.

	air-conditioning
	- кондиционирование воздуха

	to be aware of
	- знать

	to be busy with 
	- заниматься чем-либо

	to be concerned with
	- быть связанным с чем-либо

	boiler plant
	- котельная установка

	to carry away
	- уносить

	central heating

to deal with
	- центральное отопление

- иметь дело с чем-либо

	distribution piping

to do one’s best
	- система распределительных труб

- делать все возможное

	economics and planning of sanitary            work
	- экономика и планирование санитарно-технических работ

	gas supply
	- газоснабжение

	heat supply
	- теплоснабжение

	heating plant
	- теплоцентраль

	industrial heating
	- теплофикация

	modern convenience

pipe line

to protect environment against 

purification plant/treatment plant

running water
	- современное удобство

- трубопровод

- защищать окружающую среду от

- очистительная (обрабатывающая) установка

- водопровод

	research institution
	- научно-исследовательский институт

	safety work

sanitary engineer

sanitary engineering
	- охрана труда

- инженер-сантехник

- сан.техника

	the methods of cleaning industrial 

waste gas

water consumption per person
	- методы очистки промышленных и газовых выбросов

- потребление воды на человека

	waste product

water supply

water supply system
	- продукт отхода

- водоснабжение

- система водоснабжения


3. Choose the words with similar meanings (synonyms) from the two groups and arrange them in pairs:

a) hard, advantage, warm, to erect, cheap, pollution, to provide, utilization, excess, occupant, protection, different, aim, necessary

b) contamination, benefit, rigid, to construct, to supply, heated, usage, inhabitant, required, inexpensive, abnormal amount, various, defense, purpose

4. Match these words with the definitions below:

to protect, to convey, to design, reservoir, community, indispensable, advantage, utilization

· to work out the structure or form of something

· people living in one locality

· to defend from trouble, harm, attack, etc.

· benefit of profit

· a natural or artificial lake or large tank used for collecting and storing water

· absolutely necessary, essential, not to be disregarded or escaped

· to take, carry or transport from one place to another

· to make practical or worthwhile use of

5. In each line choose the word which is opposite to the meaning of the first word:

	1. domestic
	a) foreign
	b) useful
	c) hard
	d) necessary

	2. various
	a) the same
	b) different
	c) other
	d) cheap

	3. modern
	a) up-to-date
	b)contemporary
	c) out-of-date
	d) various

	4. to erect
	a) to form
	b) to construct
	c) to build
	d) to destroy

	5. to protect
	a) to save
	b)to contaminate
	c) to use
	d) to convey

	6. excess
	a) abundance
	b) shortage
	c) advantage
	d)contamination

	7. cheap
	a) expensive
	b) costless
	c) necessary
	d) rich

	8. natural
	a) artificial
	b) safe
	c) ordinary
	d) expected

	9. to convey
	a) to provide
	b)to contaminate
	c) to erect
	d) to remove


6. a) Read the words and find their Russian equivalents in the right column:

	1. fuel (n)
	a) топливо

	2. to  burn (v)
	b) отдаленный

	3. steam (n)
	c) порядок

	4. to distribute (v)
	d) скрывать

	5. adjacent (adj)
	e) гореть

	6. to be used to (v)
	f) привыкать

	7. to introduce (v)
	g) пар

	8. to conceal (v)
	h) вводить

	9. order (n)
	i) распределять


b) Now fill in the gaps in the text with the derivatives of the words from the first column:

Homes in most cities are heated by a modern system of central heating. It used to be the system where the 1) _____ is 2) _____ in one place which is usually a specially designed room and from which 3) _____ , hot water or warm air is 4) _________ to 5) ______ and remote spaces to be heated. Now we 6) _____ panel heating which is a method of 7) _____ heat to rooms in which heating elements are 8) _______ in the floor, walls or ceiling. The main advantage of a panel heating system is comfort.

Having our dwellings so warm and comfortable we mustn’t forget about a great army of sanitary workers and engineers by whom our homes are maintained and serviced. It is their duty to see that heating systems are kept in good 9) _____ before winter comes.

II. Reading Comprehension.

1. Read and translate the following text. Use a dictionary if necessary.

An Honourable Profession of a Sanitary Engineer

Our future speciality is sanitary engineering. Nowadays this speciality includes many fields. Sanitary engineers are busy with designing and constructing water supply systems for domestic and industrial purposes, they help to erect various purification and treatment plants, big and small sewerage systems all over our country. They also deal with the maintenance of reservoirs for storing water, distribution reservoirs and all kinds of conveying systems. Besides they remove impurities from water and make it suitable for use.

Some special fields of sanitary engineering include the maintenance of all kinds of heating systems, ventilation, gas supply and air-conditioning.

Moreover, specialists of all branches of sanitary engineering do their best to protect environment against various forms and types of pollution. That's why in all parts of our country one can find specialists in sanitary engineering. All of them have a common aim - to provide people with all modern conveniences, such as hot and cold water, gas, central heating, good sewerage, etc. Thanks to sanitary engineers we have flats with all modern conveniences. We may enjoy wholesome and palatable water, breathe healthy air, bathe in deep and pure rivers and lakes. They really bring warmth and comfort to our dwellings.

All branches of sanitary engineering are equally important to our life. But now I'd like to say some words about specialists in water supply and sewerage.

It is a well-known fact that water is more essential to a man's life than food, and there is no life without water. People say, that if there is no centralized water supply, a man can do with about 25 litres of water a day. But in the modern community water consumption per person is much higher.

In some cities about 500 litres of water is spent daily per one inhabitant. Besides, tremendous quantities of water are spent daily by numerous industrial enterprises. And the water demand of industry is going to grow with every passing year. Hence the need in specialists able to satisfy the growing needs in water both for domestic and industrial purposes.

Sewerage is also an important branch of industry. The waste products that result from domestic and industrial activities of a man should be removed promptly. A good sewerage system is one of the main factors of a good public health in a community. It helps to protect people against numerous diseases because it protects environment against various products of mechanical, chemical and biological pollution. It seems right to say that specialists in water supply and sewerage make our life truly possible in a contemporary civilized community. And this is the reason why the profession of a sanitary engineer attracts many young people nowadays.

It is an honourable and important profession. But it is very difficult. To be a good specialist in sanitary engineering we must study hard.

First of all we must know mathematics as well аs some other general sciences, such as physics, descriptive geometry, strength of materials, foreign languages, geodesy. Besides we must get a great deal of training in our profession. Те must know the processes of water treatment and purification perfectly well. We must be able to change a process, if necessary, to modify the requirements to sanitary equipment so as to make its quality better. That's why all the students of sanitary engineering faculties attend lectures and have practical hours on such subjects as organization of sanitary erection work, foundations, safety work, economics and planning of sanitary work, chemistry of water and microbiology, hydrology, methods of water treatment, sanitary equipment, sewerage, water supply, computers and their usage in calculating sanitary engineering systems, etc.

Besides, our students may get good knowledge of philosophy, political economy and other ideological subjects.

So our students have all the opportunities to become highly educated specialists with a thorough knowledge of sanitary engineering. And they do their best to become good sanitary engineers.

2. Answer the following comprehension questions. Try to mention as many facts, actions and features as possible.

1
What does the text read about? Does it read about the profession of a sanitary engineer?

2.
Is sanitary engineering an honourable profession?

3.
Does the profession of sanitary engineering include any fields? What are they?

4.
Are sanitary engineers busy with designing water supply systems?

5.
Do they erect various purification and treatment plants?

6.
Do they build big and small sewerage systems?

7.
Do they deal with the maintenance of water reservoirs? With all kinds of conveying systems? With pipe lines and distribution piping?

8.
Do sanitary engineers remove impurities from water?

9.
Do they deal with the maintenance of all kinds of heating systems?

10.
Аге they busy with gas supply?

11.
Do sanitary engineers do their best to protect environment?

12.
So, what are sanitary engineers busy with?

13.
And do they provide people with all modern conveniences?

14.
Do they bring warmth and comfort into our dwellings?

15.
Do they provide us with wholesome and palatable water?

16.
Do they bring running water into our dwellings? (gas? central heating?)

17.
So, what modern conveniences do sanitary engineers provide us with?

18.
Are all the branches of sanitary engineering important?

19.
Is there any life without water?

When you have answered the questions, find a partner in your group. Compare your answers and swap the information.
3. Put the words in the right order to form a question and answer the questions.

1.
much / how / for / a / man / water / centralized / is / a / day / there / is / no / supply / necessary / water/ if?

2.
water / how /much / is / daily / spent / if / is / there / a / water centralized supply?

3.
water / are / of / demands / industry / now / growing?

4.
a / good / is / supply / water / essential / system / to / a / life / man's?

5.
it / important / is / to / а / in / a / contemporary / man / community?

6.
subjects / must / engineer / what / one / study / to / a / good/ become / sanitary?

III. Comprehension and Word Study.

1. Find in the text and read out the sentences which have the synonymous meaning with the following statements.

1.
There are many branches in the speciality of sanitary engineering today.

2.
All specialists in sanitary engineering do everything they can to save environment from all types of contamination.

3.
A11 specialists in sanitary engineering have one and the same purpose - to bring all up-to-date conveniences to the people.

4.
We use healthy and tasty water, breathe clean air, bathe in deep and clean water. 
5.
A11 people know that water is more important to our life than food.

6.
In the absence of centralized water supply about 25 litres of water a day are quite enough for a man.

7.
The contemporary water supply per one inhabitant is much higher.

8.
Huge amounts of water are used by many plants every day.

9.
The need in water for industry will become greater from year to year.

10.
Sewerage is an essential industry too.

11.
The impurities that come out from household and industry must be taken off quickly.

12.
It helps people to avoid many illnesses.

13.
It seems quite possible to say that specialists in sanitary engineering really make our life possible in a modern civilized society.

14.
The profession of sanitary engineering is very hard.

15.
So our students have everything to become well trained specialists with a great deal of knowledge of sanitary engineering.

2. Agree or disagree with the following statements using the expressions “It seems right to say”, “It doesn’t seem right to say”.

Model A.
- Sanitary engineering is a difficult speciality.



- Yes, it seems right to say that sanitary engineering is a difficult speciality but it's honourable.

Model B.
- 25 litres of water a day are quite enough for a man in a contemporary civilized community.



- No, it doesn't seem right to say that 25 litres of water are enough for a man in a contemporary civilized community. 25 litres are enough if there is no centralized supply. But in the modern community water consumption is much higher.

1.
Sanitary engineers are busy with water supply and with the maintenance of sewerage system.

2.
It’s better to take water directly from rivers and lakes. So we can do without sanitary engineers very well now. 

3.
Sanitary engineering is a good speciality because it is not quite difficult to get. 
4.
Nowadays sanitary engineers must know how to remove all kinds of impurities from water.

5.
Protection of the environment is one of the greatest tasks of sanitary engineers but not only of them.

6.
Water supply and water purification have been combined now into an inseparable process.

7.
Sanitary engineers really bring warmth and comfort into our dwellings.

8.
Chemistry of water and methods of water treatment are most important subjects for future sanitary engineers.

3. In this exercise you must choose the word which best completes each sentence. Indicate the letter A, B, C or D against the number of each item 1-10 for the word or phrase you choose.

An Honourable Profession of a Sanitary Engineer

I’m a student of Polotsk State University. I study at the sanitary-engineering 1) _____ . After graduating from the University, the graduates of this faculty will work as sanitary engineers in 2) _____ parts of our country.

The 3) _____ of a sanitary engineer is very 4) _____ and important nowadays. Sanitary engineers are busy with designing and constructing the heating and ventilating systems, air-conditioning, industrial heating and gasification of modern 5) _____ . They also deal with the 6) _____ of heating systems, ventilation, gas supply at the plants. Specialists of all 7) _____ of sanitary engineering do their best to 8) _____ the environment against various forms and types of 9) _____ . They design and construct water supply systems for 10) _____ and industrial purposes, erect various purification and treatment plants.

	1.a) speciality
	b) faculty
	c) institute
	d) school

	2. a) various
	b) much
	c) any
	d) remote

	3. a) faculty
	b) work
	c) profession
	d) job

	4. a) honourable
	b) easy
	c) minor
	d) simple

	5. a) huts
	b) dwellings
	c) shops
	d) garages

	6. a) maintenance
	b) construction
	c) designing
	d) saving

	7. a) parts
	b) regions
	c) branches
	d) professions

	8. a) contaminate
	b) use
	c) erect
	d) protect

	9. a) usage
	b) work
	c) construction
	d) pollution

	10. a) foreign
	b) domestic
	c) home
	d) inner


4. Fill in the gaps with a suitable derivative from the word given in brackets.

Specialists must be well aware of the (1. important) of such processes as heat and gas supply, ventilation, air-conditioning. Nowadays we can hardly imagine a modern house without (2. heat) and ventilation. These two branches are very closely (3. to connect) as they are both concerned with providing a required atmospheric environment. The purpose of heat supply is to produce a (4. desire) temperature for maintaining comfort and health of the occupants. The most (5. wide) used system of heating is central heating. The advantage of central heating is that it keeps homes well heated at a cheap cost. The main function of ventilation is to carry away excess heat and odours.

Gas supply is (6. other) indispensable part of modern amenities. It has come to be very widely used. The main (7. to utilize) of natural gas is as a clean, (8. convenience) and (9. economy) source of heat. In homes it is used for cooking, water heating as well as for space heating. As to the air-conditioning it is the treatment of the air in the buildings so as to make it more (10. comfort) for the occupants.

5. Translate the Russian words given in brackets:

1.
It is the (инженер-сантехник) who makes our houses so comfortable.

2.
Engineers bring warmth and comfort to our (дома).

3.
Many specialists work in research institutions in such fields as environment protection of working conditions in (промышленных предприятиях).

4.
All branches of (сан.техники) are equally important.

5.
Modern water supply system includes purification or (обрабатывающие установки).

6.
Sanitary engineers deal with water supply and (канализацией).

7.
(Потребление воды) per person is high in a modern community.

8.
(Безопасная для здоровья) water is essential for human life.

9.
(Чистая вода) is essential for health.

10.
Sanitary engineers (удаляют) impurities from water.

6. Point out connections and transfers from one paragraph or thought to another. Further on use them while retelling.

7. What single word explains the central idea of each passage? Study each paragraph again. Find the topic sentence, then list he details that support it.

IV. Speaking Practice.

1. Give details to expand an idea into a paragraph.

1.
Sanitary engineers are busy with designing and constructing water supply systems.

2.
Sanitary engineers bring warmth and comfort to our dwellings.

3.
Water is more essential to a man’s life than food.

4.
Gas supply is an indispensable part of modern amenities.

5.
Sewerage is also an important branch of industry.

6.
To become a good specialist one must study hard.

2. Make a close-to-the-text retelling of the contents.

3.  Give Russian interpretation to the following English text.
Engineering as a Profession

Engineering is often compared to medicine and law in discussions of professional status. It would appear to qualify according to the dictionary meaning of the word. Engineering require specialized knowledge and intensive preparation with continued study after leaving the university. The profession has a strong organizational structure, requires high standards, and operates in the public service. These attributes are commonly associated with the word professional as it is used here. This is a rather restricted interpretation and it differs from its use in describing, say, a professional actor or sportsman who is paid for his efforts, as opposed to an amateur who performs for enjoyment. It is also sometimes used in reference to level of experience so that one speaks of a professional job house painting or plumbing. Another use refers to a continued effort over an extended period of time so that one hears reference to a “professional student” as one who spends many years at a university.

Most important is the fact that engineers see themselves as professionals. They have to be technically competent and operate with responsibility in conformity with accepted notions of professionalism.

The type of responsibility is rather different from a doctor. The doctor’s responsibility is clearly recognizable because of directness of a doctor’s relationship. For the engineer, the result of his labors – be it a bridge, air-conditioning unit, automobile or computer – is interposed between himself and the user. However, since people’s lives are often at stake if an error is made, a high level of competence is essential.

Engineering is somewhat tainted in the public eye. It is recognized that technology, or its misapplication, is responsible for the various pollution threats and also for devastating weapons of war, and the public assumes that it is the engineers who have brought us to this pass. It should be realized that technology, too operates according to demands, and just as the demand for goods, and comfort has led to environmental damage, so technology can also correct this. In one sense engineers with their machines are the tools of society, and it is society that ultimately determines how they are to be used.

The usual structure of engineering curricula includes four main components. First come the basic sciences of physics, chemistry and mathematics. Then a block of humanities courses is required. The engineering courses fall in the general areas of mechanics of solids, properties of materials, mechanics of fluids, thermodynamics, electrical science, transfer and rate processes and systems. Finally come the design courses which put it all together. It is this design discipline which exemplifies engineering in action, for it illustrates how engineers solve practical problems by applying their scientific knowledge and skills in the interactive decision-making process. This is how engineers adapt science to human needs.

4. Translate the summary of the text into English.

Текст называется «Инженерия как профессия». В статье говорится о том, что инженерно-строительное искусство как профессия основывается на специализированных знаниях. Согласно автору, данная профессия требует высокой квалифицированной подготовки специалистов и обладает точными техническими свойствами. Отмечается, что после окончания университета специалисту, чтобы стать настоящим профессионалом, необходим опыт на производстве. Не менее важным фактором является то, чтобы он сам мог ощутить себя профессионалом. Для инженера огромную роль играют результаты его деятельности: изготовление оборудования, компьютеров, автомобилей, что и является связующим звеном специалиста с потребителем. Но производство необходимых товаров современности ведет к загрязнению окружающей среды. Не нужно забывать, что производство военного оборудования и различного оружия – это тоже результат деятельности инженеров. Инженерная технология базируется на основных принципах, а именно: на точных науках, на гуманитарном цикле, на механической отрасли. В заключении подчеркивается, что самым важным принципом является тот, который соединяет все принципы вместе и позволяет направить все умения инженера в нужное русло.

Учебный элемент 2 (УЭ-2).
Water Supply

I. Vocabulary Work. 

1. To check or build up your active vocabulary on this subject, look at the words and word combinations listed on this page.
amount (n)




- количество
body of water




- водный массив
consumption (n)



- потребление
to contain (v)




- содержать, сдерживать
contamination (n)



- загрязнение (заражение)

to convert (v) (into)



- превращать
cycle (n)




- цикл
to demand (v)




- требовать
disastrous (adj)




- катастрофический
domestic (adj)




- домашний, внутренний
to elaborate (v)




- разрабатывать, уточнять
to evaporate (v)




- испарять(-ся)

evident (adj)




- очевидный
to foul (v)




- загрязнять(-ся)

impervious (adj) (to sth)



- непроницаемый
inland lakes




- материковые озёра
maintenance (n)




- поддержка, содержание, 







   обслуживание

moisture (n)




- влага
natural water sources



- естественные источники воды

palatable (adj)




- вкусный, приятный

pollution (n)




- загрязнение

to provide (v) (with sth)



- снабжать, предоставлять

purity (n)




- беспримесность

rainfall (n)




- количество осадков

sanitary (adj)




- санитарный, гигиенический
satisfactory (adj)



- удовлетворительный
to saturate (v)




- насыщать
sewage disposal system



- система удаления сточных 






    вод
stratum (n)




- слой, пласт
sufficient (adj)




- достаточный
to surround (v)




- окружать
through the medium



- при помощи, посредством

to undergo (v) (underwent, undergone)

- подвергать(-ся)

undersoil (n)




- подпочва
2. Remember the words in Russian which have similar roots with the words below:

cycle, atmosphere, vary, proportion, phenomenon, reservoir, depression, classify, gravel, sanitary, domestic, standard, modern, location, protection, mineral, resources, flora, community.

3. Form nouns from the listed verbs by adding the suffixes “-tion”, “-ion”. Translate them. Use a dictionary if necessary.

to locate, to distribute, to saturate, to classify, to connect, to complete, to pollute, to situate, to consume, to populate, to contaminate, to create.

4. Match these words with the definitions below:

to supply, treatment, water, satisfactory, maintenance, to purify.

1 – adequate or suitable, acceptable;

2 – the correction or prevention of faults, the replacement of parts;

3 – to furnish with something that is required; to provide;

4 – to free something of extraneous, contaminating matter;

5 – the manner of handling or dealing with a person or thing;

6 – a clear colourless tasteless odourless liquid that is essential for plant and animal life and constitutes;

5. Match each item in column A with the most closely related item in column B.

	A. 1. to build
	B. 1. water

	     2. centralized
	     2. water supply

	     3. efficiency of
	     3. stint

	     4. complex
	     4. engineering system

	     5. fresh
	     5. dearth

	     6. pure
	     6. water supply system

	     7. to spend
	     7. shortage

	     8. to deliver
	     8. consumption

	     9. to destroy
	

	     10. the volume of
	


6. What are the opposites?

To clean, in limited quantity, disastrous, latent, external, containing some admixtures.

7. Match the adjectives on the left with the nouns on the right.

	1. natural 
	1. importance

	2. inland 
	2. standard

	3. disastrous 
	3. sources

	4. palatable 
	4. quantity

	5. unlimited 
	5. results

	6. high 
	6. task

	7. prime 
	7. water

	8. satisfactory 
	8. lakes

	9. sanitary
	9. purposes

	10. engineering
	10. supply


(8. For each of the words on the list, find a suitable context. Describe the situation.

water supply, water treatment, natural water sources, consumption, pollution, disastrous results, sufficient supply, evident.

9. Translate the following sentences into Russian.

- A man needs great amount of water for the satisfaction of all his requirements.

- The amount of water required by a community varies with the population.

- Water consumption is the total amount of water which is necessary for the satisfaction of all requirements of a community or an industrial enterprise.

- The rate of the specific water consumption changes with the growth of cultural level of the population.

- The demands of the population and national economy in water are satisfied by the combination of the engineering measures.

- Combination of engineering measures is called water supply.

- Special installations intake, purify, preserve and deliver water to the consumers.

- A man consumes a very small amount of water per day as a beverage.

- The water consumed by a man in other ways is used in laundries, bathes, kitchens, industrial plants and other places.

- Protection against fire is one of the important functions of a waterworks system.

II. Reading Comprehension.

1. First skim the following text. You will probably come across a number of words you don’t know. Don’t stop to look up these words, but try to understand the main points of the text. Then read it again very carefully. Try to grasp both the central idea and the details. Use a dictionary if necessary.

Water Supply

Water is an important part of nature which surrounds us and of those natural conditions we are changing constantly and ever more intensively: the flora, the soil, the mountains, mineral resources, the deserts, the marshes, the steppes and the taiga.

Water passes through a very interesting natural cycle. The atmosphere which surrounds the earth's surface contains water which varies in amount in direct proportion to the temperature of its gases. Water is also evaporated into atmosphere. Atmosphere which has become saturated with water precipitates its moisture when the temperature lowers. This phenomenon is termed rainfall. The moisture falls to the earth and finds its way into a number of reservoirs provided by nature.

Vast depressions in the earth are filled with water through the medium of natural water sources such as rivers, lakes, etc. over the earth's surface. These bodies of water are classified as inland lakes and are excellent sources of water.

Sometimes the rainfall finds its way into the soil and forms water bodies at various levels because of the impervious nature of the under soil. Often a water body deep in the soil consists of a sand or gravel stratum which connects or empties into the basin of an inland lake and provides a splendid source of water supply through the medium of a drilled well.

Man uses water for domestic and sanitary purposes and returns it to the source through sewage disposal system. Industry likewise replaces water diverted to its use. Hence the cycle is completed but it is of prime importance that the supply be protected against pollution, for if it fouls no one can predict how disastrous may be the results.

An adequate supply of pure, wholesome and palatable water is essential to the maintenance of high standards of health and to provide the convenience modem society demands. In some localities water is available in unlimited quantities and converting it to use is not a difficult problem. This is especially true of towns situated on large inland lakes or rivers. On the other hand there are cities where geographical location requires elaborate systems of water supply, and to provide the satisfactory supply of water in these localities becomes a large engineering task.

The importance of a sufficient supply of water for domestic and industrial purpose has long been a deciding factor in the location of cities. The earliest settlers realized this need and took advantage of natural water sources by establishing colonies in close proximity to them.

Water may be taken from any sources of water for human consumption after it has undergone a preliminary treatment to assure its purity. As man's communities grew in population, the demand for water increased and the need for protection of the source of water supply against the possibility of contamination became evident. Progress and civilization have called for elaboration of various systems and methods of water treatment.

2. Answer the following comprehension questions. Try to mention as many facts, actions and features as possible.

1.
What cycle does water pass through?

2.
What does the term “rainfall” mean?

3.
What can provide a source of water supply through the medium of a drilled well?

4.
For which purposes does man use water?

5.
Why is an adequate supply of pure water important?

6.
How is it possible to take advantage of natural water sources which are in close proximity to settlements?

7.
What can assure the purity of water?

8.
Why does the protection of water sources become evident?

When you have answered the questions, find a partner in your group. Compare your answers and swap the information.
III. Comprehension and Word Study.

1. Name the sentence which best reveals the main idea of the text.

1.
On the earth water can be obtained from different natural sources.

2.
At present the problems of water supply and treatment are the most essential for mankind.

3.
Water taken from natural sources such as rivers and lakes often requires aeration.

2. Arranging jumbled sentences. Read the nine jumbled sentences and put them in the right order. The order should be the same as in the text “Water Supply”.

1.
An adequate supply of water is one of the main requirements for maintaining high standards of health. 

2.
Vast depressions in the earth filled with water and known as inland lakes are excellent sources of water. 

3.
The rivers and lakes contain a great amount of chemical and biological pollution. 

4.
Nowadays the problem of water treatment has become very urgent. 

5.
On the earth water passes through a very interesting physical cycle. 

6.
Water bodies deep in the soil are excellent sources of water. 

7.
Man after using water returns it to the source by means of sewerage systems; thus the cycle is completed. 

8.
Water is an important part of nature. 

9.
Man's earliest settlements were always close to natural water sources.

3. Choose one of the variants (a, b, c, d) to complete the sentences according to the text.

1.  An adequate supply of pure wholesome and palatable water...

a) ...is especially true of towns situated on large inland lakes or rivers, 

b) ...is essential for the maintenance of high standards of health, 

c) ...may be taken from any source of water, 

d) ...should be protected from contamination by filtration.

2.  There are cities whose geographical location...

a) ...makes water pass through a very interesting cycle of treatment, 

b) ...requires elaborate systems of water supply.

c)   ...makes the problem of water supply very   difficult.

d)  ...calls for modern systems of water treatment.

3.  The earliest settlers took advantage of natural water sources by...

a) ...building water power stations on them, 

b) ...establishing their colonies near them, 

c) ...providing sufficient water supply for their needs, 

d) ...using water without much preliminary treatment.

4.  Due to man's vast activities at the present time... 

a) ...various systems and methods of water treatment are required, 

b) ...water must be obtained in unlimited quantities, 

c) ...many inland lakes cannot be used as sources of water supply, 

d) ...splendid sources of water supply are drilled wells.

4. Split the text “Water Supply” into parts and think up appropriate titles for each paragraph.

5. Make a summary of the text.

6. Translate the sentences below paying attention to the words in bold type.

1.
This is especially true of towns situated on large inland rivers and lakes. 

2.
The earlier colonies were usually situated near natural water sources. 

3.
An adequate supply of water is essential to satisfy modern society demands. 

4.
To maintain high standards of health modern society demands an adequate supply of water. 

5.
Natural water sources can wholly supply the need for water in this town. 

6.
The term "well" may not mean a dug or sunk well but a service pool adopted as a communal or regular water supply. 

7.
This kind of water distribution system cannot be adopted in this locality. 

8.
The possibility of contamination became evident for the community grew in population and the demand for water increased.  

9.
Industry replaces water diverted to its use. 

10.
The attention was diverted from this problem.

7. Give an extended objection (2 – 3 sentences) to each of the sentences below.

1.
Inland lakes are bodies of water formed by the evapora​tion of water.

2.
Water is available in unlimited quantities in all parts of the earth.

8. Listen to the beginning of the following dialogue and proceed on your own using the key words as props: water treatment plants, water supply system, sewage.

A:
What is water supply?

B:
Water supply is the combination of engineering measures for the satisfaction of the demand of the population and national economy in water.

A:
What does the water works system include?

B:
The water works system includes the whole combination of engineering works.

A:
For what purposes is this combination of engineering works intended?

B:
This combination of engineering works is intended for intaking, raising, purification and preserving water.

A:
And is it intended for delivering water to the consumers?

B:
Yes, it is. It is also intended for delivering water to the consumers.

A:
What does the combination of engineering works consist of?

B:
The combination of engineering works consists  of water  intakes, pumping stations, water purification plants and other installations for the treatment of water.

IV. Speaking Practice.

1. Discuss with your partner the text “Water Supply”.

2. Make a close-to-the-text retelling of the contents.

3. Here are two dialogues but they are jumbled. Sort them out.

1.
For what purposes does a man use water?

2.
What amount of water does a man consume as a beverage? 
3.
Yes, it does. The rate of water consumption changes with the season, the month, the day and the hour. The seasons of the greatest consumptions are summer and winter.

4.
Water consumption is the total amount of water which is necessary for the satisfaction of all requirements of a community, an industrial enterprise or any other activity.

5.
A man consumes as a beverage a very small amount of water per day.
6.
And does the rate of water consumption depend on any other reasons? 

7.
A man uses water for different purposes.  These purposes can be classified as domestic, industrial and commercial, public, fire and waste. 

8.
The rate of water consumption depends on the cultural level and the standard of living of the population.

9.
What does the rate of water consumption depend on? 
10.
And does he consume water in any other ways?

11.
Yes, he does. The water consumed by him in other ways is used in the laundry, the bath, the kitchen, the industrial plant and other places.
12.
What is water consumption? 

4. Give English interpretation of the following Russian sentences.  

1.
В своей жизни человек использует большое количество воды.

2.
Водоснабжением называется совокупность инженерных мероприятий по удовлетворению нужд населения и народного хозяйства в воде.

3.
Водопровод — это комплекс инженерных сооружений, который включает в себя: здания, оборудование и трубопроводы.

4.
Водозаборные сооружения и насосные станции предназначены для забора и подъема воды.

5.
Водоочистные установки и резервуары чистой воды предназначены для очистки и хранения воды.

6.
Водопроводы и трубопроводы предназначены для доставки воды потребителям.

V. Writing Section.

1. Translate the text using a dictionary. Answer the following question while reading the text or spot appropriate answer for it: What are the constituents of a water supply system?

Elements of А Water Supply System

A water-supply system consists essentially of the following parts: a source of supply, which may be a lake, stream, spring, or well; a reservoir for storing water for use during periods when demand is greater than the daily flow of water; conveying the water from the source of supply to the community is accomplished by means of a pipe line or a conduit; removing impurities from the water to make it suitable for use requires a treatment plant; and a distribution system of pipes is used for delivering the water throughout the various streets of the community.

Some systems are simpler and consist only of a source of supply, a main pipe line, and a small amount of distribution piping; others are more complicated and include, in addition to the elements previously listed, distribution reservoirs, pumping plants, and other accessories.

Water Mains. Water mains are those pipes which distribute the water from the reservoir. They vary in size from huge conduits of many feet diameter to fractions of an inch.

Stop Tap. Immediately inside the house, or any building, a consumer’s stop tap should be fitted, so that all cold-water pipes in the building are under quick and easy control. This cap must be of the screw-down type as must every other hand-operated tap on town’s water.

City water supply

City water supply consists of intake and purification installations, pumping stations, water mains and underground distribution pipe lines and fresh water tanks.
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1 –a river;2 – an intake installation;3 – a water intake well; 4 – pumps of the first raising;5 – purification installations;6 – fresh water tank; 7 – pumps of the second raising;8 – water tower;9 –  city pipeline system; 10 – intake pipe- lines; 11 -  delivery pipe-lines;12 -  distribution system of pipe-lines.

By means of the intake installation 2 water from a lake or a river 1 flows into the water intake well 3 under natural pressure. From the water intake well 3 this water is delivered to purification installations 5 by the pumps of the first raising 4.

In these purification installations this water is subjected to settling and filtration. In some special cases this water is purified chemically.

The purified water flows into the fresh water tank 6. Then the purified water is delivered to the water tower 8 by means of the pumps of the second raising 7. After that this water is delivered to the city pipe line system 9. From the city pipe line the purified water flows through the distribution system of pipe lines 12 into the water supply lines of buildings and flats.
The pipe lines 10 leading to the pumps are called the intake pipe lines and the pipe lines 11 after the pumps are called the delivery pipe lines.
Words to the Text.
city water supply - городской водопровод
intake installation -  водозаборное устройство
water intake well -  сборный колодец
pumps of the first raising  - насосы первого подъема
purify -  очищать
purification installation -  очистное coopужение
fresh water tank -  резервуар чистой воды
water tower -  водонапорная башня
city pipe line system -  городская сеть водопроводов
distribution system of pipe lines -  распределительная сеть трубопроводов
intake pipe -  всасывающий трубопровод

line delivery pipe line -  подающий трубопровод
2. Answer the following comprehension questions.

1.
What does the city water supply consist of?
2.
What water flows into the water intake well?
3.
What pumps are used to deliver water from the water intake well to the water purification installations?
4.
To what treatment is this water subjected in the purification installations?
5.
Where does the purified water flow?
6.
What are the intake pipe lines?
7.
What are the delivery pipe lines?

3. Translate the following sentences into English. Try to use your active vocabulary and work from memory.

1. Городской водопровод служит для обеспечения потребностей населения в воде.
2. Водозаборные устройства, очистные сооружения, резервуары чистой воды и водонапорные башни являются частями городского водопровода.
3. В его состав входят также городская сеть водопроводов, распределительная сеть трубопроводов, всасывающие и подающие трубопроводы.
4. Из сборного колодца вода подается на очистные сооружения посредством насосов первого подъема.
5. В очистных сооружениях вода подвергается отстаиванию, фильтрации и химической обработке.
6. Резервуары чистой воды применяются для хранения запасов чистой воды.
7. Насосы второго подъема подают очищенную воду из резервуаров чистой воды в водонапорную башню, а затем в городскую сеть трубопроводов.
8. Прежде чем попасть во внутренние водопроводы зданий вода из городской сети должна пройти через распределительную сеть водопроводов.
(4. Put all kinds of questions to the following sentences.
1.
Water from a lake or a river flows into the water intake well under natural pressure.
2.
In special cases water is purified chemically in purification installations.
3.
Different kinds of pipe lines are used to deliver water to the consumer.
4.
The water towers must be built on the highest points of the city.
Учебный элемент 3 (УЭ-3).
From the History of Water Supply

I. Vocabulary work.

1. Study your active vocabulary. Read the English words and find their Russian equivalents in the right column:

	alternate (adj)
	1. переменный (через день)

	campaign (n)
	2. общественный

	cistern (n)
	3. прототип

	civilized (adj)
	4. примитивный

	company (n)
	5. бак

	decree (n)
	6. цивилизованный

	fountain (n)
	7. кампания

	impracticable (adj)
	8. фонтан

	primitive (adj)
	9. регулярный

	project (n)
	10. компания

	prototype (n)
	11. проект

	public (adj)
	12. декрет

	regular (adj)
	13. неосуществимый

	tank (n)
	14. цистерна

	to train (v)
	15. тренировать(-ся)


2. Try to remember the following words and word combinations:

	acute (adj)
	- острый

	conduit (n)
	- трубопровод

	counterpart (n)
	- прототип, дубликат

	decay (v)
	- разрушаться, распадаться, угасать

	device (n)
	- прибор

	gushing spring
	- бьющий, фонтанирующий источник

	intake (n)
	- потребление

	large-scale scheme
	- крупномасштабный проект

	medieval (adj)
	- средневековый

	outbreak (n)
	- вспышка

	outlet (n)
	- сток, вытекание

	public fountains
	- общественные колодцы

	running water
	- водопровод

	sewer (n)
	- сточная труба

	surface pool
	- поверхностный водоем

	water distribution system
	- водопроводная система

	water hole
	- колодец


3. Choose the most suitable of the four given words to complete each of the sentences below:

1.
Water is one of the main … in man’s life.


a) factors


c) abilities

b) desires


d) necessities
2.
Man copied nature when constructing water … and water distribution systems.


a) basins


c) tanks

b) reservoirs


d) systems
3.
Many of the so-called “wells” of medieval Britain were … 


a) gushing springs

c) ponds

b) pools



d) lakes
4.
The fast development of industry in our country has made the problem of water supply very …


a) simple


c) acute

b) interesting


d) minor
5.
Our state pays great attention to the … of natural water sources.


a) development


c) treatment

b) construction


d) preservation
6.
Nature has provided … for most of man’s devices.


a) plans



c) archetype

b) preservation


d) prototypes
7.
With the appearance of the first water companies the water supply was …


a) satisfactory


c) flourishing



b) far from being satisfactory
d) declining
4. Choose synonyms from the second and third columns to the words in the first column:

	1. system
	1. tool
	1. copy

	2. device
	2. keen
	2. to deteriorate

	3. counterpart
	3. to demand
	3. to employ

	4. acute
	4. orderliness
	4. machine

	5. to decay
	5. duplicate
	5. complex

	6. to use
	6. to consume
	6. crucial

	7. to require
	7. to decline
	7. to call for


5. Match these words with the definitions below:

Conduit, outlet, impracticable, counterpart, outbreak, acute, sewer, reservoir.

1 – of extreme importance;

2 – an opening or vent permitting escape or release;

3 – a pipe or channel for carrying a fluid;

4 – a drain or pipe, especially one that is underground, used to carry away surface water or sewage;

5 – incapable of being put into practice or accomplished; not feasible;

6 – a natural or artificial lake or large tank used for collecting and storing water, especially for community water supply or irrigation;

7 – a person or thing identical to or closely resembling another;

8 – a sudden, violent or spontaneous occurrence;

(6. Make up your own sentences using the following words and word combinations:

Water distribution system, gushing spring, running water, conduit, large-scale schemes, counterpart.

II. Reading Comprehension.

1. Read and translate the following text. Consult a dictionary if necessary.




From the History of Water Supply

Water is power not only in the hydraulic sense, but in relation to progress and culture; campaigns as well as fortresses have been lost, projects rendered impracticable and communities have decayed, for want of water.

Nature has provided prototypes for most of man's devices and, just as the streams and rivers anticipated water distribution systems, so tanks, cisterns and reservoirs have their natural counterparts in water-holes and natural pools.

Long after man had found ways and means to organize water supplies, find them where they were hidden and lead them to where he wanted them, streams and pools in their natural state have served as communal water supplies, even in more or less civilized Europe.

Many of the so-called «wells» of medieval   Britain, for example, were untouched pools or gushing springs. The same applies of course to a great many "wells of the East" and in old writings the term "well" may not mean a dug well at all but a surface pool adopted as a communal or regular water supply. 

The history of conduits or public fountains as communal water supplies starts at least as far back as the 13th century.   In   the   "conduit   age" — the   centuries immediately following the Middle Ages a water carrier was a common sight.

The 17th century marks the beginning of the new order in communal organization and in relation to water supply, the beginning of large-scale schemes.

All through London’s history until   modern times, the question of water supply continued to be a problem. In the 18th century even with the appearance of larger water companies the water supply was far from being satisfactory. It was a usual practice at the time to lay on water for two hours   every second   day.

At York, before the formation of the present water company in 1846 one half of the city was supplied for 2 hours on Mondays, Wednesdays and Fridays and the other half on Tuesdays, Thursdays and Saturdays, no supply being given on Sundays.

Water drawn from the river Thames was in a state that was offensive to the sight as the intake was found to be only three yards from the outlet of a great sewer. As a matter of fact it took 2 outbreaks of cholera to pass a Bill for an improved water supply in the middle of the 19th century.

In our country, at the time of the Revolution of 1917, only one third of the towns had running water laid on, and then as a rule, only in the central part of the town. In the pre-war period of industrial development running water reached millions of flats all over the country. Water supply systems were built in Kazakhstan, Uzbekistan, Georgia, the Ukraine. But many of the systems and practically all in the western and central parts of European Russia, were destroyed during the war and had to be built anew.

Fresh water shortage was first mentioned soon after the end of the Second World War. The first to feel the stint was Europe. The problem came to many as a complete surprise, something in the nature of an unexpected “catastrophe”. This catastrophe, however, should have been foreseen, for it follows logically from the development of human life on our planet and of Man’s industrial activity.

In the absence of centralized water supply, a man can do with about 25 liters of water a day for his various personal needs. But in the modern city water consumption per person is much higher. An average from 300 to 500 liters of water is spent daily on household and sanitary needs per one inhabitant of a modern city. You can see this vastly exceeds the necessary minimum of 25 liters. Why does the discrepancy (difference) exist? Not because people leave their taps open. Because water is so abundant no one thinks twice about taking a shower or a bath, using the washing machine, washing the car, etc. The volume of water consumption is indicative not only of the efficiency of the water supply but also of the population’s living standards.

The speedy industrialization of our country has made the problem of water very acute. We need 3.5 liters of water to produce a kilogram of dry cement, 10 liters to produce one liter of petrol, 100 liters to produce one kilogram of paper, and so on.
The earth has as much water as it ever had: no more, no less. But with every year the population of the world gets larger and larger. 
In the climb up the ladder of civilization, first things come first; one of those things is certainly a clean, plentiful and convenient water supply in all parts of the world.
In spite of the progress made in the field of water supply in many countries, there is much to be done yet.

2. Find and read to your partners a descriptive paragraph that makes good use of details. State the central idea and name the details added.

3. Answer the following comprehension questions:

1.
What kind of prototypes for most man’s devices has the nature provided?

2.
When did the history of conduits start?

3.
What did man use first as a regular water supply?

4.
Which period is called “conduit age”?

5.
Does the quantity of water on our planet decrease?

6.
Why was it important to pass a Bill for an improved water supply in Britain in the middle of the 19th century?

7.
Is the water supply in our country satisfactory nowadays?

8.
Why it is necessary to improve water supply systems?

When you have answered the questions, find a partner in your group. Compare your answers and swap the information.

III. Comprehension and Word Study.

1. Which of the sentences below best reveal the main idea of the text? Put the jumbled sentences in the right order (according to the text).

1.
People began to build large scale water projects only in the 17th century. 

2.
Water is one of the most important factors for the existence of a community. 

3.
In many parts of the Earth people suffer from insufficient supply of pure wholesome water. 

4.
Man's devices for water storage and distribution have their prototypes in nature. 
5.
Water taken from its natural sources—ground lakes or rivers—contain many harmful elements. 

6.
In the 18th and 19th centuries the problem of water supply in the Metropolis of Great Britain was still very acute and the great city was constantly suffering from the shortage of water supply. 

7.
Present day water consumers are used to constant water supply

2. In this exercise you must choose the phrase which best completes each sentence according to the text. Indicate a, b, c or d against the number of each item for the phrase you choose:

1. Water is a great power not only in the hydraulic sense...

a) ...because in many countries the problem of water supply is very acute;

b) ...because the changing of the composition of natural water resources is the result of the development of human society; 

c) ...because water is one of the main factors in the life of community; 

d) ...because highly industrialized countries suffer from the contamination of water.

2. Long after man had found means to organize water supplies...

a) ...in many countries there is much to be done in the field of water supply; 

b) ...we are now used to constant water supply; 

c) ...rivers, streams and pools in their natural state served as communal water supplies; 

d) ...he used water for domestic and sanitary purposes.

3. Many of the so-called “wells” of medieval Britain …

a) … continue to be the best water sources up to the present day;

b) … have been totally contaminated recently;

c) … were untouched pools or gushing springs;

d) … are adopted as a communal or regular water supply in the last century.

3. Translate the Russian words given in brackets:

1.
Some projects of new (водоочистительные станции) are being elaborated to satisfy the growing needs of water.

2.
(Чистая) water is a poor conductor of electricity; it (подвергается) limited self-ionization into hydronium and hydroxyl ions.

3.
Water drawn from a river is not (питьевая).

4.
The requirements of (подачи воды) in Belarus both for the people and industry are fully met by some water treatment stations.

5.
(Водопровод) was long a luxury for many countries.

6.
Tanks, cisterns and reservoirs have their (прототипы) in water-holes and natural pools.

7.
Long ago (поверхностные водоемы) were adopted as a communal or regular water supply.

8.
The history of (трубопровода) or (общественных колодцев) as communal water supplies starts at least as far back as the 13th century.

4. Make whole sentences joining the given parts of them:

	1. Water is power not only in the hydraulic sense, …
	1. …the beginning of large-scale schemes

	2. Nature has provided prototypes…
	2. … while the villages relied on springs and streams.

	3. The 17th century marks the beginning of the new order in communal organization…
	3. … in the middle of the 19th century.

	4. The speedy industrialization of our country has also made …
	4. … but in relation to progress and culture.

	5. The average household had to carry water from a central source…
	5. … for most of man’s devices.

	6. It took two outbreaks of cholera to pass a Bill for an improved water supply…
	6. … the problem of water is very acute.

	7. In the 18th century even with the appearance of large water companies…
	7. … the water supply was far from being satisfactory.


5. Translate the words, choose one from each line, which best suits the sentences below.

1.
water, watering, watery, waterless;

2.
play, played, player, playful;

3.
civilize, civilized, civility, civilizations;

4.
carry, carrier, carriage, carrying;

5.
drinking, drink, drinker, drinkable;

6.
increase, increases, increasingly, increased;

7.
progressive, progression, progress, progressed;

8.
continue, continued, continuity, continuous.

1.
There is no life without …

2.
Water … an important part in man’s progress.

3.
Ancient … rose on the banks of the Nile, the Tigris and other rivers.

4.
In Africa housewives spent most of their time … a few liters of water from springs which were sometimes 15 kilometers away.

5.
People use water not only for …

6.
With every year the population of the world …

7.
In spite of the … made in the field of water supply, there is much to be done yet.

8.
The question of water supply … to be a problem.

6. Agree or disagree with the statements below. Use the following expressions in your answers. Give details to expand an idea into a paragraph.

Yes, you are right. 

Yes, it’s true. 

I’m afraid, you’re wrong. 

No, it’s not true.

1.
Centralized water supply dates back to 2,5 B.C.

2.
All the people of the world enjoy now centralized water supply.

3.
Fresh water shortage was first mentioned soon after the Revolution of 1917.

4.
In the absence of centralized water supply a man does with about 25 liters of water a day.
5.
The volume of water consumption is indicative not only of the efficiency of the water supply but also of the population’s living standards.

6.
Our need in water is growing.

7.
The problem of water supply consists mainly in where to get pure water.

(7. What is the English for:

1.
В Древнем Египте имелись сложные инженерные сооружения для централизованной доставки воды.

2.
Недостаток пресной воды был впервые отмечен вскоре после войны.

3.
При отсутствии централизованного водоснабжения человеку достаточно 25 литров воды в день.

4.
В современном городе потребление воды на душу населения составляет 300 – 500 литров в день.

5.
Наша потребность в воде растет.

6.
Проблема заключается не столько в том, где взять чистую воду, сколько в том, как доставить ее к месту потребления.

8. Make the summary of the text.

IV. Speaking Practice.

1. Discuss with your partner the text “From the History of Water Supply”.

2. Make a close-to-the-text retelling of the contents.

V. Writing Section.

1. Translate the text using a dictionary. 

Pipe Sizes. To determine pipe sizes in larger hot-water installations, calculations based on the quantity of hot water needed should be made, although previous experience generally provides satisfactory “rule of thumb” guidance.

Any system providing hot water is known as “domestic”, we must limit our concern to the average small-house installation.

In general, the back-boiler used measures about 250 mm in length and about 200 mm from back to front, and 150 or 180 mm deep. With an ordinary fire, a boiler of this size provides enough heating surface to keep the cylinder supplied with hot water.

The primary circulation pipes are normally 19 mm diameter lead or copper pipes. They should not be less and, if the cylinder is a large one, 25 mm circulation pipes should be used.

The expansion pipe must be equal in size to the circulation pipes, and is usually 19 mm in diameter.

There should be no restrictions in the supply pipe to a bath, so that a 19 mm tap is needed.

Heating by Hot Water. The term “central heating” applied to the heating of domestic and other building indicates that the whole of a building is heated from a central source. Usually it is an independent boiler, fired by solid fuel, gas, electricity or fuel oil.

The boiler is generally placed at the lowest available point in the building, having regard at the same time to convenience of stoking and delivery of fuel.

(Учебный элемент 4 (УЭ-4).

Sources of Drinking Water

I. Vocabulary Work.

1. To check or build up your active vocabulary on this subject, look at the words and word combinations listed on this page.

	adjustment (n)
	- регулирование, подгонка

	borehole (n)
	- буровая скважина

	catchment (n)
	- дренаж

	clarity (n)
	- чистота, прозрачность

	to condense (v)
	- конденсировать

	constituent (n)
	- составная часть

	content (n)
	- содержание; содержимое 

	deep (adj)
	- глубокий

	to dissolve (v)
	- растворять (-ся)

	to emerge (v)
	- появляться

	to extract (v)
	- извлекать

	generation (n)
	- генерация, образование (пара)

	groundwater (n)
	- грунтовая вода; подпочвенные воды

	hallow (adj)
	- поверхностный, мелкий

	to harvest (v)
	- пожинать плоды

	headwaters (n)
	- главный водосбор; головное водохранилище; воды с верховьев

	to pump (v)
	- качать; работать насосом

	to reduce (v)
	- уменьшать, снижать, сокращать

	to restrict (v)
	- ограничивать


	soil (n)
	- почва

	solid (n)
	- твердое тело

	soluble (adj)
	- растворимый

	spring (n)
	- источник

	stratum (n) (pl. strata)
	- пласт, слой

	vapour (n)
	- пар

	well (n)
	- колодец


2. Match the words with the definition below:

to dissolve, to emerge, to pump, to extract, to condense, to reduce, to restrict, to harvest

1.
to become or cause to become liquid; melt;

2.
to raise or drive (air, liquid, etc. into or from something) with a pump or similar device;

3.
to change or cause to change from a gaseous to a liquid or solid state;

4.
to confine or keep within certain often specified limits or selected bounds;

5.
to receive (benefits, consequences, etc.);

6.
to make or become smaller in size, number, extent, degree, intensity, etc.;

7.
to obtain (a substance) from a mixture or material by a chemical or physical process, such as digestion, distillation, the action of a solvent, or mechanical separation;

8.
to come into view. 

3. Choose from the second and third columns the synonyms to the words in the first column:

	1. clarity
	1. to raise
	1. answered

	2. adjustment
	2. clearness
	2. transparency

	3. constituent
	3. to obtain
	3. to withdraw

	4. to emerge
	4. fitting
	4. to lessen

	5. to reduce
	5. dissolved
	5. moisture

	6. to extract
	6. to appear
	6. to keep within

	7. to restrict
	7. smoke
	7. ingredient

	8. to pump
	8. to confine
	8. to drive

	9. soluble
	9. component
	9. regulating

	10. vapour
	10. to lower
	10. to rise up from


4. Form all possible word combinations using the words of both columns and translate them into Russian:

	1. shallow
	a) lakes

	2. ground
	b) vapour

	3. water
	c) water

	4. drinking
	d) disinfection

	5. rain
	e) groundwaters

	6. upland
	f) plant

	7. bacterial
	g) purposes

	8. land
	h) reservoirs

	9. to collect
	i) sources

	10. treatment
	j) contamination


5. Complete the text below by filling each gap with one of the following words:

fresh water, ground water, quality, systems, pollution, resources, formations.

Ground Water

Ninety-five per cent of all 1_____ available on earth (exclusive of icecaps) is 2_____ . Ground water – water found in natural underground rock 3____ called aquifers – is a vital natural resource with many uses. The extent of the Nation’s ground water 4 _____ is enormous. At least 60 % of the land area in the conterminous United States overlies aquifers. Usable ground water exists in every state.

Aquifers can range in size from thin surficial formations that yield small quantities of ground water to large 5_____ such as the High Plains aquifer that underlies eight western States and provides water to millions. Although most of the Nation’s ground water is considered to be of good 6____ an increasing number of 7____ events have threatened the integrity of the resource.

6. Define what parts of speech the words given in bold type are and translate the following sentences:

1.
This water treatment system functions perfectly.

2.
The functions of the system were predetermined.

3.
The control of water treatment without special appliances was extremely difficult.

4.
In order to control the operation of a pump one must have special knowledge in pumping engineering.

5.
That new device could control the operation automatically.

6.
At the last seminar we discussed control system concepts.

7.
These are control devices for they control the performance of all mechanisms at the station.

8.
This water treatment system is continuously under control.

9.
A new water supply equipment houses a lot of up-to-date devices with control appliances.

10.
These houses are supplied with running water.

7. Choose the appropriate words and word combinations from the list below for translating the Russian words and word combinations in brackets:

Water Supply Standards

Codes of practice in many developing countries have been inherited from former colonial administrations. While these codes were originally intended to be applied in quite different (обстоятельствах). Critical (обзор) of existing standards may (раскрыть) that many more people can be served within the same overall budget.

Computer programs are (доступны) that make it easy for designers to (изучить) the effects of setting parameters more appropriate to the community being served, rather than adopting imported criteria. These programs are being applied as a (установившаяся практика) in a number of countries (India, Burma, the Philippines, Indonesia, China, Sri Lanka, Thailand and Pakistan); they (позволяют) planners to design cost-effective distribution (сети) at perhaps half the cost of conventional networks.

A case study from the Philippines, probably typical of 40 systems (улучшенных) by the Local Water Utilities Administration with World Bank (при поддержке), reports that design modifications resulted in per capita costs falling from $45 to $25, nearly a 45 (процентное) saving. Typically, these economies result from changes such as allowing smaller diameter (трубы) where flows are small, (понижение) minimum pressure requirements where buildings are single-story, and designing for the likely service mix rather than assuming that everyone will be able to afford their own connection.

Lowering, improved, examine, enable, support, percent, circumstances, networks, review, a matter of routine, reveal, pipes, available.

(8. Translate the following sentences into Russian.

· Different kinds of water possess different qualities.

· The water of different qualities is supplied by different kinds of water lines.

· Water used for domestic purposes must possess some special qualities.

· There must be no organic and insoluble mineral admixtures and disease bacteria in potable and domestic water.

· According to the general source and the method of collection the sources of water supply are divided into different classes.

· Special installations and engineering works are used for water treatment.

· Special settling basins and different kinds of filters are used for purification and filtration of water.

II. Reading Comprehension.

1. Read and translate the following text. Consult a dictionary if necessary.

Sources of Drinking Water
1. Deep groundwater. The water emerging from some deep ground water may have fallen as rain many decades, hundreds, thousands or in some cases millions of years ago. Soil and rock layers naturally filter the ground water to a high degree of clarity before it is pumped to the treatment plant. Such water may emerge as springs, artesian springs, or may be extracted from boreholes or wells. Deep ground water is generally of very high bacteriological quality (i.e., pathogenic bacteria such as Campylobacter or the pathogenic protozoa Cryptosporidium and Giardia are typically absent), but the water typically is rich in dissolved solids, especially carbonates and sulfates of calcium and magnesium. Depending on the strata through which the water has flowed, other ions may also be present including chloride, and bicarbonate. There may be a requirement to reduce the iron or manganese content of this water to make it pleasant for drinking, cooking, and laundry use. Disinfection may also be required. Where groundwater recharge is practiced, it is equivalent to lowland surface waters for treatment purposes.
2. Shallow groundwaters: Water emerging from shallow groundwaters is usually abstracted from wells or boreholes. The bacteriological quality can be variable depending on the nature of the catchment. A variety of soluble materials may be present including (rarely) potentially toxic metals such as zinc, copper or arsenic. Arsenic contamination of groundwater is a serious problem in some areas, notably from shallow wells in Bangladesh and West Bengal in the Ganges Delta.
3. Upland lakes and reservoirs: Typically located in the headwaters of river systems, upland reservoirs are usually sited above any human habitation and may be surrounded by a protective zone to restrict the opportunities for contamination. Bacteria and pathogen levels are usually low, but some bacteria, protozoa or algae will be present. Where uplands are forested or peaty, humic acids can color the water. Many upland sources have low pH, which require adjustment.
4. Rivers, canals and low land reservoirs: Low land surface waters will have a significant bacterial load and may also contain algae, suspended solids and a variety of dissolved constituents.
5. Atmospheric water generation is a new technology that can provide high quality drinking water by extracting water from the air by cooling the air and thus condensing water vapour.
6. Rainwater harvesting or fog collection which collect water from the atmosphere can be used especially in areas with significant dry seasons and in areas which experience fog even when there is little rain.
2. Answer the following comprehension questions:

1.
What are the main sources of drinking water?

2.
What does naturally filter the groundwater to a high degree of clarity?

3.
Why are treatment plans needed?

4.
What can you say about the quality of deep groundwater?

5.
What is the source of shallow ground waters?

6.
What can you say about the quality of shallow ground waters?

7.
Which source of drinking water is provided by extracting water from the air?

8.
Which source of drinking water is more often used in our country?

When you have answered the questions find a partner in your group. Compare your answers and swap the information.

III. Comprehension and Word Study.

1. Translate into Russian:

drinking water, rock layers, treatment plant, high quality, dissolved solids, lowland surface waters, treatment purposes, soluble materials, potentially toxic metals, upland reservoirs, protective zone, bacteria level, fog collection.

2. Give English interpretation of the following Russian words:

конденсирование пара, природный фильтр, степень прозрачности, требовать подгонки, высокое качество питьевой воды, тип дренажа, мелкие колодцы, нерастворимые компоненты, засушливый сезон, уменьшать содержание железа, извлекать воду из воздуха, приятный на вкус.

3. Complete the sentences by matching a line from column A with a line from column B:

	A
	B

	1. The water emerging from some deep groundwaters may have fallen…
	a) …may be surrounded by a protective zone to restrict the opportunities for contamination.

	2. Deep groundwater is …
	b) … extracting water from the air.

	3. Water emerging from shallow groundwaters is…
	c) … have a significant bacterial load.

	4. The bacteriological quality can be variable …
	d) … as rain many decades or even hundreds of years ago.

	5. Upland lakes and reservoirs …
	e) … usually abstracted from wells or boreholes.

	6. Low land reservoirs …
	f) … generally of very high bacteriological quality.

	7. Atmospheric water generation can provide high quality drinking water by …
	g) … depending on the nature of the catchment.


4. Decide whether these sentences are true or false. Choose the false statements and tell your partners why they are incorrect:

1.
After soil and rock layers filter the groundwater it can be used as a drinking water.

2.
Disinfection is required only for low land reservoirs.

3.
Deep ground water may emerge as springs, or may be extracted from wells or boreholes.

4.
Deep ground water is generally of very low bacteriological quality.

5.
Water abstracted from wells or boreholes doesn’t require any treatment.

6.
Shallow groundwaters are usually cited close to human habitation.

7.
Many upland sources have low pH which is ideal for drinking water.

8.
Collecting water from the atmosphere is especially suitable for our country.

9.
Rivers and low land reservoirs may contain a variety of dissolved constituents.

5. Here are the answers to the questions which you are to compose:

· Yes, it does. I think, drinking water requires some treatment before being used.

· No, it is not. One can not tell whether water is safe to drink just by looking at it.

· Yes, it does. Water passes through natural filter before it is pumped to the treatment plant.

· This water is abstracted from wells or boreholes.

· Because water may contain a variety of soluble materials.

· Where uplands are forested or peaty.

· Fog collection can be used in areas which experience fog even when there is little rain.

6. In each line choose the word which is opposite to the meaning of the first word.

1.
complicated    a) expensive
  b) simple        c) similar
d) numerous

2.
shortage          a) current
  b) delay          c) distance
d) plenty

3.
to remain        a) to supply
  b) to treat       c) to leave
d) to stretch

4.
huge               a) small              b) available    c) free                 d) hard

5.
repair              a) pay
               b) surface       c) damage           d) well

6.
the same         a) due   
  b) total           c) different          d) essential

7.
small
  a) soluble
  b) main          c) huge                d) shallow

(Make up sentences with the words which come first in each line.

IV. Speaking Practice.

1. Get ready to speak in detail about main sources of drinking water.

2. Reproduce the following dialogues by interpreting their Russian parts into English.

Dialogue 1.

A:
Into what kinds are water lines divided?

В:
Водопроводы делятся на хозяйственные, промышленные и противопожарные.

A:
According to what principles are water lines divided?

В:
Водопроводы делятся на разные группы в соответствии с их назначением.

A:
And why are water lines divided into domestic, industrial and fire extinguishing?

В:
Вода разного качества должна подаваться различными видами водопровода. Вот почему водопроводы подразделяются на хозяйственные, промышленные и противопожарные.

Dialogue 2.

A:
What are the sources of water supply?

В:
Источниками водоснабжения являются поверхностные и подземные воды. Реки и озера относятся к поверхностным водам.

A:
What must be done with the water taken from rivers and lakes if we want to use it as potable and domestic?

В:
Вода из рек и озер должна быть тщательно обработана.

A:
Why must the water taken from rivers and lakes be carefully treated?

В:
Вода из рек и озер должна быть тщательно обработана потому, что в ней могут быть органические и нерастворимые минеральные примеси и болезнетворные бактерии.

A:
Where is the water taken from lakes and rivers treated?

В:
Вода, забираемая из рек и озер, обрабатывается в специальных установках.

Dialogue 3.

A:
What qualities must potable and domestic water possess?

В:
Питьевая вода и вода для хозяйственных нужд не должна иметь запаха. Она также должна быть бесцветной и прозрачной.

A:
What other qualities must it possess?

В:
Питьевая вода не должна иметь болезнетворных бактерий. В ней не должно быть ни органических, ни нерастворимых примесей.

A:
And how is this kind of water treated?

В:
Питьевая вода тщательно дезинфицироваться. Она также очищается в специальных отстойниках и фильтрах.

A:
When potable water may be delivered to the consumer?

В:
Качество питьевой воды тщательно проверяется на водопроводных станциях и в специальных лабораториях и только после тщательной обработки и контроля питьевая вода может быть доставлена потребителю.

3. Make up an extensive dialogue out of a number of minor ones. Think of the situation that may be appropriate and describe it.

4. Extend all the sayings in dialogue 2 to the volume of independent monologue utterances.

5. Analyze the chart below. Try to use the following structures: the same… as…; more…than; less… than; twice as much…as; three (four, five) times as little…as; as…as; not so…as.
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V. Writing Section.

1. Read the following text without a dictionary and try to get the main idea of it.

Iceberg – a Source of Fresh Water

Icebergs towed from Antarctica to the Red Sea could provide an economic source of fresh water for Saudi Arabia. There are no technical problems to which we cannot find a solution.

In France a detailed plan for towing the icebergs, each weighing 100 Mt, across the Indian ocean, and through the Gulf of Aden to the mouth of the Red Sea was developed. There they would be chopped into manageable pieces (about 1 Mt each), using heated cables and towed through the shallow Bab el Mandeb straits to the Saudi coast.

Even in tropical temperatures, natural thawing of the icebergs would not be quick enough to match demand for fresh water and the problem is of working out ways of speeding up formation of the fresh-water pools by induced melting. That is the last of the problems to be solved, and it should not be a difficult one.

The giant icebergs must be wrapped in an insulating jacket to cut down melting losses on their 8,000 km journey. At an estimated towing speed of 1 knot, it will take 6-8 months for five tugs to pull the icebergs along a computer plotted route, taking advantage of prevailing currents and winds and dodging high ways.

Without protection, over half of the ice would melt en route, but there is a way of cutting this to 20% or less by using a huge iceberg 'coddler', made from a 50mm-thick sheet of plastic-coated felt, which will be drawn under the base of each 250 m-deep berg. A massive skirt of the same material will then be unrolled around the 3-4 km perimeter, with weights holding its base 100 m or more below the water line.

No top protection will be needed. The pool forming naturally on top of the iceberg will itself limit melting. Similarly, water layers inside the skirt and bottom protection will provide their own insulation against progressive thawing.

Once the bergs reach the Gulf of Aden, the jackets will be removed and heated cables will slice them into about 100 individual pieces, each no thicker than 15 m. These slices will then be floated through the Bab el Mandeb straits. Inside the Red Sea, another skirt will be fixed to each berg, to separate the fresh water from the salt-water sea, and a pipeline will connect the offshore reservoirs to the mainland.

French scientists have now developed all the technology needed to wrap an iceberg in its protective jacket, tow it halfway across the world, and deposit it in sections in the Red Sea.

The idea of using icebergs as a source of fresh water is not new. After all, 99% of the fresh water in the world is in the form of ice, and 90% of it is in the Antarctic. It seems natural that we should look at ways of using it.

The source has another important advantage—it is infinitely renewable. About 1,000 km3 of ice forms every year in Antarctica—and it is all free for the taking.

On the basis on this conception other plans have been drawn up for towing icebergs to Western Australia. Though the unit cost of water from these proposals is highly favourable, the authorities have so far not come to fruition because of the very high initial investment needed to develop and build the size of tug needed and the risk of failure. A scheme to tow giant icebergs to California to provide water for Los Angeles also seems to have been abandoned.

But all these schemes relied on the huge initial size of the iceberg to overcome melting losses. Losses of 50% or more were considered acceptable, because the remaining ice would still constitute a massive reservoir. The French plan to insulate the icebergs before their journey makes the idea economic for much smaller bergs. Existing tugs can be used for towing and the finance becomes possible.

For Saudi Arabia the cost of the iceberg water is well below the cost of desalination. A side benefit for the Saudi Arabia is that a line of melting icebergs 1.5 km offshore would be a giant air-conditioning system, dropping local temperatures by as much as 5°C.

Find a partner in your group and tell him about the main idea of the text. Find and read to your partner a descriptive paragraph that makes good use of details. State the central idea and name the details added. Swap the information.

2. Now read the text again and translate it using a dictionary if necessary.

3. Choose the necessary word to put it in the questions below and answer the questions.

	1. What can serve as an economic … of fresh water for Saudi Arabia?
	a) icebergs

	2. What … will the iceberg follow to reach Saudi Arabia?
	b) economic

	3. How long will it take the icebergs to reach the …?
	c) source

	4. How will the icebergs be protected from…?
	d) thawing

	5. What part of the iceberg should be protected: underwater or …?
	e) contain

	6. How will the … be cut into pieces?
	f) route

	7. What part of the world’s fresh water does the Antarctic …? 
	g) transportation

	8. What factors prevent the … of icebergs to Australia?
	h) overwater

	9. What made the plan … for smaller icebergs?
	i) coast


4. Read the summary of the text. There are some mistakes in it. Decide if the sentences are true or false. Put a tick next to the correct statements.

1.
Icebergs from Antarctica could provide fresh water for Saudi Arabia.

2.
The plan for towing the icebergs was developed in Saudi Arabia.

3.
The main problem of the plan is huge demand for fresh water.

4.
20 % of ice will melt en route.

5.
No top protection of icebergs will be done.

6.
French scientists have now developed all the technology needed to wrap an iceberg in its protective jacket.

7.
The idea of using icebergs as a source of fresh water is rather new.

8.
Another advantage of the source is its low price.

9.
For Saudi Arabia the cost of the iceberg water is below the cost of desalination.

5. Read the following text without a dictionary. It is often possible to guess the meaning of words you don’t know by looking at the context. Try to guess the meaning of the words in italics.

Water from the Oceans

Every day the world shortage of fresh water increases. No matter how many dams are built or wells drilled or rivers tapped, all our efforts do not provide enough of this essential raw material. This shortage has led scientists to study the possibilities of using sea water.

The oceans contain many salts that make sea water unfit for drinking, agriculture, and industry. When the sun evaporates water from the sea, it leaves these salts behind. The pure water vapour condenses to form clouds and returns to the earth as rain. And so the problem of making sea water usable is simply this: how can we imitate the purifying process of nature? Ocean-going ships have been solving that problem for about half a century: using the heat of their engines, they boil sea water and condense the steam from it. Even though the cost of this process is around $8 per 1000 gallons, ship-owners find that it pays, because the space once occupied by fresh-water tanks can be used for freight.
On land, however, such a cost would be too high. What is needed is a technological breakthrough that would bring the cost down to 50 cents per 1000 gallons. With the efforts now being expended on research in the United States and Europe, there is every likelihood of achieving success within a few years. If we want to boil water, the right way to do so is under reduced pressure, for this lowers the boiling point and so reduces the amount of heating required. (This is the reverse of the pressure-cooker principle, where the boiling point of water is raised by increasing the pressure.) Water purifying plants work on this principle. Their main use is to convert undrinkably salty water (about 35,000 parts of salt per million parts of water) into fresh water.

There is another technique that may soon prove an economic way to purify waters whose salt content is much lower— 10 parts per million, or about a tea-spoon to 10 gallons. This technique relies on the fact that all dissolved salts tend to break down into positively and negatively charged atoms or groups of atoms called ions. When we pass an electric current through the water, the positive ions migrate to the negative electrode, and vice versa. The water, being electrically neutral, passes through undisturbed and emerges purified of its salts.

A plant based on this principle has been working for some years near Johannesburg, South Africa, where it purifies water for use in uranium processing.
6. Translate the text using a dictionary if necessary.

7. Put the words in the right order to form a question and answer the questions.

1.
purpose, is, drilling, wells, rivers, what, the, tapping, and, building, of, dams?

2.
process, what, nature, are, in, the, stages, purifying, of?

3.
ships, water, of, how, the, is, ocean-going, supply, solved, on, problem?

4.
does, how, getting, of, water, liners, operate, on, the, the, system, long, fresh?

5.
fresh, water, ships, price, is, the, on, what, produced, of?

6.
makes, although, expensive, what, ship-owners, process, is, it, the, use?

7.
why, similar, land, be, on, used, process, can’t, a?

8.
solution, we, when, can, the, the, of, problem, expect?

9.
in, purifying, cases, of, sea, technique, what, prove, may, other, water, economic, some?

Учебный элемент 5 (УЭ-5).

The Basics of a Potable Water System

I. Vocabulary work.

1. To check or build up your active vocabulary on this subject, look at the words and word combinations listed on this page.

	acceptable (adj)
	- приемлемый

	to backfill (v)
	- засыпать (траншеи после укладки труб)

	to convert (v)
	- превращать, перестраивать

	to deliver (v)
	- доставлять

	drain (n)
	- водосток; дренаж; дренажная канава; канализационная труба

	fixture (n)
	- приспособление; арматура

	flooding (n)
	- наводнение, потоп, затопление

	foundation (n)
	- фундамент, основа

	installation (n)
	- установка; сборка

	interior (adj)
	- внутренний

	maze (n)
	- лабиринт

	potable (adj)
	- питьевой

	pressure (n)
	- давление

	primary (adj)
	- первичный

	to refer (v)
	- иметь отношение, относиться

	requirement (n)
	- требование

	shelf (n) (pl. shelves)
	- выступ; уступ

	to size (v)
	- сортировать по величине; определять размер, величину

	sleeve (n)
	- муфта, втулка

	stable (adj)
	- устойчивый

	trench (n)
	- ров, канава; борозда; котлован

	volume (n)
	- объем

	waste disposal system 
	- система отведения сточных вод

	water distribution 
	- подача воды

	water service
	- водоснабжение


(2. Study the meaning of the following words from their definitions:

1. fixture

- an object firmly fixed in place, especially a household appliance;

- a person or thing regarded as fixed in a particular place or position;

- a device to secure a workpiece in a machine tool;

2. flood

- the inundation of land that is normally dry through the overflowing of a body of water, especially a river;

- the state of a river that is at an abnormally high level;

- a great outpouring of a flow;

3. shelf

- a thin flat plank of wood, metal, etc., fixed horizontally against a wall, etc., for the purpose of supporting objects;

- something resembling this in shape or function;

- a protecting layer of ice, rock, etc., on land or in the sea;

4. sleeve

- the part of a garment covering the arm;

- a tubular piece that is forced or shrunk into a cylindrical bore to reduce the diameter of the bore or to line it with a different material;

- a tube fitted externally over two cylindrical parts in order to join them;

- a flat cardboard or plastic container to protect a gramophone record;

5. foundation

- that on which something is founded;

- a construction below the ground that distributes the load of a building, wall, etc.;

- the base on which something stands;

- a cosmetic in cream or cake form used as a base for make-up;

6. volume

- the magnitude of the three-dimensional space enclosed within or occupied by an object, geometric solid;

- a large mass or quantity;

- an amount or total;

- fullness or intensity of tone or sound;

- the control on a radio, etc., for adjusting the intensity of a sound

- a bound collection of printed or written pages; book;

- the complete set of issues of a periodical over a specified period, esp. one year;

7. pressure

- the extension of force by one body on the surface of another;

- an urgent claim or demand (e.g. to work under pressure);

- a burdensome condition that is hard to bear (e.g. the pressure of grief)

- the force applied to a unit area of a surface, usually measured in pascals.

3. Translate the following word combinations:

1.
cycle – cycle programming – cycle programming device;

2.
automatic – automatic equipment - automatic equipment installation;

3.
special – special computer – special computer application;

4.
fully – fully automated - fully automated process;

5.
production – production lines - production lines rationalization;

6.
potable – potable water - potable water system;

7.
water – water service - water service pipe;

8.
specific – specific installation - specific installation requirements;

9.
suitable – suitable drainage - suitable drainage pipe;

10.
waste – waste disposal - waste disposal system;

11.
water – water service - water service trench;

12.
water - water distribution – water distribution system.

4. Arrange the synonyms in pairs:

A. 1. to supply; 2. special; 3. main; 4. divided; 5. to continue; 6. thanks to; 7. to increase; 8. to enable; 9. to improve; 10. greatly; 11. widely; 12. consequently; 13. that is why; 14. for example; 15. task; 16. device; 17. struggle; 18. to erect; 19. in spite of; 20. to select; 21. to receive.

B. 1. to grow; 2. due to; 3. to make better; 4. considerably; 5. extremely; 6. thus; 7. for instance; 8. instrument; 9. particular; 10. major; 11. problem; 12. to provide; 13. separated; 14. to go on; 15. to give the possibility; 16. therefore; 17. despite; 18. fight; 19. to build; 20. to choose; 21. to get.

5. Translate the following verbs taking into consideration the meaning of the nouns given in brackets:

to exist (existence - существование); to propose (proposition - предположение); to interfere (interference – вмешательство, препятствие); to adopt (adoption - принятие); to prevent (prevention - предотвращение ); to construct (construction - строительство); to require (requirement - требование ); to extend (extent - протяженность); to support (support - опора); to mean (meaning - значение ); to improve (improvement - улучшение).

6. Translate the following words taking into consideration the meaning of their antonyms given in brackets:

to connect (disconnect - разъединять); to heat (to cool - охлаждать ); positive (negative - отрицательный); simple (complicated - сложный); to give (to take - брать ); to melt (to solidify - застывать); equal (unequal - неравный); absence (presence - присутствие); remarkable (usual - обычный); to increase (to reduce - уменьшать); previous (future - будущий); military (civil - гражданский); capable (incapable - неспособный); rapid (slow - медленный); fault (advantage - преимущество).

7. Fill in the gaps in the sentences below using the words on the list:

pipe, manually, be equipped, fixture, maintain, source, appropriate.

Hot-Water Installations

When hot-water _____ is installed, it is often expected to maintain the temperature of the water for a distance of up to 100 ft from the _____ it serves. If the distance between the hot-water ______ and the fixture being served is more than 100 ft, a recirculating system is frequently required. When a recirculating system is not ______ , other means can be used to ______ water temperature. These means can include insulation of heating tapes.

If a circulator pump is used on a recirculating line, the pump must _______ with a cutoff switch, which may operate _______ or automatically.

Study the passage above. Find the topic sentence, then list the details that support it.

II. Reading Comprehension.

1. Read and translate the following text. Use a dictionary if necessary.

Water Service

The main pipe delivering water to a potable water system is a water service. A water service pipe must have a diameter of at least 3/4 in. The pipe must be sized according to code re​quirements to provide adequate water volume and pressure to the fixtures.

Ideally, a water service pipe should be run from the primary water source to the building in a private trench. Private trench is a trench not used for any purpose except for the water service. However, it is normally allowable to place the water service pipe in the same trench used by a sewer or building drain when specific installation requirements are followed. The water service pipe must be separated from the drainage pipe. The bottom of the water service pipe may not be closer than 12 in. to the drainage pipe at any point.

A shelf must be made in the trench to support the water service pipe. The shelf must be made solid and stable and be at least 12 in. above the drainage pipe. It is not acceptable to locate a water service pipe in an area where pollution is probable, and you should never run it through, above, or under a waste disposal system, such as a septic field.

If a water service is installed in an area subject to flooding, the pipe must be protected against flooding. Water services must also be protected against freezing. The depth of the water service depends on the climate of the location. It is necessary to check with a local code officer to see how deep a water service pipe must be buried in this or that area. It is important to take care when backfilling a water service trench. The backfill material must be free of objects, like sharp rocks, that may damage the pipe.

When a water service enters a building through or under the foundation, the pipe must be protected by a sleeve, which is usually a pipe with a diameter at least twice that of the water service. Once through the foundation, the water service may need to be converted to an acceptable water distribution pipe. Some materials approved for water service piping are not approved for interior water distribution.

If a water service pipe is not an acceptable water distribution material, it must be converted to an approved material, generally within the first 5 ft of its entry into the building. Once inside a building, the maze of hot and cold water pipes is referred to as water distribution pipes.

2. Answer the following comprehension questions:

1.
What is understood under the term “water service”?

2.
What is the location of a water service pipe?

3.
What is the distance between a water service pipe and a drainage pipe?

4.
In which cases must a water service pipe be protected against flooding?

5.
What influences the depth of a water service?

6.
What protects a water service pipe when it enters a building?

7.
Is there any difference between the material used of water service piping and interior water distribution?

When you have answered the questions, find a partner in your group. Compare your answers and swap the information.

III. Comprehension and Word Study.

1. Make whole sentences joining the given parts of them:

1. The main pipe delivering water to a potable water system…

2. A water service pipe …

3. A private trench…

4. The shelf…

5. If a water service is installed in an area subject to flooding, the pipe…

6. Water services…

7. Some materials approved for water service piping…

8. The maze of hot and cold water pipes inside a building…

a) … is a trench not used for any purpose except for the water service.

b) … must be separated from the drainage pipe.

c) … must be protected against flooding.

d) … is a water service.

e) …are not approved for interior water distribution.

f) … must be made solid and stable and be at least 12 in above the drainage pipe.

g) … must be protected against freezing.

h) … is referred to as water distribution pipes.

2. Choose which of the four options (a, b, c or d) given in the test fits each gap. There is necessary one best answer.

Some Hard-Line Facts

1.
All devices used to treat or convey … water must be protected against contamination.


a) potable

c) running

b) drinking

d) clear
2.
It is not … to install stop-and-waste valves underground.


a) useful

c) suitable

b) necessary

d) acceptable
3.
If there are two water systems in a building, one potable, one nonpotable, the … for each system must be marked clearly. The marking can be in the form of a suspended metal tag or a colour code. Nonpotable water piping should not be concealed.


a) trenches

c) piping

b) directions

d) ways
4.
… materials, such as chemicals, may not be put in a potable water system.


a) Soluble

c) Hazardous

b) Dangerous

d) Contaminated
5.
Piping that has been used for a purpose other than… potable water may not be used as a potable water pipe.


a) conveying

c) conveyor

b) convey

d) conveyance
6.
Water used for any purpose should not be returned to the potable water … but transported to a drainage system.


a) treatment

c) purification

b) supply

d) transportation
3. Fill in the gaps with a suitable derivative from the word given in brackets.

Antiscald Precautions

It is easy for the very young or the (1. old) to receive serious burns from (2. to plumb) fixtures. In an attempt to reduce (3. accident) burns, it is required that mixed water to gang showers be (4. to control) by thermostatic means or by pressure-balanced valves. All showers, except those in (5. resident) dwellings, must be equipped with pressure-balanced valves or thermostatic controls. These temperature-control valves may not allow water with a temperature of more than 120 F to enter the (6. to bath) unit.

4. a. Read the words and find their Russian equivalents in the left column:

	1. back-flow
	a) предупреждение

	2. prevention
	b) схожий, похожий

	3. gap
	c) спорный вопрос

	4. space
	d) противоток, обратное течение

	5. potable
	e) приборы, механизмы, устройства, приспособления

	6. feasible
	f) катастрофа, бедствие

	7. disaster 
	g) питьевой

	8. similar
	h) пробел, разрыв, промежуток, интервал

	9. devices
	i) погруженный, затопленный

	10. issue
	j) осуществимый

	11. submerged
	k) пространство, космос


b. Now fill in the gaps in the text with the words from the first column. Write the numbers 1-6 next to the correct words.

Back-Flow Prevention

Back-flow 1._____ has always been a serious 2._____, but it has come to be a primary concern in modern plumbing systems. A plumbing system that is not protected adequately from back-flow can result in 3.______. People can become ill or even fatally injured when back-flow occurs. An air gap is the most positive form of protection from 4.______. However, air gaps are not always 5.______. Because air gaps cannot always be used, a number of 6.______ are available for the protection of potable water systems.

5. Form all possible word combinations using the words from both columns. Translate your word combinations into Russian.

	1. water
	a) requirements

	2. drainage
	b) water

	3. distribution
	c) source

	4. specific
	d) distribution

	5. adequate
	e) service

	6. backfill
	f) volume

	7. acceptable
	g) pipe

	8. interior
	h) system

	9. approved
	i) installation

	10. potable
	j) material


(6. Make up your own sentences using the words from your active vocabulary.

(7. Give opposites to the following words:

main, specific, close, stable, pollution, to enter, inside, interior, deep, primary, the same, to follow, to separate, bottom, above, blunt, hot.

(8. Analyze the chart below. Try to use the following structures: the same… as…; more…than; less… than; twice as much…as; three (four, five) times as little…as; as…as; not so…as.
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IV. Speaking Practice.

1. Discuss with your partner the text “Water Service”.

2. Make a close-to-the-text retelling of the contents.

 V. Writing Section.

1. Translate the text using a dictionary. Give the answer to the question: How can water be heated?

Hot Water Supply

Designing a heating system. In general a heating system should be designed so that the water will circulate by gravity. In some installations circumstances are such that a pump or accelerator must be used to achieve a satisfactory circulation. 

When designing a heating system for a large building, it is usual – in the interests of economy and to ensure efficient heating – to calculate how much heat will be needed to maintain the building at the desired temperature. Then the size of the boiler and the amount of pipe and radiator heating surface required to give out this heat will be estimated. For small systems, “rule-of-thumb” methods and past experience are generally a sufficient guide.

Boilers. The boiler may be one of a number of types. It may be a solid one-piece casting, rectangular in form; it may be sectional; or it may be conical in shape wrought or cast iron. For smaller systems, the first and last named types are both cheap and suitable. 

Erecting and fixing boilers. No difficulties exist in the fixing of independent boilers. A good level concrete foundation is needed, and common-sense fire precautions should be observed. 

Sectional boiler can be almost any size to as much as 5 or 6 tons in weight. They are usually delivered in separate parts requiring assembly. 

The stand should be fixed on the level concrete foundation, and it is a good plan to raise the stand either on a course of brickwork or on a concrete curb of similar height. This gives a deeper ash-pit, which allows a considerable accumulation of ashes.

It is to assemble the sections on the floor rather than on the stand, so that it will not get pulled about and may be damaged. If, however, the boiler is a heavy one, it can be assembled on the stand if care is taken. The front of the stand can be removed for assembly of the front section. 

Can you state the main idea of each paragraph in a nutshell?

Progress Test

1. Fill each of the numbered blanks in the following passage. Use only one word in each space.

Water Resources
Water is a 1.______ resource because of its physical and chemical 2.______. Its many uses include drinking and domestic uses industrial cooling, power production, transportation, fishing and recreation, agriculture (irrigation), waste disposal. As a source of life it cannot be 3.______. As with all resources, there is a limit to its 4.______. Water is combined with carbon dioxide by green plants in the synthesis of carbohydrates, from which all other foods are 5.______.

It is important for 6.______ and transporting nutrients through the soil and throughout the bodies of plants and animals. It can carry deadly organisms and toxic wastes, 7.______ radioactivity.

Water processes high heat 8._____. Heat accumulation in the hydrosphere in summer time and heat 9._____ in winter time make milder the climate of the Earth.

Water destructs rocks, dissolves inorganic 10.______ and carries them over great 11.______. Water is the only source of oxygen entering the atmosphere in the course of photosynthesis. It is the only natural mineral 12.______ that cannot be replaced with other substances.

	1. a) vital
	b) minor
	c) great

	2. a) qualities
	b) characteristics
	c) properties

	3. a) changed
	b) replaced
	c) used

	4. a) supply

	b) treatment
	c) delivering

	5. a) built
	b) formed

	c) created

	6. a) dissolving
	b) melting
	c) changing

	7. a) including
	b) except

	c) besides

	8. a) changing
	b) constancy
	c) stability

	9. a) prevention
	b) withdrawal
	c) revealing

	10. a) compounds
	b) parts
	c) organisms

	11. a) distances
	b) territories
	c) blanks

	12. a) water
	b) element

	c) substance


2. In this exercise you must choose the word which best completes each sentence. Indicate a, b, c or d against the number of each item 1-15 for the word you choose:

1.
The protection of our ground water … has received widespread attention.


a) resources

c) sources

b) places

d) means
2.
The need to protect this vital resource, to sustain the life and health of citizens and the ecosystem is becoming … .


a) primarily

c) normally

b) evident

d) increasingly
3.
Ground water is used for domestic and municipal drinking water …, irrigation and livestock, and industrial processes.


a) needs

c) requirements

b) supplies

d) desires
4.
Ground water also … the health of related surface water ecosystems, including lakes, rivers, streams, wetlands, and estuaries.


a) treats


c) cures


b) supports

d) hurts
5.
In many parts of some countries, ground water serves as the only … source of drinking or irrigation water.


a) suitable

c) used

b) possible

d) reliable
6.
The quality of such a vital resource as ground water is … by a number of land-use activities.


a) destroyed

c) threatened

b) polluted

d) changed
7.
It is necessary to … the frequency of occurrence and concentration of pesticides and nitrates in drinking water wells.


a) determine

c) foresee

b) know

d) check
8.
Wetlands function like natural basins, … either floodwater that overflows riverbanks or surface water that collects in isolated depressions.


a) holding

c) storing

b) gathering

d) accumulating
9.
Lakes are sensitive to pollution … because lakes flush out their contents relatively slowly.


a) inputs

c) compounds

b) elements

d) chemicals
10.
Warm weather and dry conditions that raise water temperatures, depress dissolved oxygen concentrations, and dry up shallow … .


a) ponds

c) waterbodies

b) waters

d) sources
11.
If a water service is comprised of a … pipe with no joints, a pressure test may not be required.


a) double

c) broken

b) single

d) complicated
12.
A water service must be tested, … and approved before being buried.


a) inspected

c) looked through


b) checked

d) viewed
13.
Water services must be located deep enough to prevent … .


a) cooling

c) heating

b) freezing

d) melting
14.
Some distribution systems are simple and consist only of a source of …, a main pipe line, and a small amount of distribution piping.


a) supply

c) equipment

b) demand

d) disposal
15.
Due to man’s vast actions at the present time, various systems and methods of water … are required.


a) purification

c) distribution

b) distillation

d) treatment
3. Fill in the gaps with the words given below:

domestic, valves, intakes, engineering, enterprise, consumption, pipe-lines, demand, purposes, consumers, preserving.

Water supply
The man needs water for the satisfaction of his 1) ________,
economical, industrial and public purposes.

The total amount of water necessary for the satisfaction of all requirements of a community, an industrial 2) _______ or any other activity is called water 3) ______.
The rate of specific water consumption depends on the cultural level of the population. Water supply is the combination of engineering measures for the satisfaction of the 4) ______ of the population and national economy in water for different 5) ______.
The water-works system (plumbing) includes the whole combination of 6) ______ works (buildings, equipment, 7) ______ .
This combination of engineering works is intended for intaking, raising, purification, 8) ______ and delivering water to the 9) ______. This combination of engineering works consists of water 10) ______, pumping stations, water purification plants, fresh water tanks, 11) ______, water ducts and pipelines.
4. Find the odd word.

1. a) disastrous            2. a) sea                  3. a) was                4. a) see             

b) evident                    b) ocean                 b) provided            b) observe 

c) impervious              c) stream                c) ungerwent          c) know

d) purity                      d) sand                   d) spent                  d) look

5. a) palatable             6. a) undersoil         7. a) mathematics  8. a) lake

b) pleasant                  b) undergo               b) premises            b) water

c) tasty                        c) underestimate      c) devices              c) vapour

d) objectionable          d) underwrite          d) waterworks        d) ice

      9. a) purification installations                   10. a) source of supply  

b) pumping stations                                    b) reservoir

c) water mains                                             c) conduit

d) engineering measures                             d) filter

МОДУЛЬ 2
WATER POLLUTION
Цели:

	Вы должны знать
	Вы должны уметь

	1. Лексика:

-активный словарь по теме;

- основные определения, характеризующие способы использования водных ресурсов в различных целях;

- источники, способы и типы  загрязнения водных ресурсов;

- загрязнение подземных и поверхностных вод;

- загрязнение морской среды;

- последствия загрязнения для окружающей среды.
	1. Читать и переводить тексты по теме, используя активный словарь.

2. Вести диалог и рассказывать о видах и способах загрязнения поверхностных и подземных вод, а также о загрязнении морских вод и о его воздействии на окружающую среду.


Entry Test

1. In this exercise you must choose the word or phrase which best completes each sentence. Indicate a, b or c against the number of each item 1- 15 for the word or phrase you choose:

1.
During the past years, many nations have passed laws that severely restrict industrial … of wastes into watercourses.



a) discharges


b) supply


c) charges

2.
Dam construction creates new recreational opportunities because … provide new sites for boating, camping, and related recreation.



a) rivers


b) swimming-pools


c) reservoirs

3.
Water flowing from a river into the sea is … dense than salt water.



a) less


b) more


c) above

4.
For steam turbines to function efficiently, the steam must be … into water after it leaves the turbine.



a) vapoured



b) condensed


c) poured

5.
Many underground tanks are fabricated of carbon steel and are unprotected from … .



a) contamination


b) pollution


c) corrosion

6.
Certain tests using air, water or instruments can be … on the piping.



a) performed


b) used


c) transformed

7.
Many ports lack proper waste disposal facilities, and many ship … their waste at sea.



a) flow


b) dump


c) send

8.
Money was spent on developing new fields and drilling more and more … .



a) reservoirs


b) plants


c) wells

9.
The users of public waters have a responsibility for returning them as … as possible.



a) palatable



b) clean


c) pure

10.
Treated sewage and trade wastes are the major sources of river … .



a) pollution


b) treatment


c) usage

11.
Water pollution destroys fish and wild life and spoils potential … areas.



a) swimming


b) drinking


c) recreational

12.
Adoption of better industrial and agricultural practices is necessary … toxic wastes from being discharged into lake or stream.



a) to increase


b) to get rid


c) to prevent

13.
The heavy organic … are pumped to the sludge digestion tank.



a) matter


b) solids


c) particle

14.
Water pollution is … of surface or ground water supplies by sewage, industrial wastes, etc.



a) contamination


b) usage


c) pollution

15.
River water has some capacity for … , but some pollutions are objectionable.



a) selfcontamination

b) selfpurification

c) selfdestruction
2. Read the text and fill in the gaps with the appropriate words and phrases given below:

sewage, animal, food, biological, microorganisms, processes, poisoning.

Types of Pollutants

Pollutants entering the sewage waters can be divided into several groups. As to their nature pollutants are divided into organic, mineral, bacteriological, (1) … and toxic.

Mineral pollutants are generally represented by sand, clay particles, particles of ore, slag, mineral salts, solutions of acids, alkalies and others.

Organic pollutants are subdivided by their origin into plant and (2) … wastes. The plant organic pollutants are residues of plants, paper, vegetable oil, etc. Pollutants of animal origin are residues of human and animal (3) … , some body secretions and breakdown products.

Bacteriological and biological pollutants include various (4) … . This pollution is mainly characteristic of house hold sewage (water from kitchens, toilets, shower baths, laundries, dining rooms, hospitals…) and (5) … of industries (manufacturing of steel or chemicals). Acids and alkalies, dyes, strong poisonous salts, oils and grease are waste products from industrial (6) … .

Toxic pollutants. The toxicity of all materials depends on the concentration. The most important mechanism for toxicity in the body in the (7) … of enzymes which are the catalysts of all the body functions.

Учебный элемент 1 (УЭ-1).

Sources and Kinds of Water Pollution

I. Vocabulary Work.

1. To check or build up your vocabulary on this subject, look at the words and word combinations listed on this page.

	 algae (n)
	- водоросли (простые, часто микроскопические растения)

	 to alter (v)
	- изменять

	 to conserve (v)
	- хранить, сберегать

	 to cope with (v)
	- справляться (с чем-либо)

	 corrugation (n)
	- полив по мелким  бороздам

	 dam (n)
	- дамба

	 to depend on (v)
	- зависеть (от чего-либо/ кого-либо)

	 discharge (n)
	- слив, выброс, сток

	 discharges (n)
	- сточные воды

	 dispersal (n)
	- распространение

	 to disperse (v)
	- рассеивать, распространять

	 to dissipate (v)
	-рассеивать,распространять, распределять

	 to dissolve (v)
	- растворять

	 to dredge (v)
	- производить дноуглубительные работы, углублять

	 dredging (n)
	- углубление дна

	 evaporation (n)
	- испарение

	 extensively (adv)
	- широко; тщательно

	 fresh water (n)
	- пресная вода

	 freshwater (adj)
	- пресноводный

	 greenhouse (n)
	- теплица, оранжерея

	 impact (n)
	- воздействие

	 impoundment (n)
	- водохранилище; аккумуляция стока, запруда

	 incentive (n)
	- стимул, поощрение

	 intermittent (adj)
	- прерывающийся, прекращающийся, неустойчивый, нерегулярный

	 to interrupt (v)
	- прерывать

	 lock (n)
	- шлюз, плотина

	 maintenance (n)
	- поддержание, сохранение

	 oxygen (n)
	- кислород

	 pollution (n)
	- загрязнение

	 precipitation (n)
	- осаждение; выпадение осадков

	 to purify (v)
	- очищать

	 recreation (n)
	- восстановительный отдых, досуг, оздоровление

	 scarce (adj)
	- скудный

	 silt (n)
	- ил, осадок, шлам, наносы

	 solvent (n)
	- растворитель

	 to treat (v)
	- обрабатывать, подвергать воздействию

	 unsightly (adj)
	- неприглядный, вызывающий отвращение (своим видом)

	 vessel (n)
	- судно, корабль

	 water main
	- водопроводная сеть, водопровод

	 water pipe (n)
	- водопроводная труба

	 water-demanding (adj) (plant)
	- влаголюбивое (растение)

	 to withdraw for (v)
	- извлекать, забирать, откачивать (воду)


2. Match the words and word phrases in column A with their translation in column B.

	A. 1. water pu​rification facilities
	B. a) потребность в воде

	     2. water supply
	     b) расход воды, потребление воды

	     3. demand for water
	     c) полив затоплением

	     4. metropolitan areas
	     d) водопользование в русле

	     5. water consumption
	     e) устье реки

	     6. trickle irrigation
	     f) нутриенты, питательные вещества

	     7. flooding irrigation
	     g) уровень грунтовых вод

	     8. furrow irrigation
	     h) подпочвенное орошение, орошение грунтовыми водами

	     9. overhead irrigation
	     i) водоснабжение

	   10. subirrigation  
	     j) орошение дождеванием

	   11. nutrient materials 
	    k) струйчатое орошение

	   12. river's mouth
	    l) полив по бороздам

	   13. natural setting
	    m) водоочистные сооружения

	   14. inland waterway system 
	    n) территория города с пригородами

	   15. in-stream use of water
	    o) система внутренних водных путей

	   16. water table 
	    p) естественная среда


(3.   Translate these groups of international words into Russian:

 - class (n) – to classify (v) – classified (adj) – classification (n); 

 - category (n) – categorical (adj);

 - domestic (adj) – domestication (n);

 - industry (n) – industrial (adj) – to industrialize (v) – industrialization (n);

 - resident (n) – residence (n) – residential (adj);

 - to complex (v) – complex (n) – complex (adj)– complexion (n) – complexity (n); 

 - problem (n) – problematic (adj) – problematic (adv);

 - water (n) – watered (adj) – waterless (adj), 

 - transport (n) – to transport (v) – transportation (n) – transporting (adj);

 - percent (n) – percentage (n); 

 - municipal (adj) – municipality (n);

 - active (adj) – activity (n) – to activate (v);

 - nation (n) – national (adj) – nationality (n);

 - conditioner (n) – conditioning (n) – conditioning (adj);

 - toilet (n) – toilet (adj) ;

 - person (n) – personnel (n) – personal (adj) – personality (adj);

 - liter (n) – milliliter (n);

 - nature (n) – natural (adj) – unnatural (adj);

 - process (n) – processing (n);

 - to concentrate (v) – concentration (n);

 - type (n) – typical (adj);

 - result (n) – to result (v) – resultative (adj);

 - potential (n) – potential (adj) – potentially (adv);

 - to train (v) – trainer (n) – training (n) – training (adj);

 - to associate (v) – association (n) – associating (adj);

 - adequate (adj) – inadequate (adj) – adequacy (n) – inadequacy (n);

 - metropolitan (n) – metropolitan (adj);

 - public (n) – public (adj) – publicly (adv) – publicity (n); 

 - to limit (v) – limit (n) – limitation (n) – limitative (adj);

 - resource (n) – resourceful (adj);

 - to conserve (v) – conservation (n);

 - principle (n) – principally (adv);

 - irrigation (n) – irrigational (adj);

 - to produce (v) – product (n) – production (n) – productive (adj) – productivity (n);

 - policy (n) – political (adj);

 - technology (n) – technological (adj);

 - million (n) – millionaire (n);

 - meter (n) – kilometer (n);

 - to result (v) – result (n) – resultative (adj) – resultativeness (n);

 - to modify (v) – modified (adj) – modification (n);

 - practice (n) – practical (adj) – impractical (adj) – practicability (n) –impracticability (n);

 - stimulate (v) – stimulating (adj);

 - farm (n) – farmer (n) – farming (n);

 - method (n) – methodical (adj) – methodology (n);

 - energy (n) – energetic (adj) – energetically (adv); 

 - electric (adj) – hydroelectric (adj) – electrical (adj) – electrically (adv)  – electricity (n);

 - to navigate (v) – navigation (n) – navigational (adj);

 - to reserve (v) – reservoir (n);

 - temperature (n) – thermal (adj);

 - to act (v) – action (n) – active (adj);

 - to accumulate (v) – accumulator (n) – accumulated (adj) – accumulating (adj);

 - channel (n) – channeling (adj); 

 - serious (adj) – seriously (adv) – seriousness (n);

 - cli​mate – climatic (adj) – climatically (adv); 

 - to populate (v) – population (n) – populating (adj) – populated (adj)  –   unpopulated (adj);

 - organ (n) – organism (n);

 - to plan (v) – plan (n)  – planned (adj) – unplanned (adj);

 - toxic (adj) – toxicity (n);

 - to act (v) – act (n) – acting (adj) – acted (adj);

 - to control (v) – control (n) – control (adj)  – uncontrolled (adj);

 - role (n) – role (adj).

4. Match the words with their synonyms and translate the pairs you will get:

	1. unsightly
	a) to dissipate

	2. to conserve
	b) poor

	3. to disperse
	c) reservoir

	4. scarce
	d) unpleasant

	5. vessel
	e) to preserve

	6. impact
	f) to change

	7. to purify
	g) influence

	8. impoundment
	h) contamination

	9. to alter
	i) to clean

	10. pollution
	j) ship

	11. domestic
	k) watering

	12. to interrupt
	l) dissolvent

	13. irrigation
	m) to intermit

	14. solvent
	n) household


5. Match the given words with their antonyms and translate the pairs you will get:

	1. intermittent
	a) to contaminate

	2. rural
	b) pollution

	3. adequate
	c) continuous

	4. purification
	d) to waste

	5. scarce
	e) abundant

	6. unsightly
	f) good-looking, attractive

	7. to conserve
	g) urban

	8. to purify
	h) inadequate


6. Match the words given below with their definitions:

1. discharge 2. to purify 3. evaporation 4. to withdraw 5. incentive 6. lock 7. dam 8. silt 9. precipitation 10. pipe 11. recreation 12. to treat 13. pollution 14. water main 15. solvent 16. algae 17. fresh water 18. to alter 19. to conserve 

a – water that is not from the sea and is not salty;

b – to move sth away from a place;

c – a substance, especially a liquid, that can dissolve another substance;

d – to make sth pure by removing substances that are dirty, harmful or not wanted;

e – to use a chemical substance or process to clean, protect, preserve sth;

f – to use as little of sth as possible so that it lasts a long time;

g – to make sth different;

h – a large underground pipe or system of pipes that supplies buildings with water;

i – a tube through which liquids or gases can flow;

j – 1) rain, snow, etc. that falls; the amount of this that falls; 2) a chemical process in which solid material is separated from a liquid;

k – sth that encourages you to do sth;

l – a particular activity that sb does when they are not working;

m – a barrier that is built across a river in order to stop the water from flowing, used especially to make a reservoir (= a lake for storing water) or to produce electricity;

n – a substance that comes out from somewhere;

o – sand, mud, etc. that is carried by flowing water and is left at the mouth of a river or in a harbour; 

p – a process of a liquid changing into a gas, especially steam;

q – very simple plants with no real leaves, stems or roots that grow in or near water, including seaweeds;

r – a section of canal or river with a gate at either end, in which the water level can be raised or lowered so that boats can move from one level to the canal or river to another;

s – the process of making air, water, soil, etc. dirty; the state of being dirty.

7. Fill in the gaps with prepositions if necessary:

1.
In the past, almost any navigation project was quickly approved and funded, regardless … the impact on other uses.

2.
Urban residents are usually supplied … water … complex and costly water pu​rification facilities. 

3.
… average, each person in a North American home uses 300-400 liters of water … each day. 

4.
Yet all water that enters … the house has been purified and treated to make it safe for consumption. 

5.
Natural processes cannot cope … the highly concentrated wastes typical … a large urban area. 

6.
In some places, water must be piped … hundreds of kilometers for irrigation.

7.
Planting wheat or soybeans … potatoes or sugar beets reduces the amount of water required. 

8.
Major in-stream uses of water are … hydroelectric power, recreation, and navigation. 

9.
The sudden discharge … a dam of the impounded water also can seriously alter the downstream environment. 

8. Form all possible word combinations using the words from both columns and translate them into Russian:

	1. water 
	a) irrigation

	2. domestic
	b) discharges

	3. intermittent
	c) supply

	4. natural
	d) life

	5. scarce 
	e) setting

	6. metropolitan
	f) vessels

	7. flooding 
	g) use

	8. aquatic
	h) areas

	9. transport
	i) materials

	10. industrial 
	

	11. waste
	

	12. nutrient
	


9. Compose the sentences of your own using the words and word combinations given below:

to be classified into, domestic use, agricultural use, industrial use, in-stream use, to  include, a solvent, irrigation, to be altered, recreation, navigation, hydroelectric power, to be used for cooling, to dissipate and transport waste materials.

10. Translate the following sentences into Russian. Try not to look up any words, but work from memory:

1.
Many rural residents still obtain safe water from untreated private wells.
2.
Extending and merg​ing of urban communities have created problems in the     development, transporta​tion, and maintenance of quality water applies.

3.
Until recently, the cost of water in almost every community has been so low that there was very little incentive to conserve, but increasing purification costs have raised the price of domestic water and it is becoming evident that increased costs do tend to reduce use.

4.
In fact, many streams are now overused for this purpose, especially watercourses in urban centers.

5.
The use of watercourses for waste dispersal degrades the quality of the water and may reduce its usefulness for other purposes.

6.
In some areas, irrigation is a problem because there is no supply of water nearby.

7.
This act provided federal funds and technical assistance to strengthen local, state, and interstate water-quality programs.

8.
However, the dams needed for hydroelectric power plants have definite disadvantages, including the high cost of construction and the resultant destruction of the natural habitat in streams and surrounding lands.

II. Reading Comprehension.

1. Read the text with a dictionary. 

Categories of Water Use

The use of water can be classified into four categories: (1) domestic use, (2) agricultural use, (3) in-stream use, and (4) industrial use.

Domestic Use of Water. Many rural residents still obtain safe water from untreated private wells, but urban residents are usually supplied with water from complex and costly water purification facilities. A relatively small amount of freshwater—roughly 8 percent of the global total—is withdrawn for domestic and municipal requirements. Domestic activities in highly developed nations require a great deal of water. This domestic use includes drinking, air conditioning, bathing, washing clothes, washing dishes, flushing toilets, watering lawns and gardens. Most of this domestic water is used as a solvent to carry away wastes, with only a small amount used for drinking. Yet all water that enters the house has been purified and treated to make it safe for consumption. Natural processes cannot cope with the highly concentrated wastes typical of a large urban area. The unsightly and smelly results present a potential health problem for the municipality. 

The major problem associated with domestic use of water is maintaining an adequate, suitable supply for growing metropolitan areas. Demand for water in urban areas sometimes exceeds the immediate supply.

During the summer, water demand is high, and precipitation is often low. More domestic water is wasted than consumed. This loss, nearly 20 percent of the water withdrawn from public supplies (mainly through leaking water pipes and water mains), is amazingly large. 

Agricultural Use of Water. The major consumptive use of water in most parts of the world is for agricultural purposes and principally for irrigation.

The amount of water used for irrigation and livestock continues to increase throughout the world. In some areas, irrigation is a problem because there is not a supply of water nearby. In some places, water must be piped hundreds of kilometers for irrigation.

Water loss from irrigation may be reduced in many ways. Increasing cost of water will stimulate conservation of water by farmers just as it does the owners. Another method is to reduce amount of water-demanding crops grown in dry areas, or change from high water-demanding to lower water-demand crops. Switching trickle irrigation also reduces water consumption. 

In-Stream Use of Water. When the flow of water in streams is interrupted or altered, the value of the stream is changed. Major in-stream uses of water are for hydroelectric power, recreation, and navigation. 

Sailing, waterskiing, swimming, fishing, and camping all require water of reason​ably good quality. Overuse or inconsiderate use of water can degrade its quality. For example, waves generated by powerboats can accelerate shoreline erosion and cause siltation.

Most large urban areas rely on water to transport needed resources. During recent years, the inland waterway system has carried about 10 percent of the goods, such as grain, coal, ore, and oil.

Industrial Use of Water.  Water for industrial use accounts for more than half of total water withdrawals. Ninety percent of the water used by industry is for cooling. Most industrial processes involve heat exchanges. Water is a very effective liquid for carrying heat away from these processes. If the water heated in an industrial process is dumped directly into a watercourse, it significantly changes the stream's water temperature. This affects the aquatic ecosystem by increasing the metabolism of the organisms and reducing the water's ability to hold dissolved oxygen.

Industry also uses water to dissipate and transport waste materials. In fact, many streams are now overused for this purpose, especially watercourses in urban centers. The use of watercourses for waste dispersal degrades the quality of the water and may reduce its usefulness for other purposes. This is especially true if the industrial wastes are toxic.

2. Answer the following comprehension questions:

1.
What are the four categories of water use?

2.
Where do rural and urban residents obtain safe water from?

3.
How much water is withdrawn for domestic and municipal requirements?

4.
How is water for domestic needs used?

5.
What are the main causes of water loss?

6.
Why do people have to reduce their water consumption?

7.
What will future agricultural demand for water depend on?

8.
Why is irrigation considered to be a problem in some areas?

9.
What methods can be used to reduce the amount of water for irrigation?

10.
What does in-stream use of water include?

11.
What damage is caused to the nature by hydroelectric power plants?

12.
How is water used for recreational purposes?

13.
What is the effect of dredging on water quality?

14.
For what purposes is water used in industry?

15.
What measures are taken or can be taken in future to prevent water pollution?

When you have answered the questions, find a partner in your group. Compare your answers and swap the information.

III. Comprehension and Word Study.

1. Name the sentence which best reveals the idea of the text.

1.
The text is about four main categories into which the use of water can be classified.

2.
The text dwells on the federal role in maintaining water quality.

3.
The text describes the sources of water pollution and the measures taken to prevent it.

2. In this exercise you will find nine jumbled sentences. First read them and then arrange the jumbled sentences in order. The order should be the same as in the text above. Some of these sentences are not present in the text. Appoint the place where they may be.

1.
A relatively small amount of freshwater—roughly 8 percent of the global total—is withdrawn for domestic and municipal requirements.

2.
Because most of the world's consumptive use of water results from irrigation, it is becoming increasingly important to modify irrigation practices to less water. 

3.
During recent years, the inland waterway system has carried about 10 percent of the goods, such as grain, coal, ore, and oil.

4.
Hydroelectric power plants do not consume water and do not add waste products to it. 

5.
In fact, the building of a dam often encourages people to develop the flood-plain.

6.
This domestic use includes drinking, air conditioning, bathing, washing clothes, washing dishes, flushing toilets, watering lawns and gardens.

7.
For example, waves generated by powerboats can accelerate shoreline erosion and cause siltation.

8.
The use of watercourses for waste dispersal degrades the quality of the water and may reduce its usefulness for other purposes. 

9.
For example, electric power generating plants use water to cool steam so that it changes back into water.

3. Go through the following statements and say if they correspond to the text. Put a tick next to the correct statements.

1.
Most industrial processes involve heat exchanges.

2.
Land use and water use are not interrelated and can be viewed independently.

3.
Some recreational opportunities, such as river fishing, have been lost.

4.
The major problem associated with agricultural use of water is maintaining an adequate, suitable supply for growing metropolitan areas. 

5.
During the summer, water demand is high, and precipitation is often high. 

6.
The method of trickle irrigation delivers the water directly to the roots of the plants, rather than flooding entire fields. 

7.
Discharging the colder water at the bot​tom of the reservoir causes a sudden decrease in the stream's water temperature.

4. Choose one variant (a, b, c) to complete the sentences according to the text. There is definitely one best answer.

1.
Many … residents still obtain safe water from untreated private wells.


a) rural

b) municipal

c) urban

2.
A relatively small amount of freshwater—roughly 8 percent of the global total—is withdrawn for … requirements.


a) agricultural

b) domestic and municipal

c) industrial

3.
Most of domestic water is used as a solvent to carry away wastes, with only a small amount used for … . 


a) washing machines

b) washing up

c) drinking

4.
… for water in urban areas sometimes exceeds the immediate supply.


a) Use

b) Need

c) Demand

5.
As long as water is considered a limitless, inexpensive resource, there will be little effort … . 


a) to conserve


b) to store

c) to consume

6.
Most of the world's consumptive use of water results from … .


a) dissipation

b) in-stream use of water

c) irrigation

7.
… is a method of irrigation that uses much water.


a) furrow irrigation


b) flooding irrigation

c) overhead irrigation

8.
… is necessary to maintain the proper channel depth.


a) Dredging


b) Corrugation

с) Precipitation
5. Translate the following sentences into English. Try to use your active vocabulary and work from memory. 

1.
Больше воды, предназначенной для бытовых нужд, расходуется  впустую, чем потребляется.

2.
Потери воды при орошении могут быть сокращены различными способами. 

3.
Подсчеты показывают, что 40% энергии, направляемой в Небраске на нужды сельского хозяйства, уходят на орошение. 

4.
90% воды, используемой в промышленности, идет на охлаждение. 

5.
Еще одним методом является сокращение количества влаголюбивых растений, выращиваемых в засушливых регионах, или замена более влаголюбивых растений  менее влаголюбивыми. 

6. Make a summary of the text.

7.  How can pollution prevention help you?
It is hard to imagine that one person can make a difference in protecting and conserving fresh water supplies on this planet, but each individual can really help the environment. The following concepts can help you protect water from pollution, conserve water by reducing the amount of water you use, and save money:

Changing What You Use
•
Replace shower heads and faucet aerators with water efficient models.

•
Use a water-filled milk jug or plastic bottle in your toilet tank to displace water; this allows your toilet to operate using less water.

•
Choose nonphosphate or low phosphate detergents. High phosphate levels in lakes and streams can kill fish and other wildlife.

•
Use a broom instead of water to clean your driveway or garage. Do not sweep debris into the street or storm sewer.

•
Put a spray nozzle on the end of your hose for car washing and plant watering to prevent the hose from continually releasing water and to control the amount of water used.

•
Use native plants in your garden that require less water.

•
Use cat litter or sand instead of salt on icy walks. Salt pollutes water and kills plants.

Changing What You Do
•
Do not let the water run while brushing your teeth or washing your face (you can save up to 5 gallons).

•
Do not leave the water running if you wash dishes by hand.

•
Rinse all your dishes at once by using a dishrack placed in the sink.

•
Only run your dishwasher and washing machine when they are full.

•
Do not open fire hydrants on hot summer days because water needed to fight a fire will not be available in an emergency. 

•
Do not throw in the trash, pour down the drain, or dump on the ground paint, antifreeze, motor oil, and other household hazardous wastes, because they can migrate to your water source.

•
Dispose of tissues, dead insects, and other waste in a trash can rather than a toilet.

•
Plant native plants instead of traditional lawn grass to avoid the use of herbicides, pesticides, fertilizers.

•
Do not dump used motor oil on the ground or into sewers; throwing motor oil in the trash is illegal. Recycling centers and many service stations accept used motor oil for recycling.

Improving Your Housekeeping
•
Fix leaks by replacing faucet washers and toilet flappers as needed. A slow drip or leak can easily waste more than 100 gallons of water a week, which leads to an unnecessarily high water bill.

•
Put all litter in trash cans so it does not get washed into the storm sewers.

•
Clean up waste products while walking your pets.

Educating Yourself and Others
•
Educate your community about the effects of dumping waste, such as pesticides, down drains and into waterways.

•
Encourage your neighbors, family, and friends to install low flow water fixtures and to practice water conservation.

IV. Speaking Practice.

1. Speak about the ways of protecting the water against contamination and possible ways of water waste reduction. 

2. Discuss the text “Categories of Water Use” with your partner.

3. Make a close-to- the- text retelling of the contents.

V. Writing Section.

1. Read the words to the text “Types of Water Pollution” and their translation. Try to memorize these words so that to be able to grasp the main idea and the details of the text below more profoundly.

	1. environmental problem
	- экологическая проблема, проблема охраны окружающей среды

	2. to contaminate (v)
	- загрязнять

	3. human and animal wastes
	- бытовые отходы и отходы животноводства

	4. to affect (something) (v)
	- действовать (на), сказываться (на)

	5. ground water
	- грунтовые воды

	6. germ (n)
	- микробы

	7. sewage (n)
	- сточные воды

	8. fertilizer (n)
	- удобрение

	9. overfertilization (n)
	- избыточное внесение удобрений, перенасыщение удобрениями

	10. pulp (n)
	- (техническая) целлюлоза

	11. refining industry
	- перерабатывающая (обогащающая) промышленность

	12. to leach out (from) (v)
	- вымывать, выщелачивать

	13. dump (n)
	- свалка

	14. to deposit (v)
	- наносить, откладывать

	15. runoff (n)
	- сток (часть атмосферных осадков, стекающих в виде поверхностных водостоков)

	16. sediment (n)
	- осадок, ил, наносы, муть

	17. nonpoint source of pollution
	- рассредоточенный источник загрязнения

	18. point source of pollution
	- стационарный (местный, точечный) источник загрязнения

	19. drainage pipe
	- водоотводная труба (канализационной сети)

	20. litter (n)
	- мусор

	21. to float (v)
	- держаться на поверхности вoды, плавать

	22. to entangle (v)
	- опутать, поймать в ловушку

	23. to drill (oil) (v)
	- бурить (добывать нефть)

	24. to foul (v)
	- загрязнять, засорять

	25. deliberately (adv)
	- умышленно, сознательно, преднамеренно

	26. oil spill
	- утечка нефти

	27. petroleum (n)
	- нефть; бензин


2. Translate the text without a dictionary.

Types of Water Pollution

Water pollution is one of our most serious environmental problems. It occurs when water is contaminated by such substances as human and other animal wastes, toxic chemicals, metals, and oils. Pollution can affect rain, rivers, lakes, oceans, and the water beneath the surface of the earth, called ground water. Polluted water may look clean or dirty, but it all contains germs, chemicals or other materials that can cause inconvenience, illness or death. Water pollution has become a serious problem in most countries, including Canada, China, India, Japan, Russia, and the United States.

Domestic waste water. Sewage contains disease-causing bacteria and viruses. Wastewater usually contains high levels of nitrogen and phosphorus compounds that lead to overfertilization of water.

Industrial wastes. Heavy metals and synthetic organic compounds are produced by the pulp and paper, chemical, petrochemical and refining, metalworking, food-processing, and textile industries. Heavy metals such as zinc, lead, cadmium, chromium, mercury, and copper can cause serious health problems. Sometimes metals and other wastes leach out from dumps and enter ground water. Besides being discharged into water, industrial wastes are also released into the air. Rain and snow pick up airborne pollutants and deposit them on both land and surface water. This is called atmospheric deposition.

Land-use runoff. Rain washes sediment, fertilizers and pesticides into rivers. This is a nonpoint source of pollution in contrast to a point source of pollution, which comes from a specific source such as a drainage pipe.

Litter. Litter, especially plastic items such as six-pack container rings, is a serious form of marine pollution. Because it floats, plastic travels long distances, degrades beaches, and can entangle or kill birds, seals, turtles, and other marine life.

Petroleum. Most oil spills occur in coastal waters where oil is being drilled or transported. Oil fouls beaches, kills birds, fish, and animals, and causes long-lasting problems for many levels of marine organisms.

3. Answer the following comprehension questions.

1.
What is water pollution?

2.
In what countries has water pollution become a serious problem?

3.
What main types of water pollution do you know? Describe each of them.

(4. Translate the following text using a dictionary.

Inorganic Compounds

Combined waste waters contain about 0,1 % of contaminating materials, of which an average of 70 % is organic, the remainder being inorganic matter. Traditionally, inorganic compounds are considered to be of mineral, not biological, origin. Complementarily, most organic compounds are traditionally viewed as being of biological origin. Over the past century, the precise classification of inorganic and organic compounds has become less important to scientists, primarily because the majority of known compounds are synthetic and not of natural origin. Many compounds that contain carbon are considered inorganic; for example, carbon monoxide, carbon dioxide, carbonates, cyanides, cyanates, carbides, and thyocyanates. In general, however, workers in these areas are not concerned about such strict definitions. Inorganic compounds can be formally defined with reference to what they are not—organic compounds. Organic compounds are those which contain carbon, although some carbon-containing compounds are traditionally considered inorganic. 
(5. Define the following notions:

compound (n), inorganic compounds, organic compounds, synthetic (adj).

(6. Read the words to the text “Surface Runoff” and their translation. 
	 aquifer (n)
	- водоносный слой (пласт)

	 attributable (adj)
	- могущий быть приписанным, отнесенным

	 attrition (n)
	- изнашивание, истощение

	 to entrain (v)
	- вовлекать, захватывать

	 estuary (n)
	- лиман

	 groundwater recharge
	- пополнение подземных вод

	 impervious (adj)
	- непроницаемый

	 nonpoint source pollution
	- рассредоточенное загрязнение вод

	 percolation (n)
	- просачивание 

	 pernicious (adj)
	- пагубный, вредный, губительный

	 point source pollution
	- сосредоточенные сбросы

	 potable (adj)
	- питьевой

	 pristine (adj)
	- чистый, нетронутый

	 siltation (n)
	- заиливание

	 soil conservation
	- охрана почв

	 to translate (v)
	- превращаться, переходить в

	 watershed (n)
	- водораздел; площадь водосбора


(7. Translate the following text paying attention to the underlined words. State whether the textual meaning of these words corresponds to the vocabulary one.

Surface Runoff

Surface runoff is a term used to describe the flow of water, from rain, snowmelt, or other sources, over the land surface, and is a major component of the water cycle. Runoff that occurs on surfaces before reaching a channel is also called a nonpoint source. If a nonpoint source contains man-made contaminants, the runoff is called nonpoint source pollution. A land area which produces runoff draining to a common point is called a watershed. When runoff flows along the ground, it can pick up soil contaminants such as petroleum, pesticides (in particular herbicides and insecticides), or fertilizers. 
Human impact on surface runoff. Urbanization increases surface runoff, by creating more impervious surfaces such as pavement and buildings, that do not allow percolation of the water down through the soil to the aquifer. It is instead forced directly into streams or storm water runoff drains, where erosion and siltation can be major problems. 
Environmental impacts. The principal environmental issues associated with runoff are the impacts to surface water, groundwater and soil through transport of water pollutants to these systems. Ultimately these consequences translate into human health risk, ecosystem disturbance and aesthetic impact to water resources. In the case of surface waters, the impacts translate to water pollution, since the streams and rivers have received runoff carrying various chemicals or sediments. When surface waters are used as potable water supplies, they can be compromised regarding health risks and drinking water aesthetics (that is, odor, color and turbidity effects). Contamination of surface waters can lead to fish kills, or alter the balance of populations present. In the case of groundwater, the main issue is contamination of drinking water. Regarding soil contamination, runoff waters can have two important pathways of concern. Firstly, runoff water can extract soil contaminants and carry them in the form of water pollution to even more sensitive aquatic habitats. Secondly, runoff can deposit contaminants on relatively pristine soils, creating health or ecological consequences.

(8. Explain the following notions in writing:

surface runoff, nonpoint source pollution, point source pollution, urbanization, splash erosion, gully erosion, sheet erosion, stream bed erosion, light transmission, groundwater, surface water.

(9. Answer the following comprehension questions in written form:

1.
What substances can be transported by runoff?

2.
In what way does urbanization affect surface runoff?

3.
Enumerate the effects of surface runoff.

4.
Describe the environmental impacts of runoff.

(Учебный элемент 2 (УЭ-2).

Agricultural Water Pollution

I. Vocabulary Work.

1. To check or build up your vocabulary on this subject, look at the words and word combinations listed on this page.

	 abundant (adj)
	- изобилующий; в изобилии

	 adversely (adv)
	- неблагоприятно, отрицательно

	 ammonia (n)
	- аммиак

	 broad (adj)
	- широкий

	 to compromise (v)
	- подвергать опасности, ставить под угрозу

	 consequence (n)
	- последствие

	 to degrade (v)
	- приходить в упадок, деградировать

	 to detect (v)
	- обнаруживать


	 to determine (v)
	- определять

	 diversity (n)
	- разнообразие; многообразие

	 drought (n)
	- засуха, засушливая погода

	 effect (n)
	- воздействие; следствие, результат

	 to elevate (v)
	- поднимать(-ся); повышать(-ся)

	 grazing (adj)
	- пастбищный; травоядный; на подножном корме

	 guideline (n)
	- принцип, норма

	 habitat (n)
	- ареал, среда обитания

	 influence (n)
	- влияние

	 investigation (n)
	- расследование

	 landscape (n)
	- ландшафт, пейзаж

	 nitrate (n)
	- соль азотной кислоты, нитрат

	 nitrite (n)
	- соль азотистой кислоты, нитрит

	 nitrogen (n)
	- азот

	 nutrient (n)
	- питательное вещество

	 protection (n)
	- защита

	 to recharge (v)
	- пополнять (-ся)

	 to recover from (v)
	- восстановиться, оправиться (от)

	 reduction (n)
	- сокращение

	 reed (n)
	- тростник, тростниковые заросли

	 representative (n)
	- представитель

	 to restrict (v)
	- ограничивать

	 salinity (n)
	- минерализация, солесодержание

	 seepage (n)
	- просачивание, утечка

	 significant (adj)
	- значительный, существенный

	 susceptible (adj)
	- подверженный, восприимчивый

	 swamp (n)
	- болото

	 to tolerate (v)
	- допускать; выносить, терпеть; выдерживать

	 vegetation (n)
	- растительность

	 well (n)
	- колодец

	 wetlands (n)
	- заболоченные земли; приливно-отливная зона побережья


2. Match the words and word phrases in column A with their translation in column B.

A                                                                  B

	1. nutrient loads
	a) аккумуляция сточных вод 

	2. livestock waste
	b) обработка пестицидами

	3. fertilizer application 
	c) климатические изменения

	4. wastewater storage 
	d) стоки животноводческих хозяйств

	5. land management 
	e) пастбищное угодье, пастбище

	6. pesticide application
	f) местная растительность

	7. water extraction 
	g) программы контроля

	8. climatic variations
	h) нагрузки по биогенным веществам

	9. native vegetation 
	i) организация землепользования

	10. grazing land 
	j) забор воды, обезвоживание

	11. monitoring programs
	k) внесение удобрений

	12. water table aquifers
	l) водоносные слои грунтовых вод


3. Translate these international words into Russian:

human (adj), pesticide (n), management (n), practice (n), natural (adj), irrigation (n), potential (adj), potential (n), table  (n), concentration (n), monitoring (adj), program (n), state (n), localized (adj), toxic (adj), ecosystem (n), metal (n), protection (n), key (adj), naturally (adv), geology (n), nitrate (n), nitrite (n), to compromise (v), region (n), to construct (v), to localize (v), biological (adj), limit (n), climatic (adj), effect (n), vegetation (n), product (n), textile (n), system (n), to degrade (v), various (adj), process (n). 

4. Build nouns from the given verbs with the help of the noun-building suffix     –ion (-ation, - tion, -sion,- ssion):

to elevate, to determine, to restrict, to detect, to investigate, to reduce, to represent, to degrade, to protect.

5. Match the words with their synonyms:

	1. to elevate
	a) scenery

	2. effect
	b) plants

	3. landscape
	c) result

	4. abundant
	d) consequent

	5. vegetation
	e) to withstand

	6. consequence
	f) to locate

	7. to tolerate
	g) to endanger

	8. diversity
	h) to rise

	9. reduction
	i) diminution

	10. swamp
	j) rich

	11. to detect
	k) standard

	12. protection
	l) to limit

	13. to compromise
	m) to affect

	14. guideline
	n) bog

	15. to influence
	o) maintenance

	16. to restrict
	p) variety

	17. adversely
	q) negatively


6. Match the given words with their antonyms:

	1. to compromise
	a) scanty

	2. reduction
	b) cause

	3. diverse
	c) to drop

	4. to elevate
	d) simple

	5. effect
	e) favourably

	6. abundant
	f) increase

	7. adversely
	g) to protect


7. Match the words given below with their definitions:

1. wetlands (n), 2. nutrient (n), 3. salinity (n), 4. susceptible (adj), 5. to recharge (v), 6. confined (adj), 7. to restrict (v), 8. well (n), 9. adversely (adv), 10. to protect (v), 11. to compromise (v), 12. habitat (n), 13. swamp (n), 14. drought (n), 15. grazing (n).

a) – a substance that is needed to keep a living thing alive and to help it to grow;

b) – negatively and unpleasantly; not likely to produce a good result;

c) – to bring sb/ sth into danger, especially by acting in a way that is not very sensible;

d) – small and enclosed by walls or sides;

e) – a long period of time when there is little or no rain;

f) – land with grass that cows, sheep, etc. can eat;

g) – the place where a particular type of animal or plant is normally found;

h) – to make sure that sth/ sb is not harmed, damaged, injured, etc.;

i) – 1) to limit the size, amount or range of sth; 2) to control sth with rules or laws;

j) – to be filled with water again;

k) – the fact of containing salt;

l) – very likely to be influenced, harmed or affected by sth;

m) – an area of ground that is very wet or covered with water and in which plants, trees, etc. are growing;

n) – a deep hole in the ground from which people obtain water; its sides are usually covered with brick or stone and there is usually some covering or a small wall at the top of it;

o) – an area of wet land.

8. Fill in the gaps with the necessary prepositions:

1.
Groundwater provides … much of the state’s water for human use.


a) -

b) of

c) with

2.
Elevated nitrogen concentrations have been detected … all groundwater monitoring programs across the state. 


a) -

b) in

c) at

3.
Elevated nitrate in groundwater may restrict its use … drinking. 


a) in

b) for

c) at

4.
Nitrate may also adversely affect … groundwater ecosystems or surface water ecosystems that are fed … groundwater. 


a) on, with

b) at, by

c) -, by

5.
Agricultural activities have changed much … the South Australian landscape. 


a) in

b) of

c) -

6.
The use of water for irrigation has put pressure … rivers and streams because of reduced environmental flows. 


a) on

b) at

c) for

7.
Loss of habitat can range … the removal of whole wetland ecosystems … the loss of a small stand of reeds in a swamp or creek.


a) -, - 

b) at, to

c) from, to

8.
Heavy metal concentrations … national guidelines for ecosystem protection have been found in several of the state’s key aquifers. 


a) above

b) between

c) behind

9.
Water table aquifers are particularly susceptible … these pressure waters, although leaky wells are also a potentially significant pathway for pollution of deeper confined aquifers.


a) for

b) to

c) of
9. Match the nouns in column B with the corresponding adjectives in column A:

A                                                                 B

	1. essential
	a) space

	2. confined
	b) drought

	3. severe
	c) habitat

	4. poor
	d) nutrients

	5. natural
	e) swamps

	6. tropical
	f) grazing


10. Compose your own sentences using the words and word combinations given below:

groundwater; to provide; drinking; to pollute with; livestock waste; fertilizer application; pesticide application; leaching of nutrients; aquifers; water extraction; increasing salinity; to restrict water use; toxic; heavy metal concentrations; ammonia, nitrate and nitrite concentrations; loss of habitat; effect; reduction in biological diversity.

11. Translate the following sentences into Russian:

1.
Agricultural land use generates large nutrient loads through livestock waste, fertilizer application and wastewater storage and reuse. 

2.
Pesticide application is often part of agricultural land management practice.

3.
Many of the state’s aquifers are already stressed because of high rates of water extraction and increasing salinity. 

4.
Increased natural recharge of groundwater has occurred because of land clearance and irrigation.

5.
The pollution of aquifers with very high ammonia, nitrate and nitrite concentrations compromises irrigation, drinking water supply and ecosystem values.

II. Reading Comprehension.

1. Read the text with a dictionary. 

Agricultural Impacts on Ground Water

Groundwater provides much of the state’s water for human use and is the source of some of the water in many of the state’s creeks, rivers, wetlands and coastal waters. Agricultural land use generates large nutrient loads through livestock waste, fertilizer application and wastewater storage and reuse. Pesticide application is often part of agricultural land management practice. Increased natural recharge of groundwater has occurred because of land clearance and irrigation. This has the potential to increase the leaching of nutrients (particularly nitrogen) and pesticides into the aquifers. Many of the aquifers are already stressed because of high rates of water extraction and increasing salinity. Elevated nitrate in groundwater may restrict its use for drinking. This is because nitrate can be toxic at the concentrations detected in some wells. Nitrate may also adversely affect groundwater ecosystems or surface water ecosystems that are fed by groundwater. The pollution of aquifers with very high ammonia, nitrate and nitrite concentrations compromises irrigation, drinking water supply and ecosystem values. 

Loss of habitats. Habitats are where organisms live. Loss of habitat can range from the removal of whole wetland ecosystems to the loss of a small stand of reeds in a swamp or creek. The effect of habitat loss is invariably a reduction in biological diversity. This can limit the ability of the environment to tolerate climatic variation and the effects of human activities. It can also affect the ability of the environment to recover from a major event such as a drought, or a significant pollutant discharge. Agricultural activities have changed much in the landscape of many countries. Previously rich and abundant native vegetation has been cleared to make way for crops and grazing land needed to produce food products and textiles. An unfortunate consequence of this agricultural development is that many of the river systems have become degraded. Agricultural activities have affected rivers and streams through various processes. 
2. Can you give the main ideas of each paragraph in a nutshell?

3. Answer the following comprehension questions. Try to mention as many facts, actions and features as possible.

1.
What are the ways of agricultural groundwater pollution?

2.
What is the reason of natural recharge of groundwater? 

3.
Why are many of the state’s aquifers stressed?

4.
What is the way of pollution of deeper confined aquifers?

5.
What has been detected in all groundwater monitoring programs across the state?

6.
What effect can elevated nitrate in groundwater have? Why?

7.
What are habitats?

8.
What is the effect of habitat loss?

9.
In what way have agricultural activities changed much of the South Australian landscape?

When you have answered the questions, find a partner in your group. Compare your answers and swap the information.

III. Comprehension and Word Study.

1. Arranging jumbled sentences. Read the 6 jumbled sentences and put them in the right order. The order should be the same as in the text above. Some of these sentences are not present in the text. Appoint the place where they may be.

1.
An unfortunate consequence of this agricultural development is that many of our river systems have become degraded. 

2.
This can limit the ability of the environment to tolerate climatic variation and the effects of human activities. 

3.
Agricultural land use generates large nutrient loads through livestock waste, fertilizer application and wastewater storage and reuse.

4.
It can also affect the ability of the environment to recover from a major event such as a drought, or a significant pollutant discharge. 

5.
The use of water for irrigation has put pressure on rivers and streams because of reduced environmental flows.

6.
Water table aquifers are particularly susceptible to the pressure waters, although leaky wells are also a potentially significant pathway for pollution of deeper confined aquifers. 

2. Go through the following statements and say if they correspond to the text. Put a tick next to the correct statements.

1.
Agricultural activities have changed much in the landscape of many countries.

2.
Surface water provides much of the state’s water for human use and is the source of some of the water in many of the state’s creeks, rivers, wetlands and coastal waters.

3.
Increased natural recharge of groundwater has occurred because of land clearance and irrigation. 

4.
Irrigation has the potential to increase the leaching of nutrients and pesticides into the aquifers. 

5.
Many of the state’s aquifers are already stressed because of nitrogen.

6.
Heavy metal concentrations above national guidelines for ecosystem protection have not been found in the state’s key aquifers. 

7.
Loss of habitat is the removal of whole wetland ecosystems.

3. Choose one variant (a, b, c) to complete the sentences according to the text.

1.
The … of aquifers with very high ammonia, nitrate and nitrite concentrations compromises irrigation, drinking water supply and ecosystem values. 


a) pollution

b) use

c) percentage

2.
The detection of high nitrogen concentrations in the confined Northern Adelaide Plains aquifers indicates potential … down poorly constructed or maintained wells.


a) leakage

b) wastage

c) seepage
3.
Further investigations are required … whether the impacts are localized to the monitored wells or representative of broader pollution problems.


a) to assess


b) to understand

c) to find out

4.
Previously rich and abundant … vegetation has been cleared to make way for crops and grazing land.


a) local

b) native

c) regional

5.
The effect of habitat loss is invariably a reduction in biological … .


a) variety

b) diversity

c) diversification

6.
The use of water for irrigation has put pressure on rivers and streams because of reduced environmental … . 


a) rivulets

b) currents

c) flows
4. Translate the following sentences into English.

1.
Обработка пестицидами также часто является частью практики сельскохозяйственного землепользования. 

2.
Повышенные концентрации азота были обнаружены всеми программами по контролю грунтовых вод в государстве.  

3.
Повышенное содержание нитратов в грунтовых водах может ограничить их использование для питья. 

4.
Нитраты также могут негативно воздействовать на экосистемы грунтовых вод или на экосистемы поверхностных вод, пополняющиеся грунтовыми водами. 

5.
Потеря ареала обитания может варьироваться от исчезновения целых экосистем заболоченных территорий до потери небольшого тростникового насаждения в болоте или устье реки. 

6.
Потеря ареала обитания может ограничить способность окружающей среды выдерживать климатические изменения и последствия человеческой деятельности. 

7.
Неблагополучное следствие сельскохозяйственного развития заключается в том, что многие из речных систем приходят в упадок.

5. Make a summary of the text.

IV. Speaking Practice.

1. Discuss the text with your partner.

2. Get ready to speak about the sources of water use.

V. Writing Section

1. Read the following text and fill in the gaps with the appropriate words . 

Clearing Vegetation
Native vegetation 1. ______ has wide-ranging effects on water quality, habitats and biodiversity. Clearing the landscape of trees and shrubs 2. ______ the direction and rate of rain runoff, and increases erosion. This means more 3. ________, nutrients, salt, pesticides and other toxicants are transported into rivers and streams. Towns and cities increase the volume of stormwater due to their large area of impervious surfaces (roads, roofs, footpaths, car parks) compared with well-vegetated catchments. The National Land and Water Resources Audit (2001) recently 4. ______ that, of the river length assessed in South Australia, 95% had water with elevated loads of suspended solids, total phosphorus and total nitrogen. Clearing native vegetation has raised the water 5. _____ in many parts of the state and consequently the soils and watercourses in many areas have become increasingly saline.
1. a) clearance


b) clean


c) cleaned

2. a) changing


b) changed

          c) changes


3. a) sedimentation

b) sediment


c) sedimenting

4. a) has found


b) found


c) had found

5. a) level



b) amount


c) table

2. Read the words to the text and their translation.

	 algal (adj)
	- относящийся к водорослям, водорослевый

	 cell (n)
	- клетка (организма)

	 decay (n)
	- разрушение, гниение

	 diatom (n)
	- диатомовая водоросль

	 to disrupt (v)
	- разрушать

	 to dissipate (v)
	- рассеиваться

	 to enhance (v)
	- усиливать

	 estuarine (adj)
	- устьевой

	 estuary (n)
	- дельта реки; лиман

	 to hinder (v) 
	- препятствовать

	 to interfere (v)
	- мешать, создавать препятствия

	 leachate (n)
	- 1) промывная вода, фильтрат; 2) сточные воды

	 livestock (n)
	- домашний скот; животноводческий

	 sewage effluent
	- канализационные стоки

	 shellfish (n)
	- моллюски, ракообразные

	 soluble (adj)
	- растворимый

	 stringent (adj)
	- точный

	 turbidity (n)
	- мутность, помутнение


3. Translate the following text paying attention to the underlined words.
 Try to define them in your own words. Compose sentences of your own using these words.

Eutrophication and Algal Bloom
Many crops rely on the addition of fertilizers to promote rapid growth. Fertilizers usually contain readily soluble nitrogen and phosphorus compounds. The problem is that some of these fertilizers are washed off the land or through the soil to surface water bodies where they can create too much algal growth. Livestock access to rivers and streams can also introduce nutrients as well as cause excessive bank erosion and increase the turbidity (i.e. cloudiness) of the water.

Eutrophication means an increase in chemical nutrients - typically compounds containing nitrogen or phosphorus - in an ecosystem. It may occur on land or in water. The term is however often used to mean the resultant increase in the ecosystem's primary productivity - in other words excessive plant growth and decay - and even further impacts, including lack of oxygen and severe reductions in water quality and in fish and other animal populations. 

Eutrophication is frequently a result of nutrient pollution such as the release of sewage effluent and run-off from lawn fertilizers into natural waters. Eutrophication is likely to cause severe reductions in water quality. In aquatic environments aquatic vegetation or phytoplankton  causes a variety of problems such as a lack of oxygen in the water, needed for fish and shellfish to survive. The water then becomes cloudy, colored a shade of green, yellow, brown, or red. Human society is impacted as well: eutrophication decreases the resource value of rivers, lakes, and estuaries such that recreation, fishing, hunting, and aesthetic enjoyment are hindered. Health-related problems can occur where eutrophic conditions interfere with drinking water treatment. 

An algal bloom or marine bloom or water bloom is a rapid increase in the population of algae in an aquatic system. Algal blooms may occur in freshwater as well as marine environments. Algal bloom concentrations may reach millions of cells per milliliter. Colors observed are green, yellowish-brown, or red. Bright green blooms may also occur. As more algae and plants grow, others die. This dead organic matter becomes food for bacteria that decompose it. With more food available, the bacteria increase in number and use up the dissolved oxygen in the water. When the dissolved oxygen content decreases, many fish and aquatic insects cannot survive. This results in a dead area.

4. Explain the following notions in writing:
fertilizer, eutrophication, runoff, algal bloom. 
5. Answer the following comprehension questions in written form:
1.
What problem arises from the application of fertilizers?

2.
Can eutrophication be a natural process? Where? How does it work?

3.
Where can algal blooms occur?

4.
What concentrations can algal blooms reach?

Учебный элемент 3 (УЭ-3).

Industrial Water Pollution

I. Vocabulary Work.

1. To check or build up your vocabulary on this subject, look at the words and word combinations listed on this page.

	 to accomplish (v)
	- выполнять, доводить до конца

	 acid (n)
	- кислота

	 to allow (v)
	- позволять

	 amendment (n)
	- поправка, дополнение

	 convert (into) (v)
	- превращать

	 to cool (v)
	- охлаждать

	 to detect (v)
	- обнаруживать, находить

	 to dissipate (v)
	- рассеивать(-ся)


	 elimination (n)
	- уничтожение

	 to enforce (v)
	- принуждать, заставлять

	 fragile (adj)
	- хрупкий, слабый, уязвимый

	 noxious (adj)
	- ядовитый, токсичный

	 particulates (n)
	- твердые частицы; дисперсный материал

	 pollutant (n)
	- загрязняющее вещество

	 to pump (v)
	- выкачивать (насосом)

	 to remodel (v)
	- реконструировать, модернизировать, переделывать

	 to segregate (v)
	- отделять, обособлять

	 sensitive (adj)
	- чувствительный

	 shallow (adj)
	- мелкий

	 significant (adj)
	- значительный, существенный

	 to spawn (v)
	- нереститься

	 steam (n)
	- пар

	 substrate (n)
	- почвенный слой

	 to dispose (of) (v)
	- избавляться

	 to trigger (v)
	- провоцировать

	 trout (n)
	- форель

	 turbine (n)
	- турбина


2. Match the words and word phrases in column A with their translation in column B.

A.                                                                 B.

	1. sewage treatment plant
	a) оборудование по обслуживанию сточных вод

	2. municipal sewage system
	b) сточная труба

	3. to meet one’s needs
	c) городская система канализации

	4. wastewater facility
	d) метод высокой башенной водоприёмки

	5. effluent pipe 
	e) соответствовать потребностям

	6. adverse publicity 
	f) охлаждающая башня

	7. pollution legislation
	g) тепловое загрязнение

	8. thermal pollution
	h) антиреклама (в СМИ)

	9. сооling tower
	i) законодательство, регулирующее загрязнение окружающей среды

	10. dry tower
	j) канализационное очистное сооружение


(3.   Read and translate the following international words:
 

turbine, method, standard, atmosphere, to construct, thermal, temperature, to regulate, to localize, automobile, ra​diator, to operate, to reproduce, diffuse, combination, organic, materials, complex, spray.

4. Build nouns from the given verbs with the help of the noun-building suffixes     –ion (-ation, - tion, -sion,- ssion); -ment:

- to segregate, to detect, to convert, to dissipate, to inhabit, to eliminate, to facilitate, to pollute, to legislate, to signify, to annihilate, to prohibit;

- to treat, to accomplish, to amend, to enforce, to refine.

5. Match the words in column A with their synonyms in column B. Give the translation of the words from both columns:

A.                                                                 B.

	1. fragile
	a) contamination

	2. pollution
	b) to get rid of

	3. facility
	c) breakable

	4. to dispose
	d) annihilation

	5. treatment
	e) equipment

	6. elimination
	f) non-resistant

	7. significant
	g) refinement

	8. sensitive
	h) to finish

	9. to accomplish
	i) fleet

	10. shallow
	j) to separate

	11. to segregate
	k) important


6. Match the words in column A with their antonyms in column B. Translate the words from both columns.

A.                                                                 B.

	1. to allow
	a) insignificant

	2. sensitive
	b) deep

	3. significant
	c) inefficient

	4. disadvantage
	d) to prohibit

	5. shallow
	e) detergent 

	6. efficient
	f) heating

	7.cooling
	g) advantage

	8. pollutant
	h) decrease

	9. increase
	i) resistant


7. Match the words given below with their definitions:

1. to remodel; 2. noxious; 3. plant; 4. cooling tower; 5. to convert; 6. turbine; 7. steam; 8. to pump; 9. to dissipate; 10. fog; 11. to trigger.

a)
a large high round building used in industry for cooling water before it is used again;

b)
to change or make sth change from one system, form, purpose, etc. to another;

c)
to gradually become or make sth become weaker until it disappears;

d)
a thick cloud of very small drops of water in the air close to the land or sea, that is very difficult to see through;

e)
to make sth happen suddenly; 

f)
a machine or an engine that receives its power from a wheel that is turned by the pressure of water, air or gas;

g)
the hot gas that water changes into when it boils;

h)
to change the structure or shape of sth;

i)
a factory or a place where power is produced or an industrial process takes place;

j)
to make water flow in a particular direction by using a pump;

k)
poisonous or harmful.

8. Fill in the gaps with the necessary prepositions:

1.
Frequently a factory disposes … some of its wastes into a municipal sewage system.


a) of

b) –

c) from

2.
Depending … the type of industry involved, these wastes are likely to be a combination of organic materials, petroleum products, metals, acids, and so forth.


a) -

b) from

c) on

3.
It is preferred that industries take care … their own wastes.


a) for 

b) of

c) from

4.
The industry has to segregate and control toxic wastes and design a wastewater facility that meets … its specific needs.


a) with

b) –

c) at
5.
Diffuse pollutants such as agricultural runoff, road salt and acid rain, are said to come … nonpoint sources. 


a) of

b) at

c) from

6.
In addition, pollution legislation relating … them is very difficult to enforce.


a) to

b) –

c) at
7.
For steam turbines to function efficiently, the steam must be condensed … water after it leaves the turbine. 


a) through

b) into

c) at

8.
Cooling water used by industry does not have to be released … aquatic ecosystems. 


a) to

b) at

c) into
9.
The disadvantage of cooling towers and shallow ponds is that large amounts of water are lost … evaporation. 


a) by


b) from

c) of

10.
Power plants heat water to convert it … steam.


a) into

b) to

c) for
9. Match the words given in two columns to form as many word combinations as possible and translate them into Russian.
A.                                                                 B.

	1. treatment 
	a) system

	2. sewage 
	b) products

	3. petroleum 
	c) plant

	4. industrial 
	d) turbines

	5. toxic 
	e) gases

	6. noxious 
	f) customers

	7. poor 
	g) wastes

	8. steam 
	h) condition

	9. shallow
	i) increase

	10. temperature 
	j) pond


10. Compose your own sentences using the words and word combinations given below:

to dispose, facilities, treat​ment, to segregate, to remodel, noxious, plant, pollutant, cooling, turbine, to convert (into), steam, to pump, disadvantage, elimination, sewage treatment plant, municipal sewage system, wastewater facility, adverse publicity, pollution legislation, thermal pollution.

11. Translate the sentences below into Russian. Try to work from memory.

1.
Frequently a factory or industrial complex disposes of some or all of its wastes into a municipal sewage system. 

2.
Depending on the type of industry involved, these wastes are likely to be a combination of organic materials, petroleum products, metals, acids, and so forth.  

3.
This allows the industry to segregate and control toxic wastes and design a wastewater facility that meets its specific needs.
4.
Generally, these plants are easily detected because the pollution is from a single effluent pipe or series of pipes. 

5.
Economic pressure and adverse publicity can affect those companies that continue to pollute from point sources. 

6.
In addition, pollution legislation relating to them is very difficult to enforce.
II. Reading Comprehension.

1. Read the text without a dictionary. Try to grasp both the central idea and the details.

Industrial Water Pollution

Frequently a factory or industrial complex disposes of some or all of its wastes into a municipal sewage system. Depending on the type of industry involved, these wastes are likely to be a combination of organic materials, petroleum products, metals, acids, and so forth.  The metals, acids, and other ions need special treat​ment, depending on their nature and concentration. As a result, municipal sewage treatment plants must be designed with their industrial customers in mind. In most cases, it is preferred that industries take care of their own wastes. This allows the industry to segregate and control toxic wastes and design a wastewater facility that meets its specific needs.
Many older facilities continue to pollute. Generally, these plants are easily detected because the pollution is from a single effluent pipe or series of pipes. This pollution is said to соme from a point source. Diffuse pollutants such as agricultural runoff, road salt and acid rain, are said to come from nonpoint sources. Pollutants that come from nonpoint sources are very difficult to control.
Thermal Pollution. Thermal pollution occurs when an industry removes water from a source, uses the water for cooling purposes and then returns the heated water to its source.
Power plants heat water to convert it into steam, which drives the turbines that generate electricity. This heated water is then discharged.
Cooling water used by industry does not have to be released into aquatic ecosystems. There are three other methods of discharging the heat. One method is to construct a large, shallow pond. Hot water is pumped into one end of the pond, and cooler water is removed from the other end. The heat is dissipated from the pond into the atmosphere and substrate.
A second method is to use а сооling tower. In a cooling tower the heated  water is sprayed into the air and соoled by evaporation. The disadvantage of cooling towers and shallow ponds is that large amounts of water are lost by evaporation.  The release of this water into the air can also produce localized fogs.
The third method of cooling, the dry tower, does not release water into the atmosphere.  In this method, the heated water is pumped through tubes, and the heat is released into the air.  This is the same principle used in an automobile ra​diator. The dry tower is the most expen​sive to construct and operate.
While the least expensive and easiest method of discharging heated water is to return the water to the aquatic environment, this can create problems for the inhabitants of the area.  Although an increase in temperature of only a few de​grees may not seem significant, some aquatic ecosystems are very sensitive to minor temperature changes. The spawning behavior of many fish is triggered by temperature changes. Lake trout will not spawn in water above 10° С; therefore, if a lake has a temperature of 8° С, the lake trout population will reproduce. But an increase of 3° С would prevent spawning of this species and result in their eventual elimination from that lake.

Ocean estuaries are very fragile. The discharge of heated water into an estuary may alter the type of plant food available. As a result, animals with specific food habits may be eliminated because the warm water supports different kinds of food organisms. The entire food web in the estuary may be altered by only slight temperature increases.
2. Find and read to your partners a descriptive paragraph that makes good use of details. State the central idea and name the details added.   

3. Make an outline of the text using the following key words: industrial disposes,          sewage system, sewage treatment plants, wastewater treatment, pollution, thermal pollution, shallow pond, cooling tower, dry tower, aquatic environment. 

4. Answer the following comprehension questions:

1.
What wastes do factories usually dispose of?

2.
How must municipal sewage treatment plants be designed?

3.
What pollutants come from nonpoint sources?

4.
What is thermal pollution?

5.
What are the three meth​ods of discharging the heat?

6.
In what way do plants influence the aquatic life?

III. Comprehension and Word Study.

1. Here are 6 jumbled sentences. Try to arrange the jumbled sentences in order. Some of these sentences are not present in the text. Appoint the place where they may be.

1.
The discharge of heated water into an estuary may alter the type of plant food available. 

2.
A second method is to use а сооling tower.

3.
The spawning behavior of many fish is triggered by temperature changes. 

4.
Economic pressure and adverse publicity can affect those companies that continue to pollute from point sources. 

5.
Power plants heat water to convert it into steam, which drives the turbines that generate electricity.

6.
As a result, municipal sewage treatment plants must be designed with their industrial customers in mind. 

2. Build up sentences from the given words. Give the translation of what you will get. Compare your variants with your partners´ ones. 

1.
the / food / entire / web / the / in / may / estuary / be / by / only / altered / temperature / slight / increases.

2.
aquatic / ecosystems / some / sensitive / are / very / temperature / to / changes / minor.

3.
the / tower / operate / dry / is / most / the / construct / expen​sive / to / and.

4.
the / water / release / produce / fogs / of / this / into / localized / the / air / can / also.
5.
one / is / to / shallow / construct / method / a / pond / large.

6.
hot / is / other / water / pumped / into / one / of / cooler / the / end / pond,/ and /  removed / water / is / from / the / end. 

7.
power / heat / plants / water / to / it / into / convert / steam, / drives / which / the / that / generate / turbines / electricity. 

8.
pollutants / come / from / that / sources / nonpoint / are / difficult / very / to / control.

9.
many / facilities / pollute / continue / older / to. 

10.
municipal / mind / treatment / sewage / plants / customers / must / be / with / their / designed / industrial / in.

3. Go through the following statements and say if they correspond to the text. Put a tick next to the correct statements.

1.
A factory seldom disposes of some or all of its wastes into a municipal sewage system. 

2.
In most cases, it is preferred that industries take care of their own wastes. 

3.
Few companies when they remodel their facilities include wastewater treatment as a necessary part of an industrial complex. 

4.
Pollution legislation relating to point sources is very difficult to enforce.
5.
Thermal pollution occurs when an industry uses water for heating purposes and then returns it to the source.
6.
For steam turbines to function efficiently, the steam must be evaporated after it leaves the turbine. 

7.
There are five meth​ods of discharging the heat. 

8.
In a dry tower the heated water is sprayed into the air and соoled by evaporation. 

9.
The least expensive and easiest method of discharging heated water is a cooling tower.

4. Choose one variant (a, b, c) to complete the sentences according to the text. There is necessary one best answer.

1.
Municipal sewage treatment plants must be designed with their industrial … in mind. 


a) customers

b) customs

c) consumers
2.
Most companies when they… their facilities include wastewater treatment as a necessary part of an industrial complex.


a) assemble

b) design

c) remodel
3.
The plants, which pollute the environment, are easily detected because the pollution comes from a single pipe… .


a) efficient

b) influenced

c) effluent
4.
… pollutants such as agricultural runoff, road salt and acid rain, are said to come from nonpoint sources. 


a) Diffuse

b) Different

c) interdependent
5.
For steam turbines to function … , the steam must be condensed into water after it leaves the turbine.


a) efficient

b) efficiently

c) efficiency
6.
Heat is … from a pond into the atmosphere and substrate.


a) disappear

b) dissipated

c) eliminated
7.
In a cooling tower the heated water is sprayed into the air and соoled by … .


a) evaporation

b) elimination

c) dissipation
8.
Some … ecosystems are very sensitive to minor temperature changes.


a) aquarium

b) aquatic

c) aquatical
9.
The release of water into air can produce … fogs.


a) local

b) localizing

c) localized
5. Translate the following sentences into English. Try not to look up the words you do not remember. Ask your partner for help by using the phrase: “What is the English for…”

1.
В большинстве случаев предпочтительно, чтобы промышленные предприятия сами заботились о своих отходах. 

2.
Большинство компаний, когда модернизируют свое оборудование, включают туда очистку сточных вод как необходимую часть промышленного комплекса. 

3.
Промышленным предприятиям больше не разрешается использовать воду и возвращать ее в источник в плохом состоянии. 

4.
Тепловое загрязнение имеет место, когда промышленное предприятие забирает воду из источника, использует ее в целях охлаждения и затем возвращает нагретую воду в источник. 

5.
Горячая вода закачивается в один конец пруда, а более холодная – забирается с другого конца. 

6.
Тепло уходит из пруда в атмосферу и почвенный слой. 

7.
Тот же принцип используется в автомобильных радиаторах. 

8.
Сброс нагретой воды в устье реки может изменить тип доступной растительной пищи. 

6. Make a summary of the text.

IV. Speaking Practice.

1. Discuss the text with your partner.

2. Make a close-to the-text retelling of the contents.

V. Writing Section.

1. Read the words to the text and their translation. Try to memorize them. It will definitely help you to grasp the main idea and the details in the following text.

	 applicable (adj)
	- подходящий, пригодный, соответствующий

	 basement (n)
	- подвал, подвальное помещение

	 casings (n)
	- зд.: трубы

	 constituent (n)
	- составляющая

	 discharge line testing
	- проверка сливного трубопровода

	 interpretative (adj)
	- пояснительный

	 liner (n)
	- облицовка, покрытие

	 to perform (v)
	- проводить

	 pertinent (adj)
	- соответствующий

	to pinpoint (v)
	- выявлять, обнаруживать

	to resist (v)
	- противостоять, оказывать сопротивление

	to rupture (v)
	- разрушать

	 seal (v)
	- закупоривать

	 septic tank
	- отстойник

	 suction piping testing 
	- проверка нагнетательных патрубков

	 surveillance tools
	- контрольные приборы

	 vapor pocket
	- паровоздушный мешок

	 variable (n)
	- переменная величина

	 vent (n)
	- отверстие


2. Read and translate the following text using a dictionary.

Underground Storage Tanks

One of the primary sources of groundwater contamination is underground storage tanks that leak all categories of liquids in​cluding gasoline, fuels, process  chemicals, hazardous and toxic chemicals and dilute wastes. Many of these hazardous liquids do not bio-degrade or decompose after leaking. Of all potential sources of groundwater contamina​tion, this hazard poses the most serious risk to human health and environment.

Petroleum product contamination can have serious and far reaching effects, such as contaminating soils and groundwater, as well as accumulating in confined spaces such as septic tanks and basements, where it becomes a source of further potential hazard. Often the contamination caused by leaking underground tanks goes undetected for months, or even years, at which point it may have become widespread and very difficult and expensive to correct. It is therefore necessary to detect tank leaks early, before they have a chance to spread and cause extensive damage. Regular testing and inspection of tanks and piping will help prevent leaks, or allow early detection if leaks do occur.

Monitoring leak effects. Leaks in underground storage tanks can be detected by monitoring the environmental effects of a leak inside or outside the tank. With environmental effects monitoring it can be difficult to determine which tank is leaking when there is more than one tank. However, leak detection may be more desirable than quantitative testing methods if no interfering substances are present. This method does not provide information on leakage rates or size of leaks. But, once installed, a leak effects monitoring system enables more frequent checking for leaking tanks than the other approaches.

Tank testing. Tests to determine the tightness of underground storage tanks and piping should be conducted under the following conditions:

• As part of routine inspection and maintenance requirements;

• When there is a suspicion of a leak because of stock inventory losses;

• When leak monitoring indicates ground contamination, but the actual cause is not determined from surface observation; and

• When there is an accumulation of water in the tank.

The tests usually performed consist of filling the tank with a fluid, usually water or air, until a certain pressure is reached, and then observing if loss of fluid or pressure occurs due to an existing leak.


  3. Look through the chart. What structure material is the best for constructing an underground storage tank? Express your opinion and prove it.
MATERIALS USED FOR STORAGE TANKS AND PIPING CORROSION CHARACTERISTICS

	Structure Materials
	Advantages
	Disadvantages

	Carbon Steel


	Compatible with petroleum products but not compatible with corrosive chemicals such as mineral and oxidizing acids, without coatings. High structural strength.
	Subject to attack by corrosive soils and corrosive chemicals such as mineral and oxidizing acids.



	Stainless Steel


	Material has better corrosion resistance than carbon steel and high structural strength
	Lower grade steels (i.e. martensitic steels) are not suitable for reducing acids.

	Fiberglass-reinforced


	Compatible with petroleum.


	Lacks the structural strength and impact resistance of steel tanks. Not compatible with some organic solvents.

	Polyvinyl chloride (PVC)


	Excellent chemical resistance to acids, alkalis and gasoline.


	Plastics have low structural strength and are less resistant to mechanical abuse than steels. They are generally not suited for the storage or handling of organic sol​vents such as benzene, carbon tetrachlo-ride and acetone.

	Concrete


	Generally good resistance to chemical attack when exposed to dilute organic acids. Epoxy coatings are often applied to concrete to provide chemical resistance and decrease permeability.
	Concrete is subject to cracking and spall-ing with changes in temperatures such as during freeze/thaw cycles. Generally poor resistance to chemical attack.



	Aluminum


	Excellent resistance to atmospheric condi​tions and compatible with mineral and or​ganic acids.


	Pure aluminum has relatively low structur​al strength and as such is generally not used in the fabrication of tanks and pipes. Aluminum alloys are available but are costly.


4. Look through the following chart. What advantages and disadvantages do different types of linings possess?

LININGS AND COATINGS FOR STORAGE TANKS AND PIPING CORROSION CHARACTERISTICS

	Linings and Coatings
	Advantages
	Disadvantages

	Alkyds


	Alkyd-phenolics and alkyd-silicones have good weather-ability and good to excellent resistance to gasoline, non-halogenated organic solvents and alcohols. They may be applied to both the interior and exteri​or of tanks and pipes.
	Not compatible with mineral acids, alkalis, chlorinated solvents, and organic acids.



	Epoxy


	These materials include epoxy-amines, epoxy-esters, epoxy-phenolics. These materials have excellent chemical resistance to gasoline, non-halogenated organic solvents, alkalis and mineral acids. Epoxies may be applied to both in​terior and exterior of tanks and pipes.
	Generally good to poor resistance to organic acids depends on the acid.



	Phenolics


	Excellent durability and excellent resistance to gasoline, non-halogenated organic solvents, and alcohols. Phenolic coatings may be applied to both interior and exterior of tanks and pipes.
	Phenolic coatings generally exhibit poor resistance to alkalis, mineral acids, chlori​nated solvents, and organic acids.



	Vinyl

	Good resistance to gasoline non-halogenated solvents, alkalis and mineral acids. Vinyl coatings are usually applied to loose wrappings around tanks and pipes.


	Not compatible with chlorinated solvents, and exhibits excellent to poor resistance to organic acids depending on the acid. Wrappings are usually not as effective as coatings because water often penetrates the space between the wrapping material and the tank.

	Polyethylene

	Very good resistance to oxidizing acids, and some organic acids and alkalis. Polyethylene is usually applied as a loose wrapping around tanks and pipe.


	Not compatible with gasoline and organic solvents. Wrappings are usually not as ef​fective as coatings because water often penetrates the space between the wrap​ping material and the tank.


5. Imagine that you are taking part in a conference dealing with the discussion of the materials for storage tanks. Choose the material you feel more reasonable to use and give reasons for supporting your idea. Be ready to withstand the opposition. The phrases in Appendix 3 may come handy for these purposes.
.
6. Activity 1.
Now you can observe the actual distribution of the Earth's fresh water.

Fill one 1 ,000-mL graduated cylinder with colored water to the 1 ,000-mL line. This represents the Earth's entire water supply.

Pour 28 ml of the water into a 100-mL graduated cylinder. This represents the Earth's total fresh water supply. The water remaining in the first cylinder (972 ml) represents salt water.

Divide the 28 ml of fresh water into smaller containers. Use the amounts shown in the table.

The cylinder containing     972 ml_ of water represents the salt water that we cannot drink without a costly procedure to remove the salt.

 Chicago gets most of its drinking water from surface water (Lake Michigan) and some from groundwater (aquifers), which together comprise only 16.7 percent of the Earth's fresh water.

	Earth's Total Water Supply (milliliter) 
	Earth's Total Fresh Water 
	Supply (milliliter) 

	Ocean (saltwater)                        972 
	Icecaps and glaciers 
	23 

	Fresh water                                  28 
	Groundwater                         4 

	
	Surface water 
	2 drops* 

	
	Water in air and soil 
	1 drop 

	Total water on earth                      1,000 
	Total fresh water on earth 
	28 


1 liter = 1,000 milliliters

3 drops = 1 milliliter
Activity 2.

Find some partners in your class to form a group. Identify at least five types of pollutants and their sources (examples include salt from roads, herbicides, pesticides, and fertilizers from lawns, oil from cars, and phosphate from detergents).

On a sheet of paper, write the sources (for example, a road) in boxes. Then draw arrows that show the pollutant (for example, salt) moving toward a potential pathway (for example, a storm sewer). More than one line may apply to each pollutant because the pollutants may end up in several places (for example, pesticides can be washed down sewers and also seep into the ground and contaminate aquifers).

Create boxes for the potential pollution receptors (for example, fish and people) and connect them with arrows to the original sources and potential contaminants. The pictures should all connect to form a pollution flow chart.

Share your ideas with the class, discuss ways of eliminating pollution from potential sources. Examples include picking up pet waste; disposing of hazardous waste properly; not pouring antifreeze, oil, or paint down sewers; and eliminating the use of herbicides, pesticides, and fertilizers on your lawn.

Answer the following questions:

1.
What water conservation tips were developed in class?
2.
Are you practicing the water conservation tips developed in class?
3.
Are you dumping or throwing anything away that could potentially pollute our  water?
4.
If you are, what safer disposal methods could you use?
5.
What water conservation tips can be used at school?
ATTACHMENT
EARTH'S TOTAL WATER SUPPLY
Oceans (saltwater)
=
97.2%
Fresh water
=
2.8%
EARTH'S FRESH WATER SUPPLY
Ice caps and glaciers



=
82.1%

Groundwater (aquifers*)



=
14.3%

Surface water (lakes, rivers, and streams)
=
2.4%

Air and soil





=
1.2%

POTENTIAL SEWAGE FLOWS
Type of Establishment                                               Gallons (per day per person)"
Schools (toilets and lavatories only)                                          
15
Schools (with above plus cafeteria)                                           
25
Schools (with above plus cafeteria and showers)                      
35
Day workers at schools and offices                                           
15
Day camps                                                                                  
25
Trailer parks or tourist camps (with built-in bath)                     
50

 Trailer parks or tourist camps (with central bathhouse)           
35
Work or construction camps                                                      
50

 Public picnic parks (toilet wastes only)                                     
5

 Public picnic parks (bathhouse, showers, and flush toilets)     
10
Swimming pools and beaches                                                    
10
Country clubs                                                                             
25 per locker 
Luxury residences and estates                                                    
150
Rooming houses                                                                         
40
Boarding houses                                                                         
50
Hotels (with connecting baths)                                                   
50
Hotels (with private baths, 2 persons per room)                        
100
Boarding schools                                                                        
100
Factories (gallons per person per shift, exclusive
        of industrial wastes)                                                            
25

Nursing homes                                                                            
75
General hospitals                                                                        
150
Public institutions (other than hospitals)                                    
100
Restaurants (toilet and kitchen wastes per unit of
       serving capacity)                                                                  
25

 Kitchen wastes from hotels, camps, boarding
      houses, etc. that serve 3 meals per day                                 
10 
 Motels                                                                                         
50 per bed
"Except for country clubs and motels.
POTENTIAL SEWAGE FLOWS
Type of Establishment                                                             Gallons
Motels with bath, toilet and kitchen wastes                      
60 per bed space

Drive-in theaters                                                                
5 per car space

Stores                                                                                 
400 per toilet room

Service stations                                                                 
10 per vehicle served

Airports                                                                             
3-5 per passenger

Assembly halls                                                                  
2 per seat

Bowling alleys                                                                  
75 per lane

Churches (small)                                                               
3-5 per sanctuary seat

Churches (large with kitchens)                                         
5-7 per sanctuary seat

Dance halls                                                                        
2 per day per person

Laundries (coin-operated)                                                 
400 per machine

	Service stations

Subdivisions or individual homes

Marinas

Flush toilets

Urinals

Wash basins

Showers
	1000

 (first bay)

 500

(each additional bay)

75 per day per person 

36 per fixture per hr

10 per fixture per hr

15 per fixture per hr

150  per fixture per hr




(Учебный элемент 4 (УЭ-4).

      Marine Pollution
I. Vocabulary Work.

1. To check or build up your vocabulary on this subject, look at the words and word combinations listed on this page.

	 alteration (n)
	- изменение

	 annual (adj)
	- годовой

	 biodiversity (n)
	- биологическое разнообразие

	 to bypass (v)
	- блокировать

	 cargo (n)
	- груз

	 compound (n)
	- соединение

	 crew (n)
	- команда (корабля)

	 depletive of oxygen 
	- высвобождающий кислород

	 devastating (adj)
	- опустошительный, разрушительный

	 to dump (v)
	- сбрасывать

	 ejection (n)
	- выбрасывание, выброс

	 to facilitate (v)
	- содействовать, способствовать

	 foodchain (n)
	- пищевая цепочка

	 garbage (n)
	- отбросы, гниющий мусор

	 hazardous (adj)
	- опасный, вредный

	 hull (n)
	- корпус   (корабля)

	 invasive species
	- агрессивные виды

	 jellyfish (n)
	- медуза

	 to  jeopardize (v)
	- подвергать опасности, рисковать, ставить под угрозу

	 to lack (v)
	- недоставать, не хватать, испытывать недостаток

	 larva (pl. larvae) (n)
	- личинка; икра

	 to liken (v)
	- сравнивать, уподоблять

	 oil (n)
	- нефть, нефтепродукт; смазка

	 outbreak (n)
	- вспышка; эпидемия

	 piping (n)
	- сеть трубопроводов

	 to run aground (v)
	- сесть на мель

	 sewage (n)
	- нечистоты, сточные воды

	 susceptibility (n)
	- восприимчивость, предрасположенность 

	 to take up (v)
	- поглощать, впитывать

	 tumor (n)
	- опухоль

	 unload (v)
	- разгружать, выгружать

	 waterway (n)
	- фарватер, водный путь; русло реки


2. Match the word phrases in column A with their translation in column B.

A.                                                                 B.

	1. benthos animals
	a) донные животные

	2. animal husbandry
	b) загрязнение ртутью

	3. mercury contamination
	c) нефтяной танкер

	4. marine pollution
	d) круизное судно

	5. shipping traffic
	e) загрязнение морей

	6. oil tanker
	f) твердые отходы

	7. cruise ship
	g) животноводство

	8. solid waste
	h) отработанное (смазочное) масло


	9. fuel emissions
	i) пароходное сообщение

	10. waste oil
	j) организм, фильтрующий воду при питании

	11. filter feeder
	k) сырая (неочищенная) нефть

	12. deposit feeder
	l) морская выдра

	13. crude oil
	m) илоед

	14. sea otter
	n) утечка топлива

	15. tar balls
	o) смолистые шарики

	16. exhaust fumes
	p) выхлопные газы

	17. cargo residues
	q) балкерное судно (для перевозки массовых грузов)

	18. bulk carrier
	r) балластовая вода

	19. ballast tank
	s) балластовая цистерна

	20. ballast water
	t) нефтесодержащая вода

	21. dry cleaning
	u) мусор, оставшийся от хранения груза

	22. oily bilge water
	v) химическая чистка


3. Read and translate these international words. Pay attention to the stress:

effect, chemical, associate, problem, plankton, filter, to concentrate, ocean, toxins, margarine, globalization, port, climate, international, atmosphere, ballast, tourism, cruise, million, laboratory, tanker, balance, to navigate, organism, ecosystem, transport, genetic, immune system, result, to stimulate, operation, bacterium, reproductive cycle.
4. Build nouns from the given verbs with the help of the noun-building suffix     –ion (-ation, - tion, -sion,- ssion):

to affect, to associate, to filter, to concentrate, to globalize, to navigate, to stimulate, to operate, to pollute, to consume, to deposit, to deplete, to invade, to confirm, to continue, to emit, to deposit, to devastate, to alter, to eject, to transport, to regulate.

5. Match the words in column A with their synonyms in column B:

 A.                                                                B.

	1. to take up
	a) danger

	2. to eject
	b) waste

	3. hazardous
	c) to adsorb

	4. threat
	d) ship

	5. garbage
	e) dangerous

	6. vessel
	f) to dump

	7. to jeopardize
	g) change

	8. alteration
	h) element

	9. compound
	i) to endanger


6. Match the given words with their antonyms:

	1. to load
	a) to be sufficient

	2. susceptibility
	b) to prevent

	3. to lack
	c) non-aggressive

	3. hazardous
	d) immunity

	4. invasive
	e) to unload

	5. to facilitate
	f) safe


7. Match the words given below with their definitions:

1 – foodchain; 2 - biodiversity; 3 – threat; 4 – compound; 5 – garbage; 6 – waste; 7 - to dump; 8 - sewage; 9 - to spread; 10 – fume; 11 – waterway; 12 - tumor; 13 – outbreak; 14 – devastating; 15 - to run aground; 16 – susceptibility.
a) the existence of a large number of different kinds of animals and plants which make a balanced environment;

b) a substance formed by a chemical reaction of two or more elements in fixed amounts relative to each other;

c) to get rid of sth you don’t want;

d) causing a lot of damage and destruction;

e) a series of living creatures in which each type of creature feeds on the one below it in the series;

f) waste food, paper, etc. that you throw away;

g) used water and waste substances that are produced by human bodies, that are carried away through special pipes (sewers);

h) to cover a larger and larger area;

i) the state of being very likely to be influenced , harmed or affected by sth;

j) to touch the ground in shallow water and not to be able to move;

k) the possibility of trouble, danger or disaster;

l) materials that no longer needed and are thrown away;

m) smoke, gas, or sth similar that smells strongly or is dangerous to breathe in;

n) a mass of cells growing in or on a part of the body  where they should not, usually causing medical problems;

o) a river, canal, etc. along which boats can travel;

p) the sudden start of sth unpleasant, especially violence or a disease.

8. Fill in the gaps with the necessary prepositions and translate the following sentences:

1.
Many potentially toxic chemicals adhere … tiny particles which are then taken up by plankton and benthos animals.


a) -

b) to

c) at
2.
Many particles combine chemically in a manner highly depletive … oxygen.


a) of

b) on

c) from
3.
Ship pollution is the pollution of water … shipping.


a) by

b) from

c) at
4.
Shipping traffic to and from the USA is projected to double … 2020.


a) to

b) at

c) by
5.
Because of increased traffic in ocean ports, pollution … ships also directly affects … coastal areas.


a) of, -

b) from, on

c) from, -
6.
The pollution produced affects … biodiversity, climate, food, and human health.


a) at

b) –

c) on
7.
Ships can pollute … the waterways and oceans in many ways.


a) -

b) at

c) on
8.
With some cruise ships holding upwards of 5000 people, passengers and crew combined, these ships are likened … floating cities.


a) with

b) to

c) -
9.
This is also compounded with fuel emissions to have detrimental effects … the environment.


a) for

b) at

c) on
10.
Their ships were even fitted … concealed piping that would bypass pollution treatment equipment.


a) with

b) to

c) at
9. Build up all possible word combinations using the words from two columns and translate them:

	1. navigable 
	a) outbreak

	2. typhoid
	b) oil

	3. crude
	c) waterway 

	4. exhaust 
	d) tank

	5. ballast
	e) pollution

	6. marine 
	f) fumes

	7. oil
	g) emissions

	8. waste 
	h) tanker

	9. mercury
	i) oil

	10. fuel
	j) contamination


10. Compose your own sentences using the words and word combinations given below:

pollution, harmful effect, chemicals, to adhere to, contaminants, shipping, to affect, water from ballast tanks, solid waste, sewage, cruise ship, oil tanker, oil spills.
11. Translate the following sentences into Russian. Try to work from memory.

1.
Despite efforts of scientists, managers, and volunteers over 30,000 seabirds, about 1,000 sea otters, and immense numbers of fish were killed.

2.
The ship ran aground and dumped a massive amount of oil into the ocean in March of 1989.
3.
Ships can pollute the waterways and oceans in many ways.
4.
Ships create noise pollution that disturbs natural wildlife, and water from ballast tanks can spread harmful algae and other invasive species.

5.
Black water (sewage) and gray water (shower, sink, dishwashing water) from cruise ships compounded with fuel emissions have detrimental effects on the environment.

II. Reading Comprehension.

1. Read the text. Use a dictionary if necessary. 

Marine Pollution

Marine pollution is the harmful effect caused by the entry into the ocean of chemicals or particles. An associated problem is that many potentially toxic chemicals adhere to tiny particles which are then taken up by plankton. Most animal feeds contain high fish meal and fish oil content, toxins can be found a few weeks later in commonly consumed food items derived from livestock and animal husbandry such as meat, eggs, milk, butter and margarine.

One common path of entry by contaminants to the sea is rivers which are a source of mercury contamination of zooplankton (copepods) in the open ocean. It takes a few days before toxins are taken up by the plankton.

Ship pollution is the pollution of water by shipping. It is a problem that has been accelerating as trade has become increasingly globalized, posing an increasing threat to the world’s oceans and waterways as globalization continues. Because of increased traffic in ocean ports, pollution from ships also directly affects coastal areas. The pollution produced affects biodiversity, climate, food, and human health. 

Ballast Water. When a larger vessel, such as a container ship or an oil tanker unloads cargo, sea-water is pumped into compartments in the hull. Similarly, when a larger vessel is being loaded it discharges sea-water from these compartments. The sea water is meant to help stabilize and balance a ship. Nevertheless, the discharge of ballast water only accounts for a small percentage of oil pollution in the marine environment.
Ships are also responsible for transporting harmful organisms in their ballast water. It is believed that one of the worst cases of a single invasive species causing harm to an ecosystem can be attributed to a seemingly harmless jellyfish. 

In addition to introducing non native species into new environments, ballast and bilge discharge from ships can spread human pathogens and other harmful diseases and toxins potentially causing health issues for humans and marine life alike.microorganisms Discharges into coastal waters along with other sources of marine pollution have the potential to be toxic to marine plants, animals, and  causing alterations such as changes in growth, disruption of hormone cycles, birth defects, suppression of the immune system, and disorders resulting in cancer, tumors, and genetic abnormalities or even death. They may also have the opposite affect upon some marine life stimulating growth and providing a source of food. Sources of seafood can become contaminated and unhealthy for consumption. 

Oil Spills. Most commonly associated with ship pollution are oil spills. While less frequent than the pollution that occurs from daily operations, oil spills have devastating effects. While being toxic to marine life, polycyclic aromatic hydrocarbons (PAHs), the components in crude oil, are very difficult to clean up, and last for years in the sediment and marine environment. 

2. Answer the following comprehension questions. Try to mention as many facts and features as possible.

1.
What is marine pollution?

2.
What problem is associated with it?

3.
Why do estuaries become anoxic?

4.
What are the ways of marine pollution?

5.
What are the reasons of ship pollution?

6.
What is ballast water? How can it affect the wildlife in the ocean?

7.
What is an oil spill? What effects does it have?

8.
What are the effects of marine pollution?

9.
What measures can be taken to protect the environment?

When you have answered the questions, find a partner in your group. Compare your answers and swap the information.

III. Comprehension and Word Study.

1. Build up sentences from the given words:

1.
while / toxic / being / marine / to / life / polycyclic aromatic hydrocarbons / difficult / are / clean / to / very / up
2.
and / drinking / can / water / contaminated / be / the / ship / when / its /discharges / water / ballast / shellfish
3.
discharges / coastal / into / waters / also / may / have / opposite / the / upon/  effect / some / life / marine / stimulating / and / growth / a / providing / source / food / of 
4.
when / larger / a / unloads / vessel / sea-water / cargo / is / into / pumped / in / the / compartments / hull
2. Here are 6 jumbled sentences. Sort them out. The order should be the same as in the text “Marine pollution”. Some of these sentences are not present in the text. Appoint the place where they may be.

1.
Some of the major international efforts are in the form of treaties.
2.
Ship pollution is a problem that has been accelerating as trade has become increasingly globalized.
3.
Most commonly associated with ship pollution are oil spills. 
4.
The sea water is meant to help stabilize and balance a ship.
5.
In addition to introducing non native species into new environments, ballast and bilge discharge from ships can spread human pathogens and other harmful diseases and toxins potentially causing health issues for humans and marine life alike. 
6.
Along with global trade the tourism industry has also seen growth in recent years. 
3. Go through the following statements and say if they correspond to the text. Put a tick next to the correct statements.

1.
Ballast and bilge discharge from ships can spread human pathogens and other harmful diseases and toxins potentially causing health issues for humans and marine life alike. 

2.
An associated problem is that many potentially toxic chemicals adhere to tiny particles which are then taken up by seabirds.
3.
One common path of entry by contaminants to the sea is oceans which are a source of mercury contamination of zooplankton (copepods) in the open ocean. 
4.
Many particles combine chemically in a manner highly depletive of oxygen, causing estuaries to become toxic.

5.
Because of increased traffic in ocean ports, pollution from ships also directly affects coastal areas. 
6.
In one week, a typical cruise ship generates 50,000 gallons of black water. 
7.
Cruise ships are often involved in confirmed cases of illegal discharge of oil, garbage, and hazardous wastes. 
8.
When a larger vessel, such as a container ship or an oil tanker loads cargo, sea-water is pumped into compartments in the hull. 
9.
It is believed that one of the worst cases of a single invasive species causing harm to an ecosystem can be attributed to a seemingly harmless sea otter. 
4. Choose one variant (a, b or c) to complete the sentences according to the text.

1.
An associated problem is that many potentially toxic chemicals adhere to tiny … which are then taken up by plankton and benthos animals.


a) particles

b) compounds

c) substances

2.
Ships can pollute the waterways and oceans in many ways. For instance, spills from oil tankers and chemical tankers, and ejection of sulphur dioxide, nitrogen dioxide and carbon dioxide gases into the atmosphere from exhaust … .


a) evaporation

b) fumes

c) oxygen
3.
The cruise ship industry has seen 8 percent … growth and continues to increase demand. 


a) total

b) annual

c) complete
4.
When a larger vessel is being loaded it discharges … from these compartments.


a) fresh water

b) drinking water

c) sea-water
5.
Ballast discharges from ships are responsible for … in the open oceans and seas.


a) tar balls

b) oil film

c) chemical pollution
6. Make a summary of the text.

IV. Speaking Practice.

1. Discuss the text with your partner.

2.  Make a close-to-the-text retelling of the contents.

V. Writing Section.

1. Read the words to the text and their translation.

	 attenuation (n)
	- истощение

	 bioremediation (n)
	- биологическая очистка нефтяных разливов

	 boom (n)
	- заграждение

	 buoyancy (n)
	- плавучесть

	 by-product (n)
	- побочный продукт

	 cluster (n)
	- скопление, концентрация

	 collision (n)
	- столкновение

	 containment (n)
	- локализация нефтяного пятна

	 current (n)
	- течение

	 detergent (n)
	- очищающее средство

	 digestive tract 
	- пищеварительный тракт

	 dispersant (n)
	- дисперсант, рассеиватель

	 dredging (n)
	- дноуглубление, подводная выемка грунта

	 droplet (n)
	- капля, малое количество

	 fluctuation (n)
	- колебание

	 to forage (v) 
	- добывать корм, кормиться

	 fraction (n)
	- частица

	 geologic seeps
	- геологические источники

	 globule (n)
	- частица, шарик

	 grounding (n)
	- посадка на мель

	 to impair (n)
	- ухудшать

	 to ingest (n) 
	- глотать

	 to insulate (n)
	- изолировать, отделять

	 intentional (adj)
	- намеренный, преднамеренный

	 kidney (n)
	- почка

	 lethally (adv)
	- смертельно

	 marsh (n)
	- болото

	 pebble (n)
	- гравий

	 to penetrate (v)
	- проникать

	 polycyclic aromatic hydrocarbons
	- полициклические ароматические углеводороды

	 to preen (v)
	- чистить перья клювом

	 refuse (n)
	- отбросы; отходы, остатки

	 to scatter (v)
	- рассеивать

	 sheen (n)
	- блеск

	 shingle (n)
	- галька

	 shovel (n)
	- лопата

	 skimmer (n)
	- устройство для собирания пролитой нефти с поверхности воды

	 to solidify (v)
	- делать твердым, затвердевать

	 volatile (adj)
	- летучий


2. Read and translate the text using a dictionary.

Oil Spill

An oil spill is the release of a liquid petroleum hydrocarbon into the environment as a result of human activity (can be both intentional and unintentional). The term often refers to marine oil spills, where oil is released into the ocean or coastal waters. Oil can refer to many different materials, including crude oil, refined petroleum products (such as gasoline or diesel fuel) or by-products, oily refuse or oil mixed in waste. Spills take months or even years to clean up.

Oil is also released into the environment from natural geologic seeps on the sea floor. Most man-made oil pollution comes from land-based activity, but public attention and subsequent regulation has tended to focus most sharply on seagoing oil tankers.

Environmental effects. Studies have shown that the environmental damage caused by oil spills can be greater than was previously thought. Petroleum-based hydrocarbons can negatively impact marine life at concentrations as low as one part per billion. benzeneThe lighter fractions of oil, such as  and toluene, are highly toxic, but are also volatile and evaporate quickly. Heavier components of crude oil, such as polycyclic aromatic hydrocarbons (PAHs) appear to cause the most damage; while they are less toxic than the lighter volatiles, they persist in the environment much longer. A heavy oil spill can also blanket estuaries and shoreline ecosystems such as salt marshes and tidal pools, preventing gas exchange and blocking light. The oil can mix deeply into pebble, shingle or sandy beaches, where it may remain for months or even years.

Seabirds are severely affected by spills as the oil penetrates and opens up the structure of their plumage, reducing the insulating ability of their feathers, making the birds more vulnerable to temperature fluctuations and much less buoyant in the water. The oiled feathers also impairs birds' flight abilities, making it difficult or impossible to forage and escape from predators. Most birds affected by an oil spill will die without human intervention. 

Marine mammals exposed to oil spills are affected in many of the same ways as seabirds. Oil coats the fur of sea otters, seals, reducing their furs natural insulation abilities, leading to body temperature fluctuations and hypothermia. Ingestion of the oil also causes dehydration, and impaired digestion.

Largest oil spills.

	Spill / Tanker
	Location
	Date
	Tonnes of crude oil

	Gulf War oil spill
	Persian Gulf
	January 23, 1991
	136,000 - 1,500,000

	Ixtoc I oil well
	Gulf of Mexico
	June 3, 1979- March 23, 1980
	454,000 - 480,000

	Atlantic Empress / Aegean Captain
	Trinidad and Tobago
	July 19, 1979
	287,000

	Fergana Valley
	Uzbekistan
	March 2, 1992
	285,000

	Nowruz oil field
	Persian Gulf
	February 1983
	260,000

	ABT Summer
	700 nautical miles (1,300 km) off Angola
	1991
	260,000

	Castillo de Bellver
	Saldanha Bay, South Africa
	August 6, 1983
	252,000

	Amoco Cadiz
	Brittany, France
	March 16, 1978
	223,000

	Amoco Haven tanker disaster
	Mediterranean Sea near Genoa, Italy
	1991
	144,000

	Odyssey
	700 nautical miles (1,300 km) off Nova Scotia, Canada
	1988
	132,000

	Sea Star
	Gulf of Oman
	December 19, 1972
	115,000

	Torrey Canyon
	Scilly Isles, UK
	March 18, 1967
	80,000 - 119,000

	Irenes Serenade
	Navarino Bay, Greece
	1980
	100,000

	Urquiola
	A Coruña, Spain
	May 12, 1976
	100,000


Estimating the volume of a spill. By observing the thickness of the film and its appearance on the surface of the water, it is possible to estimate the quantity of oil spilled. If the surface area of the spill is known, the total volume of the oil can be calculated from this information. 
	
	Film Thickness
	Quantity Spread

	Appearance
	      in
	    mm
	gal/sq m
	L/ha

	Barely visible
	0.0000015
	0.0000380
	25
	0.370

	Silvery sheen
	0.0000030
	0.0000760
	50
	0.730

	First trace of color
	0.0000060
	0.0001500
	100
	1.500

	Bright bands of color
	0.0000120
	0.0003000
	200
	2.900

	Colors begin to dull
	0.0000400
	0.0010000
	666
	9.700

	Colors are much darker
	0.0000800
	0.0020000
	1332
	19.500


Methods of cleaning an oil spill. A sheen is usually dispersed (but not cleaned up) with detergents which makes oil settle to the bottom. Cleaning up oils that are denser than water could prove difficult as they settle to the bottom making the seabed toxic.
Some of the methods used include:

1. Bioremediation: use of microorganisms or biological agents to break down or remove oil; 

2. Burning: Controlled burning if conducted properly can effectively reduce the amount of oil in water. However, it can be done only when it is not windy and could cause air pollution. 

3. Dispersants: Dispersants act as detergents, clustering around oil globules and allowing it to be carried away in the water.  
While this improves the surface aesthetically, it only serves to mobilize the oil. This may be beneficial since smaller oil droplets, scattered with currents, may cause less harm and may be easier to degrade. However, the dispersed oil droplets increase infiltration into deeper water and can lethally contaminate coral. Moreover, recent research indicates that some dispersants are toxic to corals.
4. Watch and Wait: In some cases, allowing natural attenuation of oil may be the most appropriate choice due to the invasive nature of facilitated methods of remediation, particularly in ecologically sensitive areas. 

5. Dredging: For oils dispersed with detergents and other oils denser than water. 

6. Skimming: Requires calm waters.

7. Solidifying. 

3. Answer the following comprehension questions. Try to mention as many facts and features as possible.

1.
How oil spills affect seabirds and sea animals?

2.
Is it possible to estimate the quantity of oil spilled? How?

3.
What methods of cleaning can be used?

Progress Test
1. Read the text and fill in the gaps with the appropriate words and phrases given below:

Saltwater Contamination

In many 1) _____ areas the groundwater resource is being threatened by the encroachment of salt water.

Since 2) _____ is less dense than salt water, it floats on the salt water and forms a large, lens shaped body that may extend to considerable depths below sea level. In such a situation, if the 3) _____ is 1 meter above sea level, the base of the freshwater body will extend to a depth of about 40 meters below sea level. Stated another way, the depth of the fresh water below sea level is about 40 times greater than the elevation of the water table above 4) _____. Thus, when 5) _____ lowers the water table by a certain amount, the bottom of the freshwater zone will rise by 40 times that amount. Therefore, if groundwater 6) _____ continues to exceed 7) _____, there will come a time when the elevation of the salt water will be sufficiently high to be drawn into wells, thus contaminating the freshwater supply. Deep wells and wells near the shore are usually the first to be 8) _____.

In urbanized coastal areas, the problems created by excessive pumping are compounded by a decrease in the rate of 9) _____. As more and more of the surface is covered by streets, parking lots, and buildings, 10) _____ into the soil is diminished.

In an attempt to correct the problem of 11) _____ of groundwater resources, a network of recharge wells may be used. These wells allow 12) _____ to be pumped back into the groundwater system. A second method of correction is accomplished by building large 13) _____ . These basins collect surface drainage and allow it to seep into the ground. 

Although contamination of 14) _____ by salt water is primarily a problem in coastal areas, it can threaten noncoastal locations as well. Many ancient sedimentary rocks of 15) _____ were deposited when the ocean covered places that are now far inland. In some instances, significant quantities of seawater were trapped and still remain in the rock. These 16) _____ sometimes contain important quantities of fresh water and may be pumped for use by people. However, if fresh water is removed more rapidly than it is 17) _____, saline water may 18) _____ and render the wells unusable.

Coastal, freshwater aquifers, fresh water, encroach, sea level, marine origin, withdrawal, excessive pumping, affected, natural recharge, infiltration, saltwater contamination, recharge, basins, waste water,  strata, replenished, water table.

2. In this exercise you must choose the word or phrase which best completes each sentence. Indicate a, b or c against the number of each item 1- 12 for the word or phrase you choose:

1.
Towns and cities increase the volume of stormwater due to their large area of …  surfaces (roads, roofs, footpaths, car parks).


a) impervious

b) transparent

c) impenetrable

2.
Clearing native vegetation has raised the … in many parts of the state and consequently the soils and watercourses in many areas have become increasingly saline.


a) water level

b) water table

c) water amount
3.
In the past, almost any navigation project was quickly approved and funded, regardless … the impact on other uses.


a) of

b) on

c) -
4.
Natural processes cannot cope … the highly concentrated wastes typical for a large urban area. 


a) at

b) with

c) without
5.
Until recently, the cost of water in almost every community has been so low that there was very little … to conserve.


a) impulse

b) incentive

c) wish
6.
The use of watercourses for waste dispersal … the quality of the water and may reduce its usefulness for other purposes.


a) deregulate

b) degrading

c) degrades
7.
This act provided federal funds and technical … to strengthen local, state, and inter​state water-quality programs.


a) assis​tance


b) assistances

c) assisting
8.
However, the dams needed for hydroelectric power plants have definite disadvantages, in​cluding the high cost of construction and the resultant destruction of the … in streams and surrounding lands.


a) wild habitat

b) natural habitat

c) domestic habitat

9.
Nitrate can be toxic at the concentrations … in some wells. 


a) found

b) founded

c) detected
10.
The use of water for … has put pressure on rivers and streams because of reduced environmental flows. 


a) irrigation

b) irrigating

c) irrigate
11.
Agricultural activities have affected rivers and streams … various processes.


a) at

b) through

c) along
12.
… average, each person in a North American home uses 300-400 litres of water each day. 


a) On

b) In

c) At
МОДУЛЬ 3
Water Treatment and Purification

Цели:
	Вы должны знать:
	Вы должны уметь:

	1. Лексика:

- активная лексика по теме “Water Treatment”;

2. Основные определения, понятия:

- «очистка воды»;

- особенности оборудования для очистки воды;

- основные способы и методы очистки воды;

- особенности использования новейших коагулянтов.
	1. Читать и переводить тексты по теме, используя активный  словарь;

2. Вести диалог и рассказывать о том, что такое очистка воды, каковы методы очистки, какое оборудование используется для очистки воды.


Entry Test

1. Choose the best answer a, b, c or d. There is necessary one best answer.
1.
Water is the most essential part of every aquarium since it is the media that fishes and plants live in and totally rely upon for their feeding and … .


a) survival




c) living

b) life





d) supporting
2.
You need to … the water and make it as suitable as possible for the equatic life you keep.


a) get





c) treat

b) clarify




d) filter
3.
We need to know what kind of water we start with … evaluate what we need to remove or add to it before using it in our tanks.


a) in order to



c) so that

b) due to




d) thus
4.
Water treatment can be defined as any procedure or … used to alter the chemical composition or natural “behavior” of a water supply.


a) line





c) way

b) process




d) method
5.
Water supplies are classified as either … water or groundwater.


a) service




c) surface

b) running




d) drinking
6.
The majority of public or … water comes from surface water such as rivers, lakes and reservoirs.


a) municipal




c) gang

b) community



d) private
7.
The majority of private water supplies consist of groundwater … from wells.


a) delivered




c) taken

b) raised




d) pumped
8.
The quality of water in various wells differ … from place to place.


a) significantly



c) a bit

b) slightly




d) a little
9.
Some developing countries do not have the financial resources or the … to install and operate complicated water treatment systems.


a) groups




c) people

b) personnel




d) workers
10.
Even industrialized countries need … sustainable technologies for their less-developed regions.


a) modern




c) simple

b) complicated



d) new
11.
Instead of complex filtration systems with various types of filter materials and … controls, there is a trend toward the use of much simpler technology.


a) automated



c) manual

b) automate




d) auxiliary
12.
Older-design flush toilets require 19 liters of water per flush and can account for up to 40 per cent of … water use.


a) clear




c) domestic

b) pure




d) private
13.
A plan in which riverwater and stormwater are … in a system of retention / sedimentation ponds and treatment wetlands has been developed recently.


a) treated




c) pumped

b) delivered




d) purified
14.
Water is stored in a large surface pond to enhance sedimentation of organic matter, suspended … and attached pollutants.


a) solids




c) objects

b) materials




d) rubbish
15.
By installing water treatment equipment in your home or place of business, you will … the quality of water you drink.


a) rise





c) higher

b) raise




d) improve
16.
Water filtration systems are selling faster with each … year.


a) passing




c) new

b) coming




d) gone
17.
The technology for treating water to make it safe for drinking consists of using various methods to rid the water of its … and to disinfect it.


a) compounds



c) components

b) contaminants



d) elements
18.
The contaminants are removed with the … resulting from the process.


a) sediment




c) foundation

b) sludge




d) fall-out
19.
Reliable and stable power generation plant functioning in many respects depends on feeding water quality that is a result of dissolved salts and organic … removal.


a) substances



c) bodies

b) materials




d) elements
20.
Health research of the titanium coagulant usage for swimming pools had been … .


a) done




c) completed

b) passed




d) accomplished
21.
The process of heating water to a boil makes it hot long enough to … it.


a) disinfect




c) clear

b) purify




d) contaminate
22.
There are recorded instances of contaminated … water contributing to cholera epidemics.


a) pumped




c) running

b) hot





d) bottled
23.
It is not possible to tell whether water is … to drink just by looking at it.


a) tasty




c) clear

b) safe




d) suitable
24.
… drinking water systems or chemical additives are available for hiking, camping, and travel in remote areas.


a) potable




c) clear

b) portable




d) running
25.
Use of the new titanium coagulant increases … and capacities of water treatment plants and reduced overall cost of producing drinkable water.


a) opportunities



c) efficiency


b) effect




d) results
Учебный элемент 1 (УЭ-1).
Water Treatment

I. Vocabulary work.
1. To check or build up your active vocabulary on this subject, look at the words and word combinations listed on this page.
	acid (n)
	- кислота

	ash (n)
	- зола, пепел

	basin (n)
	- резервуар

	to boil (v)
	- кипеть, кипятить

	to bond (v)
	- связывать, скреплять

	charge (n)
	- заряд

	to clog (v)
	- засорять

	coagulation (n)
	- коагуляция, свертывание

	comprise (n)
	- состоять из

	consumption (n)
	- потребление

	to contaminate (v)
	- загрязнять, заражать

	corrosion (n)
	- коррозия

	to counteract (v)
	- противодействовать

	debris (n)
	- лом, обрезки

	to determine (v)
	- устанавливать, определять

	drawback (n)
	- недостаток, «минус»

	to eliminate (v)
	- устранять, исключать

	to encourage (v)
	- поддерживать, потворствовать

	to flocculate (v)
	- выпадать хлопьями, флоккулировать

	to glue (v)
	- приклеивать

	to interfere (v)
	- вмешиваться, препятствовать, мешать

	membrane (n)
	- мембрана, оболочка, перепонка

	paddle (n)
	- лопасть

	particle (n)
	- частица

	pressure (n)
	- давление

	purification (n)
	- очистка

	rapid (adj)
	- быстрый

	raw (adj)
	- сырой, необработанный

	removal (n)
	- удаление

	to repel (v)
	- отталкивать, отражать

	to resist (v)
	- сопротивляться

	retention (n)
	- удержание

	to rotate (v)
	- вращать( -ся)

	sedimentation (n)
	- осаждение, отложение осадка

	to settle (v)
	- оседать, дать отстояться

	sludge (n)
	- отстой, шлам

	to strengthen (v)
	- укреплять

	subsequent (adj)
	- последующий

	sufficient (adj)
	- достаточный

	to suspend (v)
	- подвешивать

	tank (n)
	- резервуар, цистерна, водоем, баллон, ванна

	to treat (v)
	- обрабатывать

	turbidity (n)
	- мутность

	viable (adj) 
	- жизнеспособный, осуществимый

	waste (n) 
	- отходы, отбросы

	weir (n)
	- плотина, водослив


2. Match the words with the definitions below:

raw, to treat, to glue, tank, sedimentation, to encourage, to interfere, corrosion, weir.

1- a process in which a solid, esp. a metal, is eaten away and changed by chemical action;

2- a large container or reservoir for a storage of liquids or gases;

3- the process of formation of sedimentary rocks;

4- a low dam that is built across a river to raise the water level, divert the water or control its flow;

5- to join or stick together;

6- in an unrefined state; not treated by manufacturing or other processes;

7- to interpose; to intervene; to come between or in opposition;

8- to stimulate something (or someone to do something) by approval or help; support;

9- to subject to a process or to the application of a substance;

3. Choose the words with similar meanings from the two groups and arrange them in pairs.

A. purification, drawback, waste, basin, sludge, to resist, to eliminate, to comprise, to interfere, to bond.

B. rubbish, to oppose, to include, clearance, to get rid of, disadvantage, container, to intervene, to bind, sewage.

4. Give the opposites to the following words:

advantage, to weaken, to purify, impossible, slow, to counteract, addition, refined, to split, insufficient.

5. Match the adjectives on the left with the nouns on the right:

	1. clean
	a) purification

	2. main
	b) particles

	3. harmful
	c) charge

	4. electrical
	d) water

	5. biological
	e) organisms

	6. settleable
	f) drawbacks

	7. natural
	g) steps

	8. chemical
	h) coagulant

	9. inexpensive
	i) contaminants


(6. Make up your own sentences using the following words and word combinations:

to strengthen, to resist, to bond, to repel, to encourage, to eliminate, pressure, purification steps, suspended particles, coagulation chemicals, sedimentation basin.

II. Reading Comprehension.

1. First skim the text. You’ll probably come across a number of words you don’t know. Don’t stop to look up these words, but try to understand the main points of the text.

Water Treatment and Methods of Water Treatment

The presence of impurities of natural and man-made origin in raw water makes this water unacceptable and dangerous for drinking. All known impurities can be divided into the following groups: a) suspended solids, b) heavy metal ions, c) dissolved organic substances, d) microorganisms, and e) phytoplankton / zooplankton.

Water treatment is application of physical and chemical processes to a water supply to remove tastes, odors, dirt and debris, to reduce “hard” elements and salts, and to destroy harmful organisms.

Methods of Water Treatment

Screening. The first step in purifying surface water is to remove large debris like sticks, leaves, trash and other large particles which may interfere with subsequent purification steps. The smaller the holes in the screen, the smaller the debris must be to pass through. 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. The filtered water is then treated to remove or inactivate remaining potentially harmful microscopic organisms including viruses, protozoa and bacteria. This removal step comprises part of a multistep process of disinfection which is completed by chemical and/or ultraviolet light treatment which damages and makes non-infectious any remaining viable harmful microbes. For waters that are particularly difficult to treat such as from catchments with intensive agriculture, extra physical, chemical and biological treatment steps may be necessary.
Coagulation and flocculation. Together coagulation and flocculation is a traditional purification method which works by using active chemicals called coagulants 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. In a relatively new and economically attractive development polymer film with chemically formed microscopic pores called micro or ultrafiltration membranes can be used in place of granular media to filter water effectively without coagulants. 
Coagulation normally works by eliminating the natural electrical charge of the suspended particles so they attract and stick to each other. The joining of the particles so that they will form larger settleable particles is called flocculation. The larger formed particles are called floe.
Sedimentation. Water exiting the flocculation basin enters the sedimentation basin, also called a clarifier. It is a large tank with slow flow, allowing floc to settle to the bottom. 
The amount of floc that settles out of the water is dependent on the time the water spends in the basin and the depth of the basin. In order to keep the water in the basin longer, while treating the same amount of water, the basin volume must be increased. A deep basin will allow more floc to settle out than a shallow basin..
As particles settle to the bottom of the basin a layer of sludge is formed on the floor of the tank. This layer of sludge must be removed and treated.

Now read the text very carefully. Try to grasp both the central idea and the details.


Split the text into parts and think up appropriate titles for each one.


What single word explains the central idea of each part?


Find the topic sentence in each part, then list the details which support it.

III. Comprehension and Word Study.

1. Choose the most suitable of the three given words to fill in the blanks. Use only one word in each space.

Filtration

After separating most floc, the water is filtered as the final step to 1 … remaining suspended particles and unsettled floc. The most common type of filter is a rapid sand filter. Water moves vertically through sand which often has a layer of activated carbon or anthracite coal above the sand. The top layer removes organic 2 … which could include dangerous disinfection byproducts as well as those with taste and 3 … . The space between sand particles is larger than the smallest suspended particles, so simple filtration is 4 … . Most particles pass through surface layers but are trapped in pore spaces or adhere to sand particles. So not just the top layer of the filter cleans the water, but effective filtration extends into the 5 … of the filter. This property of the filter is key to its operation: if the top layer of sand blocked all particles the filter would quickly clog. To clean the filter, water is passed quickly upward through the filter, opposite the normal direction (called backflushing) to remove embedded particles. This contaminated water can be disposed of, along with the 6 … from the sedimentation basin, or it can be recycled by mixing with the 7 … water entering the plant.
Where sufficient land and space are available, water may be treated in slow sand filters. These rely on biological treatment processes for their action rather than physical filtration. Slow sand filters are carefully constructed using graded layers of sand with the coarsest at the base and the 8 … at the top. Drains at the base convey 9 … water away for disinfection. When bringing a new slow sand filter bed into use, raw water is carefully decanted onto the filter material to a water depth of one to three metres, depending on the 10 … of the filter bed. The water passing through the filter for the first few hours is recirculated and not put into supply. Within a few hours, a film of bacteria, protozoa, fungi, and algae 11 …  on the surface of the sand. This layer removes all the 12 … . An effective slow sand filter may remain in service for many 13 … or even months if the pre-treatment is well designed and produces an 14 … quality of water which physical methods of treatment 15 … achieve.
	1. a) remove
	b) get
	c) find

	2. a) elements
	b) compounds
	c) particles

	3. a) smell
	b) odor
	c) colour

	4. a) sufficient enough
	b) not enough
	c) not demanded

	5. a) depth
	b) intensity
	c) penetration

	6. a) rubbish
	b) settlement
	c) sludge

	7. a) raw
	b) pure
	c) clean

	8. a)  best
	b) finest
	c) lightest

	9. a) raw
	b) treated
	c) pure

	10. a) size
	b) outlet
	c) contamination

	11. a) opens
	b) gets
	c) builds

	12. a) impurities
	b) mixes
	c) compounds

	13. a) hours
	b) weeks
	c) days

	14. a) satisfactory
	b) excellent
	c) poor

	15. a) often
	b) rarely
	c) always


(2. Study the meanings of the following words from their definitions:

1. instantaneous:

- occurring with almost no delay; immediate;

- happening or completed within a moment;

2. drawback:

- a disadvantage or hindrance;

- a refund of customs or excise duty paid on goods that are being exported or used in the production of manufactured exports;

3. residual:

- something left over as a residue; remainder;

- the difference between the numerical value of one particular observation and the theoretical result;

4. excessive:

- exceeding the normal or permitted extents or limits; immoderate;

5. formerly:

- at or in a former time; in the past

- in the immediate past; just now;

6. radiation:

- the emission or transfer of radiant energy as particles, electromagnetic waves, sound, etc.;

- the particles, etc. emitted, esp. the particles and gamma rays emitted in nuclear decay;

7. tank:

- a large container or reservoir for the storage of liquids or gases;

- a reservoir, lake or pond;

8. effective:

- productive of or capable of producing a result;

- in effect; operative;

- producing a striking impression; impressive;

- actual rather that theoretical; real;

9. level:

- on a horizontal plane;

- having a surface of completely equal height;

- being of the same height as something else;

- equal to or even with (something or someone else);

- not having or showing inconsistency or irregularities;

10. prevent:

- to keep from happening, esp. by taking precautionary action;

- to keep (someone from doing something); hinder; impede;

- to interpose or act as a hindrance;

11. ensure:

- to make certain or sure; guarantee;

- to make safe or secure; protect;

12. removal:

- the act of removing or state of being removed;

- a change of residence;

- dismissal from office;

13. disinfect:

- to rid of microorganisms potentially harmful to man, esp. by chemical means;

14. recharge:

- to cause (an accumulator, capacitor, etc.) to take up and store electricity again;

- to revive or renew (one’s energies).

Make use of these words by putting them in the text below:

Disinfection
Disinfection with aggressive chemicals like chlorine or ozone is normally the last step in purifying drinking water. The most common disinfection method is some form of chlorine such as chlorine gas, sodium hypochlorite, chloramine or chlorine dioxide. The water and chemical mix are allowed to sit in a large 1_____, called a clear well. The water must sit in the clear well to 2_____ that the water is in contact with the disinfectant for a minimum amount of time because it takes time to inactivate the harmful microbes. Chlorine is a strong oxidant that kills many microorganisms and remains in the water to provide continuing disinfection. Other disinfection methods include using ozone which acts very rapidly or Ultra Violet light that is almost 3_____ also inactivate pathogens.
Chlorine gas and sodium hypochlorite are the most commonly used disinfectants, because they are inexpensive and easy to manage. They are 4_____ in killing bacteria, but have limited effectiveness against protozoans that form cysts in water.
The main 5_____ in using chlorine gas or sodium hypochlorite is that these react with organic compounds in the water to form potentially harmful levels of the chemical by-products trihalomethanes (THMs) and haloacetic acids. The formation of THMs and haloacetic acids is minimized by effective 6______of as many organics from the water as possible before disinfection. 7_____, it was common practice to chlorinate the water at the beginning of the purification process.
Chlorine dioxide is another rapid acting disinfectant against bacteria but unlike ozone it leaves a long lasting 8_____ in the water. Despite these beneficial characteristics, it is rarely used because it may create 9_____ amounts of chlorate and chlorite.
Ozone is a very strong, broad spectrum disinfectant and is widely used in Europe to 10_____ water. One of the main problems with ozone is that it leaves no disinfectant residual in the water.

UV 11_____ can be used to disinfect water as well. UV radiation is very effective at inactivating cysts, as long as the water has a low 12_____ of colour so the UV can pass through without being absorbed. The main drawback to UV radiation is that is like ozone also leaves no disinfectant residual in the water.

Many environmental and cost considerations affect the location and design of water purification plants. Groundwater is cheaper to treat, but aquifers usually have limited output and can take thousands of years to 13_____. Surface water sources should be carefully monitored for the presence of unusual types or levels of microbial/disease causing contaminants. Facilities typically dispose of waste and 14_____them from contaminating the treatment components and the source water. 

3. Answer the following comprehension questions. Try to mention as many facts, actions and features as possible.

1.
What are the water treatment methods?

2.
What is a traditional purification method which works by using active chemicals?

3.
What is a coagulant?

4.
What coagulants are known to you?

5.
What is the main advantage of polymer coagulants?

6.
What is a sedimentation basin lake?

7.
What is the most common type of filters?

8.
What is the last step of purifying drinking water?

When you have answered the questions, find a partner in your group. Compare answers and swap the information.

4. Complete the sentences by matching a line from column A with a line from column B.

A. 1. The first step in purifying surface water is …

2. Flocculation is the main method …

3. A deep basin will allow more floc …

4. Water is disinfected …

5. The water and chemical mix are allowed …

6. The water must sit in the clear well … .

B. 

a) … to sit in a large tank.

b) …to settle out than a shallow basin.

c) … to ensure that the water is in contact with the disinfectant for a minimum amount of time.

d) … to decrease turbidity.

e) … to remove large debris like sticks, leaves, trash.

f) … to destroy any pathogens which passed through the filters.

5. Translate into Russian:

minimum amount of time, aggressive chemicals, chemical disinfection, biological treatment processes, subsequent purification steps, suspended water particles, mechanical cleaning devices, charge neutralization, natural organic contaminants, to inactivate harmful protozoans.

(6. Find a noun in each line:

1. a) developing

b) development
c) developed
d) develop 

2. a) provide

b) providing

c) provision

d) provided
3. a) attend


b) attention

c) attentive

d) attending
4. a) build


b) builder

c) built

d) better
5. a) finder


b) finding

c) finds

d) harder
6. a) treat


b) treatment

c) treated

d) treating
7. a) disinfection

b) disinfect

c) later

d) smaller
8. a) better


b) keep

c) keeper

d) kept
7. Find the word the translation of which is given at the beginning of each line:

1. значить:           a) to drag
   b) to mean

c) to pay

d) to justify
2. тот же самый: a) in turn 
   b) backward
c) the same

d) total
3. внутренний:    a) general
   b) current

c) internal

d) excellent
4. из-за: 
         a) without
   b) within

c) because

d) directly
5. заряжать:         a) to introduce b) to collapse
c) to charge

d) to hand
6. поверхность:   a) delay
   b) surface

c) top


d) wood
7. значение:         a) mean
   b) meaning
c) meant

d) meant
8. вес: 
         a) weighty
   b) weightless
c) weight

d) weigh
IV. Speaking Practice.
1. Find and read to your partners a descriptive paragraph that makes good use of details. State the central idea and name the details added.

2. Pick out 5-7 sentences which convey the basic information in the text.

3. Make a close-to-the-text retelling of the contents.

V. Writing Section.
1. Translate into Russian using a dictionary. 
Other Water Purification Techniques

1. Boiling: Water is heated hot enough and long enough to inactivate or kill microorganisms that normally live in water at room temperature. Near sea level, a vigorous rolling boil for at least one minute is sufficient. At high altitudes (greater than two kilometers or 5000 feet) three minutes is recommended. In areas where the water is "hard" (that is, containing significant dissolved calcium salts), boiling decomposes the bicarbonate ions, resulting in partial precipitation as calcium carbonate. This is the "fur" that builds up on kettle elements, etc., in hard water areas. 

2. Carbon filtering: Charcoal, a form of carbon with a high surface area, absorbs many compounds including some toxic compounds. Water passing through activated charcoal is common in household water filters and fish tanks. Household filters for drinking water sometimes contain silver to releases silver ions which have a bactericidal effect. 

3. Distilling: Distillation involves boiling the water to produce water vapour. The vapour contacts a cool surface where it condenses as a liquid. Because the solutes are not normally vaporized, they remain in the boiling solution. Even distillation does not completely purify water, because of contaminants with similar boiling points and droplets of unvaporized liquid carried with the steam. However, 99.9% pure water can be obtained by distillation.

4. Reverse osmosis: Mechanical pressure is applied to an impure solution to force pure water through a semi-permeable membrane. Reverse osmosis is theoretically the most thorough method of large scale water purification available. Tight membrane filters or nanofilter membranes will remove salt and colour compounds from water but thorough pretreatment, high pressures and careful cleaning is required leading to high costs per gallon.

6. Electrodeionization: Water is passed between a positive electrode and a negative electrode. Ion selective membranes allow the positive ions to separate from the water toward the negative electrode and the negative ions toward the positive electrode. High purity deionized water results. 
7. Water conditioning: This is a method of reducing the effects of hard water. Water with high concentrations of hardness salts can be treated with soda ash (sodium carbonate) which precipitates out the excess salts. 

Учебный элемент  2 (УЭ-2).
Titanium Coagulant: Purification of Natural Waters

I. Vocabulary Work.

1. To check or build up your active vocabulary on this subject, look at the words and word combinations listed on this page.
	to achieve (v)
	- достигать

	to adsorb (v)
	- адсорбировать, всасывать втягивать (жидкость)

	adversely (adv)
	- неблагоприятно, вредно

	to agglomerate (v)
	- собираться, скопляться (в кучу, в массу)

	to apply (v)
	- применять

	array (n)
	- масса, множество

	arsenic (adj)
	- мышьяковый

	as opposed to
	- против, в противоположность

	to assess (v)
	- определять, оценивать

	attainable (adj)
	- достижимый

	by means of 
	- посредством

	to cause (v)
	- причинять, вызывать

	coagulant (n)
	- сгущающее средство, коагулянт

	to confirm (v)
	- подтверждать

	content (n)
	- содержание

	to correlate (v)
	- находиться в определенном соотношении

	to define (v)
	- определять

	discharge (n)
	- разряд, разгрузка, вытекание, сток, слив

	emergency (n, attr.)
	- аварийный, вспомогательный, запасной

	to employ (v)
	- пользоваться, нанимать

	to ensure (v)
	- обеспечивать

	to extract (v)
	- извлекать

	to facilitate (v)
	- облегчать, способствовать

	fluctuation (n)
	- колебание

	to induce (v)
	- убеждать, вызывать, склонять, заставлять

	permanganate (n)
	- перманганат, соль марганцовой кислоты

	subsequently (adv)
	- впоследствии

	turbidity (n)
	- прозрачность

	urgent (adj)
	- срочный, настоятельный

	to utilize (v)
	- использовать


2. Match the words with the definitions below:

to cause, to extract, to facilitate, to induce, to correlate, to adsorb, to assess, to define, to apply, to utilize.

- to make practical or worthwhile use of;

- to soak or suck up (liquids);

- to make easier, assist the progress of;

- to persuade or use influence on, to cause;

- to place or be placed in a mutual, complementary relationship;

- to put to practical use;

- to remove or separate, pull out;

- to be the reason for, bring about;

- to state precisely the meaning of (words, terms, etc.);

- to judge the worth, importance of; evaluate;

3. Find the synonym to each word on the left. Choose from the words on the right.

	1. to achieve
	a) to ease

	2. to apply
	b) achievable

	3. to ensure
	c) harmfully

	4. to induce
	d) to guarantee

	5. as opposed to
	e) persistent

	6. urgent
	f) against

	7. to facilitate
	g) to cause

	8. attainable
	h) to employ

	9. adversely
	i) to attain


4. Choose the most suitable of the three given words to complete each of the sentences below:

1.
High effectiveness of the coagulant creates conditions for development of new technological processes of water …


a) cleaning

b) treatment

c) contamination
2.
The titanium coagulant does not … dangerous by-products after chlorination, ultra violet treatment or treatment with ozone.


a) from

b) build

c) use
3.
Toxicity of the titanium coagulant was … on white rats, white mice, guinea pigs and rabbits.


a) studied

b) learnt

c) checked
4.
The titanium coagulant virtually does not … in the body, contact with it does not irritate the skin.


a) summarize

b) holds

c) accumulate
5.
The effectiveness of coagulants is measured by the difference between the turbidity of source water and … water, divided by the turbidity of source water and is expressed as a percentage.


a) treated

b) clean

c) portable
6.
Bacterial … is known to be related to concentration of suspended solids in water.


a) explanation

b) foundation

c) contamination
7.
Water clearing (turbidity decreasing) is found … titanium coagulant application.


a) due to

b) as opposed to

c) by means
8.
A variety of electrolytic devices for water decontamination is … on the market today.


a) attainable

b) suitable

c) available

9.
The use of new titanium coagulant increases efficiency and capacities of water treatment plants and … overall cost of producing drinkable water.


a) raises

b) reduces

c) increases
5. Find the adjective in each line:
	1. a) probably
	b) property
	c) probable
	d) properly

	2. a) suddenly
	b) different
	c) degree
	d) during

	3. a) excellent
	b) member
	c) enough
	d) explanation

	4. a) dangerous
	b) danger
	c) determine
	d) array

	5. a) changes
	b) consideration
	c) cause
	d) changeable

	6. a) decision
	b) decide
	c) decisive
	d) define

	7. a) possible
	b) probably
	c) possibility
	d) provide

	8. a) simplicity
	b) adsorb
	c) schedule
	d) scientific

	9. a) production
	b) productive
	c) provision
	d) employ

	10. a) attain
	b) attentive
	c) achievement
	d) emergency


6. Match the adjectives on the left with the nouns on the right.

	1. organic
	a) time

	2. suspended
	b) source

	3. present
	c) turbidity

	4. different
	d) impurities

	5. various
	e) contaminants

	6. main
	f) result

	7. dangerous
	g) substances

	8. attainable
	h) particles


(7. For each of the words and word combinations on the list, find a suitable context. Describe the situation. 

to utilize, as opposed to, to induce, to assess, to employ, urgent, to ensure, attainable, adversely, to achieve, removal of impurities, bacterial contamination.

II. Reading Comprehension.

1. Read and translate the following text. Use a dictionary if necessary. Find the topic sentence, then list the details that support it.

Titanium Coagulant: Purification of Natural Waters

Different methods are employed to make raw water potable; they aim to remove impurities from water and disinfect it. Special reagents (coagulants) are added to extract suspended materials, microorganisms and other contaminants, this being the basic process of water treatment. When fed to the raw water, the coagulants form floes which agglomerate various impurities and subsequently settle down. Then the impurities are removed along with the sludge that the process results in. 
Coagulants based on aluminum or iron compounds fail to ensure deep water purification from organic substances, especially in spring and winter period when temperature of purified water is low. Thus, deep purification of natural waters has become the extremely urgent problem.
The titanium coagulant, as against the traditionally used coagulants (generally, aluminum salts), appears unsurpassed in performance because it enables the formation of polymeric structures (large floes) with many adsorbing centers on their surface, and an array of micro-pores within the floes. The adsorbing centers and micro-pores agglomerate various contaminants, whereas large-sized floes ensure fast sedimentation.
When the titanium coagulant is applied, it allows avoiding water pre-chlorination which is known to cause the formation of cancer-inducing organochlorines compounds. 
Active adsorbing centers on the surface of the titanium coagulant facilitate heavy metal removal from raw water. 
One of the drawbacks of the existing water treatment technology is the presence of the residual aluminum in purified water. Its high concentration is known to adversely affect human health. Titanium is a chemical element that is not harmful to human beings or the environment.

One of the most significant characteristics of the quality of treated water is its organic substance content (the so-called indicator of permanganate oxidation and total organic carbon - TOC). Natural water is known to contain a variety of ionic and nonionic organic compounds. Traditional coagulants do not remove more than 60% of organic compounds from water.
The unique nature of the titanium coagulant ensures deep purification of water with the removal of organic impurities.

The removal of organic compounds from raw water by means of the titanium coagulant reaches 90% of purification as opposed to sulfate aluminum application (60-80%), which requires a dosage 2-3 times higher than that of the titanium coagulant. 
Point out connections and transfers from one paragraph or thought to another. Further on use them while retelling.

Answer the following comprehension questions. Try to mention as many facts, features and actions as possible.

1.
Is water purification required for supplying drinking water to the public?

2.
What method of water treatment is used for extracting suspended materials?

3.
How is the efficiency of the coagulants assessed?

4.
What is the drawback of the existing treatment technology?

5.
Is titanium harmful to human beings or the environment?

6.
What does the use of the titanium coagulant ensure? 

When you have answered the questions, find a partner in your group. Compare your answers and swap the information.

III. Comprehension and Word Study.

1. Complete the sentences by matching a line from column A with a line from column B.

A. 1. The unique nature of the titanium coagulant …

     2. Traditional coagulants …

     3. When the titanium coagulant is applied …

     4. The source water composition …

     5. When fed to the raw water …

     6. Different methods …

B. a) … do not remove more than 60% of organic compounds from water.

b) … defines the dosage of the titanium coagulant required.

c) … ensures deep purification of water with the removal of the organic impurities.

d) … are employed to make raw water potable.

e) … it allows avoiding water pre-chlorination.

f) … the coagulants form flocs which agglomerate various impurities.

2. Translate the following word combinations into Russian:

higher level of purification, hardly attainable level of purification, flooding period, large-sized flocs, to extract suspended materials, formation of polymeric structures, heavy metal concentration, cancer-inducing compounds, due to a large number of micro-pores, seasonal water source content fluctuation, organic substance content.

3. Go through the following statements and say if they correspond to the text. Put a tick next to the correct statements.

1.
Nowadays natural waters do not require any purification before being used for drinking.

2.
Titanium coagulant is used for colouring water.

3.
Titanium coagulant does not cause skin irritation.

4.
Turbidity decreasing is found under titanium coagulant application due to suspended soils and microorganisms removal.

5.
Active adsorbing centers on the surface of the titanium coagulant hinder heavy metal  removal from raw water.

6.
One of the drawbacks of the titanium coagulant is the presence of the residual aluminum in purified water.

7.
Coagulants based on aluminum or iron compounds  fail to ensure deep water purification.

8.
Large-sized flocs ensure fast sedimentation.

4. Translate the following words and put them in the text below.

residual, inherent, exceed, investigation, content, samples, flood.

Residual Content of Titanium and Aluminum

The 1_____ aluminum is one of the problems 2_____ to the existing technology of water treatment. As international practice and ecological research have shown, it has negative effect on human health. When large dosages of aluminum sulfate are employed, especially during 3_______    periods, it causes an increase of the residual aluminum 4_______ (with dosages over 7 mg/dm3) up to
500 mg/dm3. According to European Standards, the residual aluminum content should not 5_____  200 mg/dm3. The same standard is expected to be adopted in Russia.
Particular grades of the titanium coagulant, which are less expensive, contain aluminum. So, a special 6_____ was conducted, aiming to research the residual aluminum content in water after it was treated with the titanium coagulant, which contained both aluminum sulfate and chloride. Residual content of titanium in all 7_____ of treated water didn't exceed 0.005 mg/dm3.
IV. Speaking Practice.

1. Discuss with your partner the advantages of using the titanium coagulant.

2. Make up the summary of the text. 

3. Compose a dialogue based on the text “Titanium Coagulant: Purification of Natural Waters”. Try to make use of your active vocabulary as much as possible.

4. Get ready to speak about the titanium coagulant as a method of water purification.

V. Writing Section.

1. Study the table below.  Write down 10 sentences using the structures for comparison: as …as, that, twice (three times…) as … as, less … than, much higher … than, the same … as.

General Characteristics in Comparison to Other Coagulants in the Market
	Country,company
	    Kemera Water
	Russia
	USA
	Russia

	Coagulant type
	    PAX
	     ALG
	Aluminum sulfate
	Aluminum sulfate
	New Titanium Coagulant

	Coagulant characteristic


	High polymer 

salts of  aluminum (polialuminum

chloride)
	High-quality                                                      

granulated aluminum sulfate


	Crystal
	Crystal
	High polymer titanium-based complex

compounds

	Costs of water treatment, $ per thousand cubic meters
	1.8 – 4.5
	1.2 – 3.1
	1.6 – 6.4
	1.0 – 3.5
	0.4 – 0.7

	Coagulant price, $ per tone
	350 – 450


	125
	140 – 180
	125 – 350
	250 - 400

	Coagulant dose, mg/l


	5 – 10


	10 – 25
	10 – 40
	5 – 10
	2 - 4

	Temperature of water above coagulation begin, C


	          4
	        10
	   10
	   10
	     0.6

	                                                                 Purification effectiveness, %, of:

	suspended substances
	          90
	      60 – 80
	       60
	       80
	        90

	heavy metals
	        95
	       85
	       30 – 60
	       85
	        95

	total microbe number


	        - 
	       -
	      75
	     -
	     97 - 99

	Residual content of aluminum in purified water, mg/l
	         0.2
	        -


	      0.5


	      0.2


	       <0.02



	Volume of sludge, conventional units
	     1  
	       3
	      3
	     3
	     0.5


(Учебный элемент 3 (УЭ-3).
Filtration. Types of Filters

I. Vocabulary work.
1. To check or build up your active vocabulary on this subject, look at the words and word combinations listed on this page.
	advance (n)
	- продвижение, прогресс

	beverage (n)
	- напиток

	to capture (v)
	- захватывать

	crack (n)
	- трещина, щель

	cyst (n)
	- циста, пузырь

	to dissolve (v)
	- растворять(-ся)

	equipment (n)
	- оборудование

	to erode (v)
	- разъедать, разрушать (ткани)

	to expose (v)
	- раскрывать, подвергать

	ferric (adj)
	- химические соединения окиси железа

	ferrous (adj)
	- железистый

	fixture (n)
	- приспособление

	to float (v)
	- плыть

	foul (adj)
	- грязный, отвратительный

	gravel (n)
	- гравий

	to install (v)
	- устанавливать

	iron (n)
	- железо

	manganese (n)
	- марганец

	media (n)
	- средство, среда

	objectionable (adj)
	- неприятный

	option (n)
	- выбор

	osmose, osmosis (n)
	- физ. осмос

	outlet (n)
	- выход, выходное отверстие

	to plumb (v)
	- вскрывать, проникать

	plumbing (n)
	- водопровод

	to reduce (v)
	- уменьшать

	residue (n)
	- осадок

	reverse (adj)
	- обратный

	rust (n) 
	- ржавчина

	to stain (v)
	- пачкать, окрашивать

	to strain (v)
	- фильтровать(-ся), просачиваться

	to a greater extent
	- в значительной степени

	to trap (v)
	- ловить, защемлять

	to treat (v)
	- обрабатывать

	tremendous (adj)
	- огромный, потрясающий

	ultimately (adv)
	- в конце концов

	underneath (adv)
	- внизу

	to vary (v)
	- изменять(-ся)


2. Match the words with the definitions below:

to install, to erode, to dissolve, to treat, to strain, to stain, to expose, to reduce, to capture.

1- to grind or wear down or away;

2- to subject to a process or to the application of a substance;

3- to mark or discolour with patches of something that dirties;

4- to pour or be poured through a sieve, filter;

5- to make or become smaller in size, number, extent, degree, intensity, etc.;

6- to win control or possession of;

7- to display for viewing, exhibit;

8- to go or cause to go into solution;

9- to place in position and connect and adjust for use.

3. Choose the synonyms from the second and third columns to the words from the first column:

	1. to vary
	a) to catch
	a) choice

	2. objectionable
	b) to lessen
	b) to sieve

	3. to strain
	c) variant
	c) great

	4. to trap
	d) to change
	d) to capture

	5. to install
	e) huge
	e) to decrease

	6. option
	f) to fix
	f) unpleasant

	7. tremendous
	g) foul
	g) to place

	8. to reduce
	h) to filter
	h) to alter


4. Form all possible word combinations using the words from both columns and translate them into Russian.

	1. treatment
	a) particles

	2. foul
	b) chemicals

	3. rust
	c) filters

	4. organic
	d) equipment

	5. suspended
	e) taste

	6. mechanical
	f) iron

	7. ferric
	g) odors

	8. chemical
	h) toxins


5. Translate the following verbs taking into consideration the meaning of the nouns given in brackets:

to exist (existence - существование ), to install (installation - установка ), to equip (equipment - оборудование), to opt (option - выбор), to connect (connection - соединение), to adjust (adjustment - регулирование), to expose (exposure - подвергание), to erode (erosion - разрушение), to vary (variation - изменение), to treat (treatment - обработка).

6. Fill in the gaps with a suitable derivative from the word given in brackets:

1.
Foul taste, smell, or colour of your household water may prompt you … water treatment equipment. (investigation)

2.
The publicity about water … problems may cause you to question the safety of your water supply. (to pollute)

3.
Mineral scale buildup may cause you to invest in early … of plumbing fixtures and water-using appliances. (to replace)

4.
No single treatment device treats all problems, and all devices have … . (to limit)

5.
The frequency of filter cleaning or replacement depends … on the level of pollutants in the water supply and the quantity of the water flowing through the filter. (large)

6.
In many areas there are companies that provide a water … service. (soft)

7.
All systems require routine … to replenish the chemical used to neutralize the water. (to maintain)

8.
Membranes are made of a variety of materials that … in effectiveness for different chemicals. (difference)

7. Compose sentences of your own using the words and word combinations from your vocabulary list.

II. Reading Comprehension.

1. Read and translate the following text. Use a dictionary if necessary. Read the text very carefully. Try to grasp both the central idea and the details.

Filtration and Types of Filters

Having clean water is a necessity for life. Each year, thousands of people worldwide are affected by contaminated water.
There are ultimately two different ways so as to treat and clean water. The most popular and economical way is by filtering water. Filters remove impurities in water by filtering them out and capturing them before the water is consumed. With the presence of a new technology, much in use today by beverage bottling companies and pharmaceutical firms, there is another way to treat and clean water. It is called reverse osmosis technology.
Unlike the filtering process, here water is treated at the molecular level.  Water treatment equipment that utilizes reverse osmosis removes all impurities in  water.
Filters work by physically removing infectious agents from the water. Filters have the advantages of providing immediate access to drinking water without adding an unpleasant taste. However, they suffer from several disadvantages: micro cracks or eroded channels within the filter. They may allow passage of unfiltered water, they can become contaminated, and no filters are fine enough to remove virus particles.

Activated Carbon and Mechanical Filters. Activated carbon filters (also called carbon or charcoal filters) treat general taste and odor problems, including chlorine residue. When water flows through filters, contaminants adsorb or stick to the surfaces of the carbon particles. Activated carbon filters are reported to be the best method available for removing specific organic chemicals, including some pesticide residues.

Mechanical filters trap, through a straining process, sand, soil and other suspended particles in water. Mechanical filters reduce turbidity in water, and improve its appearance. Activated carbon or mechanical filters do not remove nitrate, bacteria, or heavy metals.

Neutralizing filters on the other hand are used where low pH water is the problem. Multi-media depth filters are another type of filter, that as the name implies, contains two or more different filtering media and then gravel underneath it. Sediment filters are the fourth type of water filter. They are used when dirty, cloudy water is problematic. The final type of common water filter is the iron filter. Iron filters remove iron and manganese that can cause staining of clothes and plumbing fixtures. Ferric iron usually appears as rust particles floating or settling in the water. Ferrous iron is in the dissolved form and cannot be seen in water. Water with a high iron or manganese content is not considered a health problem, but can be very objectionable in taste, odor, or appearance. 

Water filtration systems are selling faster with each passing year and will continue to do until the world's water is cleaned. Whatever your water cleaning needs may be, no matter the budget, there is water treatment equipment available that can make water cleaner and fresher.
 Split the following text into parts and think up appropriate titles for each one. Find and read to your partners a descriptive paragraph that makes good use of details. State the central idea and name the details added.

Answer the following comprehension questions. Try to mention as many facts as possible.
1.
Which method of water treatment is discussed in the text?

2.
In which way do filters treat water?

3.
What are the five types of filters which are described in the text?

4.
What are the advantages and disadvantages of filtration?

5.
What is the specification of activated carbon filters?

6.
What is the difference between filtration and reverse osmosis technology?

7.
Is a high iron or manganese content considered a health problem for water consumers?

When you have answered the questions, find a partner in your group. Compare your answers and swap the information.

III. Comprehension and Word Study.

1. To check and build up your vocabulary on this subject, look at the words listed here:
A. trekkers, impact, to minimize, remote, non-reusable, non-biodegradable, dung, fragile, adequate, waste, space.

Choose the Russian equivalents to the words given above.
B. доводить до минимума, отдаленный, удобрение, влияние, хрупкий, путешественники, не быть непригодным для повторного использования, не подвергающийся биологическому разложению, отбросы, достаточный, пространство. 

Fill each of the numbered blanks in the following passage with the words from part A. Use only one word in each space.

1. … different countries in huge numbers, and have a significant 2. … on the environment there. There are some important steps they can take 3. … this negative impact. Using bottled water in 4. … areas is unsupportable. It results in a terrible 5. … problem with 6. … , 7. … plastic bottles. Boiling water requires heat, which may be from a kerosene stove or dried yak 8. …, but it is often in the form of a wood fire. Burning wood leads to deforestation in many of these 9. … mountainous area. For this reason trekkers should be encouraged to enjoy hot drinks in tea houses, but not ask for boiled water to fill their water bottles. Filters do not do an 10. … job of disinfection, and there is no point in spending money on them or taking up  valuable backpack 11. … carrying them. Iodine can be recommended as a choice, unless there are contraindications to its use.

2. Complete the sentences by matching a line from column A with a line from column B.

A. 1. Having clean water …

     2. Filters remove impurities in water …

     3. Most filter manufactures …

     4. Carbon filters are normally used …

     5. Iron filters remove iron and manganese that …

     6. Activated carbon or mechanical filters …

     7. Filters have the advantages of providing immediate access to drinking water      …

    8. Ferric iron usually appears as rust particles …

B. a) … by filtering them out and capturing them before the water is consumed.

     b) … to reduce chlorine levels, organics, colour, foul tastes and odors from water.

    c) … do not remove nitrate, bacteria or heavy metals.

    d) … is a necessity of life.

    e) … without adding an unpleasant taste.

    f) … floating or settling in the water.

    g) … can cause staining of clothes.

    h) … offer five types of filters.

3. Choose the word the translation of which is given at the beginning of each line.

	1. поселение
	a) settle
	b) settlement
	c) settler
	d) settles

	2.независимость
	a)dependence
	b)independent
	c)depend
	d)independence

	3. здание
	a) builder
	b)builds
	c)building
	d)build

	4.содействующий
	a) promote
	b)promoting
	c)promotion
	d)promotes

	5.замененный
	a)replacement
	b)place
	c)replace
	d)replaced

	6.значение
	a) mean
	b)meaning
	c)meant
	d)means

	7.мощный
	a) power
	b)powerless
	c)powerful
	d)proper

	8. медленно
	a) slower
	b)slowly
	c)slow
	d)slowest

	9.вес
	a) weighty
	b)weightlessness
	c)weight
	d)weightless

	10. поверхность
	a) delay
	b)surface
	c)place
	d)option

	11.рушиться
	a) to connect
	b)to repair
	c)to treat
	d)to collapse

	12.главным образом
	a) rather
	b)adversely
	c) chiefly
	d)really

	13. причинять
	a) to cause
	b)to create
	c) to bring
	d)to make

	14. разряд
	a) remark
	b)damage
	c) charge
	d)power


4. Translate the following word combinations into Russian:

water treatment equipment, water filtration system, a significant advance, health hazard, immediate access, to objectionable in taste, luckily for the consumer, thousands of people worldwide, on the other hand, as the name implies, to appear as rust particles.

5. Study the meaning of the following words from their definitions.

ACIDITY - A condition of water when the pH is below 7.
ALKALINITY - A condition of water when the pH is above 7. 
BACK WASHING - The process of reversing the flow of water to restore or clean a filter.
FLOW RATE - The quantity of water available or needed, commonly measured in gallons per milligrams per liter.
HARDNESS MINERALS - Minerals dissolved in water that increase the scaling properties and decrease cleansing action - usually calcium and magnesium.
ION EXCHANGE - Process whereby one mineral is substituted for another.
NEUTRALITY - A condition of water when the pH is at 7. (neither acid or alkaline).

OXIDATION - Causes the impurities to precipitate, and this reduces water impurities, such as iron, manganese, hydrogen sulfide, and many organics.
PEAK USE RATE - The flow rate necessary to meet the expected maximum water demand in the system.
 pH - A measure of the acidity or alkalinity of water. Below 7 is acid, above 7 is alkaline.
REGENERATION - Process which restores the ion-exchange material (zeolite or resin beads) to useable condition.
SHOCK CHLORINATION - Using high dosages of chlorine (200 to 500 milligrams per liter)
SOFTENING - The process of removing hardness caused by calcium and magnesium minerals.
You may try to play a guess game with your partner. Give a definition of a word and provoke your partner to name the word you have thought of.

IV. Speaking Practice.

1. Study the table below. 
Quick Reference to Common Water Treatment Devices
	Device
	Primary Use
	Limitations

	Carbon Filter
	Removes chlorine, some organic chemicals, resin, general taste and odor problems
	Does not remove nitrate, bacteria, or metals. Periodic replacement of activated charcoal required

	Mechanical Filter

	Removes sand, soil, and other causes of turbidity

	Requires regular cartridge replacement or backwashing (depending on type) to maintain effectiveness

	Water Softener

	Replaces water hardness minerals (calcium, magnesium) with sodium 

Improves cleaning action of soaps, detergent
Prevents scale deposits in pipes, equipment

	Removes calcium and magnesium, replacing with sodium (consult physician if sodium in diet is a health concern)
Softened water can be more corrosive than unsoftened water
Periodic backwashing and regeneration required

	Iron Filter
	Removes iron and manganese that can cause staining of clothes and plumbing fixtures
Prevents odor caused by iron, manganese

	Periodic backwashing, addition of potassium permanganate required (frequency dependent on water usage, iron content)

	Neutralizer

	Treats corrosive or acidic water
	May increase sodium or water hardness

	Distillation Units

	Removes most impurities
including minerals and organic chemicals from drinking water
	Distillation takes time and can be expensive. Storage space is needed for treated water Distilled water has a flat or bland taste.
Hard water increases maintenance of distiller.

	Reverse Osmosis

	Removes most dissolved and suspended impurities from water.

	Reverse osmosis wastes up to 50% of water. Process requires time and storage of treated water.
Hard water clogs membrane.
Carbon and mechanical filters may be required to pretreat water.


2. Compose short dialogues making use of the information given in the table above.

3. Ask your partner some questions about filtration as a water treatment method. Note the answers and report to the group.

4. Be ready to speak about filtration and main types of filters.
IV. Writing Section.

1. Translate the following text into Russian. Use a dictionary if necessary.

Cartridge Filters

Cartridge filters can now be described in two general ways: as depth filters or surface filters.
Depth cartridge filters. In a depth cartridge filter, the water flows through the thick wall of the filter where the particles are trapped throughout the complex openings in the media. The filter may be constructed of cotton, cellulose, synthetic yarns, or "blown" microfibers, such as polypropylene. The best depth filters have lower density on the outside and progressively higher density toward the inside wall. The effect of this "graded density" is to trap coarser particles toward the outside of the wall and the finer particles toward the inner wall. Depth cartridge filters are usually disposable, cost-effective, and are in the particle range of 1to 100 microns.
Generally, they are not an absolute method of purification since a small amount of particles within the micron range may pass into the filtrate. This is of particular use for large sumps that support large aquariums.
Surface filtration-pleated cartridge filters. Pleated cartridge filters typically use a flat sheet media (either a membrane or specially treated non-woven material) to trap particles. The media is pleated to increase usable surface area. 
Ultrafiltration cartridge filters. Ultrafiltration cartridges are used to remove pyrogens and other macromolecular compounds from ultrapure water. They are built in a spiral-wound configuration. This allows a crossflow mode of operation to help keep the surface clean.
Progress Test

1. In this exercise you must choose the word or phrase which best completes each sentence. Indicate the letter a, b, c or d against the number of each item (1 – 15) for the word or phrase you choose.

Portable Water Purification

Portable drinking water systems or chemical 1_____ are available for hiking, camping, and travel in 2_____ areas. 3_____ pump filters are commercially available with ceramic filters that filter 5000 to 50,000 liters per cartridge. Some also 4______ activated charcoal filtering. Filters of this kind do not remove any 5_____ viruses and chemical or UV disinfection is required after filtration for 6_____ Effective chemical additives include chlorine, chlorine dioxide or iodine.

Iodine is added to water as a 7_____, crystallized, or in tablets. The iodine kills many—but not all—of the most common pathogens present in natural fresh water 8______. Carrying iodine for water purification is a light weight but 9 ______ solution for those in need of field purification of drinking water. There are kits available in camping stores that 10 _____ an iodine pill and a second pill that will remove the iodine taste from the water after it has been disinfected.

Bleach may be used for 11 _____ disinfection at the rate of 2 drops of 5% bleach per liter or quart of clear water, and then it is covered for 30 minutes or 1 hour. After this it may be left open to 12_____ the chlorine smell and taste. 

Neither chlorine (e.g. bleach) nor iodine alone is considered effective against Cryptosporidium, and they are limited in 13_____ against Giardia. Chlorine is slightly better than iodine against Giardia.

SODIS (Solar Water Disinfection): Microbes are destroyed through temperature and UVA 14_____ provided by the sun. Water is placed in a transparent plastic bottle, which is oxygenated by shaking. It is placed for six hours in full sun, which raises the temperature and gives an 15_____ dose of solar radiation, killing any microbes that may be present. The combination of the two provides a simple method of disinfection for tropical developing countries.

	1. a) additives
	b) mixes
	c) compounds
	d) mixtures

	2. a) far
	b) deep
	c) remote
	d) close

	3. a) moving
	b) portable
	c) going
	d) changeable

	4. a) utilize
	b) make
	c) do
	d) treat

	5. a) contaminated
	b) small
	c) harmful
	d) various

	6. a) safety
	b) safe
	c) insurance
	d) help

	7. a) soluble
	b) solution
	c) dissolved
	d) mixture

	8. a) compounds
	b) filters
	c) places
	d) sources

	9. a) imperfect
	b) perfect
	c) excellent
	d) poor

	10.a) extract
	b) employ
	c) include
	d) define

	11.a) emergency
	b) every day
	c) common
	d) regular

	12.a) lessen
	b)reduce
	c) utilize
	d) apply

	13.a) effect
	b)effectiveness
	c) result
	d) relation

	14.a) radiation
	b) rays
	c) results
	d) effects

	15.a) extended
	b) stretched
	c) prolonged
	d) induced


2. Choose the most suitable of the four given words to complete each of the sentences below. Use only one word in each space.
1.
Neutralization is the most popular method of … treatment.

a) chemical




c) pump


b) biological



d) effectiveness
2.
Chlorine has been used for several centuries for water …


a) purification



c) filtering

b) cleaning




d) disinfection
3.
Groundwater doesn’t need … before other purification steps.


a) cleaning




c) treatment

b) screening




d) boiling
4.
Together coagulation and … is a purification method which works by using active chemicals.


a) flocculation



c) screening

b) sedimentation



d) filtration
5.
… presupposes heating water to inactivate or kill microorganisms that normally live in water at room temperature.


a) Disinfection



c) Boiling

b) Ion exchange



d) Filtration
6.
… is a strong oxidant that kills many microorganisms and remains in water to provide continuing disinfection.


a) carbon




c) manganese


b) chlorine




d) iron
7.
... is the removal of contaminants from untreated water to produce drinking water that is pure enough for its intended use, most commonly human consumption.


a) water purification


c) water utilization


b) water pumping



d) water screening
8.
Different methods are employed to make raw water … .


a) running




c) portable

b) potable




d) tasty
9.
The titanium coagulant, as against the traditionally used coagulants appears … in performance.


a) non-reusable



c) unsurpassed

b) unknown




d) dissolved
10.
All known impurities in water can be divided into the following groups: a) heavy metal ions, b) dissolved organic substances, c) microorganisms, d) phytoplankton/ zooplankton, e) …
a) suspended solids



c)  titanium ions

b) aluminum 




d)arsenic concentration

3. With the help of the definitions or synonyms fill in the table below. Each of the three words in each line begin with the same letter, which you are to write down in the column on the right so that to find the hidden word. 

	1
	retention
	2
	raw
	3
	resist
	   r

	4
	
	5
	
	6
	
	   

	7
	
	8
	
	9
	
	   

	10
	
	11
	
	12
	
	   

	13
	
	14
	
	15
	
	   

	16
	
	17
	
	18
	
	   

	19
	
	20
	
	21
	
	   


1. the capacity to hold (9 letters)             2. not cooked (3)

4. to get rid of (9)                                    5. to estimate by approval (9)

7. any thin pliable sheet of material (8)   8. to change location (4)

10. chance (11)                                        11. unpleasant (13)

12. practicable (6)                                   14. to undergo change (4) 

16. compounds formed by burning (3)   17. a sour-tasting substance (4)

19. water surrounded by land (4)            20. few (6)

                                  3. to fight against (6)

                                  6. easy to see or understand (7)

                                  9. to do (4)

                                12. smell (5)

                                15. moisture suspended in air (6)

                                18. to put into a systematic order (7)

                                21. ground (4)

МОДУЛЬ 4
Sewerage
Цели:
	Вы должны знать
	Вы должны уметь

	1. Лексика:

-активный словарь по теме;

- основные определения, характеризующие систему сбора бытовых сточных вод;

- компоненты системы сбора канализационных стоков; 

- виды канализационных систем.


	1. Читать и переводить тексты по теме, используя активный словарь.

2. Вести диалог и рассказывать о методах сбора канализационных стоков и о компонентах канализационных систем.


Entry Test
1. Read the text and fill in the gaps with the appropriate words and  word phrases given below:

Is It Safe to Drink Water?

Roughly one thousand 1) ______ have been detected  in the 2) ________  in the United States, and virtually every major water source is vulnerable to 3) _____. About half the U.S. population relies on 4) ______ - from rivers, lakes and 5) _____ that may contain 6) _______ and pesticides washed off  fields by rain. The other half uses 7) _______ that may be tainted by chemicals slowly seeping in from toxic-waste 8) ______. In some areas where groundwater supplies are being gradually depleted, the chemical pollutants are becoming more concentrated.

Most pollutants are probably not present in large enough concentrations to pose significant 9) _______; however, there are exceptions. The most widespread danger in water is 10) _______, which can cause high blood pressure and an array of other health problems. Lead is especially hazardous to children, since it 11) _______ the development of brain cells. The U.S. experts estimate that at least 42 million Americans are exposed to unacceptably high levels of lead, and the U.S. Public Health Service estimates that perhaps 9 million children are at least slightly 12) _______ by it.

The contamination comes from old lead 13) _______ and solder that have been used in 14) _______ for years. These materials are gradually being replaced in homes and water systems. Individuals may want to have their water tested for lead by an official lab. If the level is too high, they can investigate ways to deal with the problem or switch to 15) _________ for drinking and cooking. Even then caution is called for: some bottled waters contain many of the same contaminants that 16) ______ does.

Regardless of the problems, however, the water supply in the United States is among the cleanest in the world.

impairs; lead; dumps; health hazards; industrial wastes; groundwater; surface water; reservoirs; pollution; contaminants; public water supply; tap water; bottled water; piping; plumbing; affected.

2. In this exercise you must choose the word or phrase which best completes each sentence. Indicate a, b, or c against the number of each item 1-17 for the word of phrase you choose.

1.
… areas have large areas of hard surfaces such as concrete, bitumen and roofs, which don't allow rain to penetrate into the soil.

a) Urban

b) Urbanize

c) Urbanizing
2.
Pollutants contained in stormwater include litter, nutrients, heavy metals, suspended solids and disease-causing … .


a) bacterium


b) bacteria

c) bacterias
3.
In some urban areas, sewage is carried separately in … sewers and runoff from streets is carried in storm drains. 

a) sanation

b) sanitation

c) sanitary
4.
Wastewater is any water that has been … affected in quality by anthropogenic influence.

a) adversely

b) adverse

c) adversed
5.
The physical infrastructure, including pipes, pumps, screens, channels etc. used to convey wastewater from its origin to the point of eventual treatment or disposal is termed … .

a) sewerage

b) sewer

c) sewage
6.
The result of the reacton is that the oxygen … of the water will be decreased.

a) content

b) contaminant

c) contains

7.
Some special tests have been widely adopted as a measure of pollution … .

a) effect

b) affection

c) affect
8.
The so-called 5-day test measures the amount of oxygen consumed by biochemical … of waste contaminants in a 5-day period.


a) oxidizing

b) oxidation

c) oxidations
9.
During high … periods a sanitary sewer overflow can occur, causing potential public health and ecological damage.

a) precipitate

b) precipitation

c) precipitating
10.
Sewage may drain directly into major watersheds with minimal or no … .

a) treat

b) treatment

c) treating
11.
Both sewage and refuse must be removed promptly in order to prevent … of the materials of animal or vegetable origin and the subsequent production of nuisances and odors.

a) decomposing

b) decomposition

c) decomposable
12.
Unlike the trap, the … basin does not necessarily prevent sewer gases such as hydrogen sulfide and methane from escaping. 

a) catch

b) catchment

c) catching
13.
These basins contain … water and can be used by mosquitoes for breeding.

a) stagnation

b) stagnating

c) stagnant

14.
Catch basins require regular cleaning to remove the trapped … .

a) pollution

b) debrises

c) debris
15.
Some cities have dealt with this problem by adding large … tanks or ponds to hold the water until it can be treated.

a) storing

b) storage

c) storey
16.
This literary conceit grows from the persistent urban legend that baby pet alligators, … down toilets by tourists returning from Florida, continue to live and flourish in the pipes below.

a) flashed

b) flushed

c) flushing
17.
Pumps work by using mechanical forces to push the material, either by physically lifting, or by the force of … .

a) compression

b) compressing

c) compress
Учебный элемент 1 (УЭ-1).
Sewage

I. Vocabulary Work.

1. To check or build up your vocabulary on the subject, look at the words and word combinations listed on this page.
	abattoir (n)
	- бойня

	adhesive (n)
	- клей, клейкое вещество

	adversely (adv)
	- неблагоприятно, отрицательно

	alkali (n)
	- щелочь

	arthropod (n)
	- членистоногие

	biocide (n)
	- биоцид (вещество, уничтожающее живые организмы)

	biodegradable (adj)
	- поддающийся биологическому разложению

	cesspit (n)
	- сточный колодец

	constituent (n)
	- элемент, составная часть

	creamery (n)
	- маслодельный завод

	diaper (n)
	- подгузник

	drain (n)
	- водосток

	to encompass (v)
	- заключать в себе, вмещать

	to flush (v)
	- смывать

	grey water 
	- бытовые сточные воды

	grit (n)
	- песок; крупнозернистый песчаник

	hardstanding (n)
	- место паркования (самолетов или тяжелых грузовиков)

	to infiltrate (v)
	- просачиваться; фильтровать

	influence (on/upon sth) (n)
	- влияние

	manhole (n)
	- люк, колодец

	microbiota (n)
	- микробиота (совокупность микрофлоры и микрофауны)

	nappy (n)
	- подгузник

	pathogen (n)
	- болезнетворный микроорганизм

	pavement (n)
	- тротуар; дорожное покрытие

	prion (n)
	- прион (биохимич.)

	protozoa (pl. n)
	- простейшие

	sanitary sewers
	- система канализации для бытовых сточных вод

	screen (n)
	- фильтр (сетчатый)

	sewer (n)
	- коллектор, канализационная труба

	sewerage (n)
	- канализация, канализационная система

	sidewalk (n) 
	- тротуар, пешеходная дорожка

	silt (n)
	- ил, шлам, наносы, мелкозем

	slime (n)
	- слизь, липкая грязь

	soluble (adj)
	- растворимый

	subset (n)
	- подкласс, подсистема

	surplus (n)
	- избыток

	via (prep)
	- через

	wastewater (n)
	- сточные воды; сбросы; отработанная вода

	watershed (n)
	- площадь водосбора; водораздел


2. Match the words and word phrases in column A with their translation in column B.

A.                                                                 B.

	1. cesspool emptier
	a) отстойник

	2. septic tank
	b) электроосаждение металла

	3. biodegradable pollutants
	c) ассенизационная автоцистерна

	4. non-pathogenic bacteria
	d) загрязнители, не подверженные биологическому разложению

	5. metal plating
	e) подверженные биологическому разложению загрязнители

	6. non bio-degradable
	f) ливневая канализация

	7. industrial process waters
	g) антиобледенитель, противогололедный материал

	8. storm drains
	h) шоссейные стоки

	9. de-icing agents
	i) смазка, смазочный материал

	10. highway drainage
	j) непатогенные бактерии


	11. rubber residues
	k) остатки горючего

	12. lubricating oil
	l) попадание (проникновение) морской воды

	13. seawater ingress
	m) остатки резины

	14. fuel residues
	n) вода для промышленного процесса

	15. biochemical oxygen demand
	o) химическое потребление кислорода

	16. chemical oxygen demand;
	p) эффект кислородного обеднения

	17. oxygen-depletion effect
	q) биохимическое потребление кислорода


(3.   Translate these groups of words into Russian and compose the sentences of your own with one of the words  from each line:
adverse (adj) – adversely (adv) – adversarial (adj);

influence (v) – influence (n) – influential (adj);

set (n) – subset (n);

to pump (v) – pump (n) – pumping (adj);
to convey (v) – conveyer (n) – conveyance (n) – conveying (adj);
origin (n) – original (adj) – original (n) – to originate (v);
to infiltrate (v) – infiltration (n) – infiltrated (adj);
surplus (n) – surplus (adj);
alkali (n) – alkalic (adj); 
slime (n) – slimy (adj);
to silt (v) – silt  (n) – siltation (n);
to drain (v) – drain  (n) – drains (n) – drainage (n);
pathogen (n) – pathogenic (adj);
to solve (v) - soluble (adj) – solution (n);
to adhere (v) - adhesive (n) - adhesive (adj) – adhesiveness (n).

(4. Read these international words. Give their Russian equivalents:

anthropogenic (adj), residence (n), commercial (adj), potential (n/adj), concentration (n), spectrum (n), product (n), physical (adj), structure (n), infrastructure (n), toilet (n/adj), personal (adj), pesticide (n), herbicide (n), composition (n), bacterium (n), viruse (n), parasitic (adj), humus (n), organic (adj), inorganic (adj), material (n), cyanide (n), sulphide (n), sanitary (adj), gas (n), methane (n), emulsion (n), test (n), pharmaceutical (adj), biochemical (adj), reaction (n), to initiate (v), laboratory (n), period (n), ecological (adj), bioaccumulation (n), minimal (adj), to initiate (v),  universally (adv), typically (adv), correlation (n).
5. Match the words in column A with their synonyms in column B. Translate the pairs of synonyms you will get.

A.                                                                 B.

	1. wastewater
	a) pavement

	2. adversely
	b) sewage

	3. to convey
	c) negatively

	4. origin
	d) to drain

	5. hardstanding
	e) component

	6. to infiltrate
	f) nappy

	7. sidewalk
	g) dissolvable

	8. constituent
	h) adherent

	9. soluble
	i) car-park

	10. grit
	j) source

	11. diaper
	k) to transport

	12. adhesive
	l) to contain

	13. to encompass
	m) filter

	14. screen
	n) illness

	15. disease
	o) sand


6. Match the words in column A with their antonyms in column B:

A.                                                                 B.

	1. adhesive
	a) insoluble

	2. soluble
	b) effect

	3. wastewater
	c) potable water

	4. adversely
	d) leakproof 

	5. infiltrating
	e) unadhesive

	6. origin
	f) inorganic

	7. organic
	g) public

	8. personal
	h) favourably


7. Match the words given below with their definitions:

1. wastewater; 2. influence; 3. sewer; 4. pump; 5. sewerage; 6. cesspit; 7.  microbe; 8. biodegradable; 9. slime; 10. pathogen; 11. prion; 12. grit; 13. protozoa.
A – the effect that sth has on the way that sth works and develops;

B – a covered hole or container in the ground for collecting waste from a building, especially from the toilets;

C – that can be changed back to a harmless natural state by the action of bacteria, and will therefore not damage the environment;

D – very small pieces of stone or sand;

E – any unpleasant thick liquid substance;

F – an underground pipe that is used to carry sewage away from houses, factories, etc.;

G – the system by which the sewage is carried away from houses, factories, etc. and is cleaned and made safe by adding chemicals to it;

H – a machine that is used to force liquid, gas or air into or out of sth;

I – a very small unit of protein that is believed to be the cause of some diseases;

J – an extremely small living thing that you can only see under a microscope and that may cause disease;

K – a thing that causes disease;

L – a very small living thing, usually with only one cell, that can only be seen under  a microscope;

M – water that has been adversely affected in quality by anthropogenic influence.
8. Fill in the gaps with prepositions if necessary. Translate the following sentences:

1.
Wastewater is any water that has been adversely affected … quality by anthropogenic influence.

a) by

b) in

c) with
2.
Wastewater comprises liquid waste discharged … domestic residences, commercial properties, industry, and/or agriculture.


a) by

b) –

c) at
3.
Wastewater can encompass … a wide range of potential contaminants and concentrations. 

a) with

b) –

c) to
4.
Municipal wastewater contains a broad spectrum of contaminants resulting … the mixing of wastewaters from different sources.

a) at

b) to

c) from
5.
Sewage is correctly the subset of wastewater that is contaminated … feces or urine.


a) with

b) at

c) from
6.
"Sewage" includes domestic, municipal, or industrial liquid waste products disposed … , usually … a pipe or sewer or similar structure, sometimes in a cesspool emptier.

a) of, via

b) -, at

c) -, from
7.
The physical infrastructure used to convey sewage … its origin … the point of eventual treatment or disposal is termed sewerage.

a) from, to

b) of, to

c) of, for
8.
Any oxidizable material present in a natural waterway or in an industrial wastewater will be oxidized both … biochemical (bacterial) or chemical processes.

a) with

b) by

c) to
9. Match the given adjectives in column A with the corresponding nouns in column B to form as many word combinations as possible:

A.                                                                 B.

	1. anthropogenic
	a) oil

	2. liquid
	b) influence

	3. broad
	c) ingress

	4. domestic 
	d) waste

	5. physical
	e) waters

	6. lubricating 
	f) spectrum

	7. seawater 
	g) worms

	8. cooling
	h) residences

	9. parasitic 
	i) dioxide

	10. carbon 
	j) infrastructure

	11. sanitary 
	k) health

	12. public 
	l) damage

	13. ecological 
	m) sewers

	14. oxidizable
	n) depletion

	15. oxygen 
	o) chemicals


10. Translate the sentences below into Russian. Try not to look up the words you do not remember.

1.
Wastewater is any water that has been adversely affected in quality by anthropogenic influence.
2.
It comprises liquid waste discharged by domestic residences, commercial properties, industry, and/or agriculture and can encompass a wide range of potential contaminants and concentrations. 
3.
"Sewage" includes domestic, municipal, or industrial liquid waste products disposed of, usually via a pipe or sewer or similar structure, sometimes in a cesspool emptier.

4.
The physical infrastructure, including pipes, pumps, screens, channels etc. used to convey sewage from its origin to the point of eventual treatment or disposal is termed sewerage.

5.
The composition of wastewater varies widely. 
6.
Any oxidizable material present in a natural waterway or in an industrial wastewater will be oxidized both by biochemical (bacterial) or chemical processes. 
7.
In some urban areas, sewage is carried separately in sanitary sewers and runoff from streets is carried in storm drains. 
8.
Pathogens can cause a variety of illnesses.
11. Compose your own sentences using the words and word combinations given below:

wastewater, adversely affected, liquid waste, to comprise, discharged by, contaminant, domestic residences, industry, agriculture, to encompass, sewage, cesspool emptier, sewerage, wastewater origin, wastewater constituents, wastewater quality indicators, sewage disposal.
II. Reading Comprehension.

1. Read the text with a dictionary. 
Wastewater
Wastewater is any water that has been adversely affected in quality by anthropogenic influence. It comprises liquid waste discharged by domestic residences, commercial properties, industry, and/or agriculture and can encompass a wide range of potential contaminants and concentrations. In the most common usage, it refers to the municipal wastewater that contains a broad spectrum of contaminants resulting from the mixing of wastewaters from different sources.

Sewage is correctly the subset of wastewater that is contaminated with feces or urine, but is often used to mean any waste water. "Sewage" includes domestic, municipal, or industrial liquid waste products disposed of, usually via a pipe or sewer or similar structure, sometimes in a cesspool emptier.
Some facts about sewage.
a) The words 'sewage' and 'sewer' came from Old French essouier, 'to drain'; 

b) The words 'sewerage' and 'sewage' were used interchangeably (but wrongly) in the past; 

c) A hoax in late 2007 involved the claim that a strong hallucinogenic called jenkem could be produced by fermenting sewage.

The physical infrastructure, including pipes, pumps, screens, channels etc. used to convey sewage from its origin to the point of eventual treatment or disposal is termed sewerage.

Wastewater origin. Wastewater or sewage can come from:

1. Human waste, usually from lavatories: (feces, used toilet paper, wipes, urine, other bodily fluids) also known as black water 

· Sewage treatment plant discharge; 

· Washing water (personal, clothes, floors, dishes, etc.) also known as grey water;
· Rainfall collected on roofs, yards, hardstandings, etc. (traces of oils and fuel but generally clean); 

· Surplus manufactured liquids from domestic sources (drinks, cooking oil, pesticides, lubricating oil, paint, cleaning liquids, etc.);
· Urban rainfall run-off from roads, car-parks, roofs, sidewalks or pavements (contains oils, animal faeces, litter, fuel residues, rubber residues, metals from vehicle exhausts etc); 

· Highway drainage (oil, de-icing agents, rubber residues); 

· Storm drains (almost anything including cars, shopping trolleys, trees, cattle etc.); 

· Black water - surface water contaminated by sewage.

2. Industrial waste:
· Industrial site drainage (silt, sand, alkali, oil, chemical); 

· Industrial cooling waters (biocides, heat, slimes, silt); 

· Industrial process waters ;

· agricultural drainage - direct and diffuse. 


Wastewater constituents. The composition of wastewater varies widely. It may contain: bacteria, viruses, organic particles, soluble organic material, inorganic particles, gases, toxins.  
Sewage disposal. In some urban areas, sewage is carried separately in sanitary sewers and runoff from streets is carried in storm drains. Access to either of these is typically through a manhole. During high precipitation periods a sanitary sewer overflow can occur, causing potential public health and ecological damage.

Sewage may drain directly into major watersheds with minimal or no treatment. When untreated, sewage can have serious impacts on the quality of an environment and on the health of people. Pathogens can cause a variety of illnesses. Some chemicals pose risks even at very low concentrations and can remain a threat for long periods of time because of bioaccumulation in animal or human tissue.
	Stormwater and Sewage


	
What is stormwater?
  Stormwater runoff occurs when rain or melted snow flows over the ground. As stormwater runs over streets, sidewalks, driveways or yards, it can pick up pollution, dirt, and chemicals, especially fertilizers and pesticides from lawns. 

      Polluted stormwater can then flow into a storm sewer system or directly into a lake, stream, river, or coastal body of water. Also, any toxic chemicals or hazardous materials that can be carried by water can wash into storm sewer systems or be deliberately dumped into storm drains. Pollution that flows into a storm sewer system can flow into and pollute sources of water for drinking, swimming, and fishing.


       A sanitary sewer overflow is a discharge of raw sewage from a municipal sanitary sewer system. Sanitary sewer overflows can release untreated sewage into basements, streets, or streams before they can reach a treatment facility. 


       Because sanitary sewer overflows contain raw sewage, they can carry bacteria, viruses, parasites, intestinal worms, and molds. The diseases they may cause range from mild stomach cramps to life-threatening illnesses such as cholera, infectious hepatitis, and severe gastroenteritis.
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2. Answer the following comprehension questions. Try to mention as many facts, features and actions as possible.

1.
What is wastewater?

2.
What does it comprise?

3.
Where can wastewater come from?

4.
What constituents of wastewater can you name?

5.
How can sewage be disposed of? 
When you have answered the questions, find a partner in your group. Compare your answers and swap the information.
III. Comprehension and Word Study.

1. Arranging jumbled sentence. Read the five jumbled sentences and put them in the right order. The order should be the same as in the text “Wastewater”.

1.
The physical infrastructure, including pipes, pumps, screens, channels etc. used to convey sewage from its origin to the point of eventual treatment or disposal is termed sewerage. 
2.
Access to either of these is typically through a manhole.
3.
Wastewater is any water that has been adversely affected in quality by anthropogenic influence.
4.
The composition of wastewater varies widely. 
5.
Sewage may drain directly into major watersheds with minimal or no treatment.
2. Go through the following statements and say if they correspond to the text. Try to give details to expand an idea into a paragraph.

1.
When treated, sewage can have serious impacts on the quality of an environment and on the health of people.
2.
Pathogens can cause a variety of illnesses. 
3.
During high precipitation periods a flood can occur, causing potential public health and ecological damage.

4.
Washing water is also known as grey water.
5.
The physical infrastructure, including pipes, pumps, screens, channels etc. used to convey wastewater from its origin to the point of eventual treatment or disposal is termed sewage.

3. Choose one variant (a, b or c) to complete the sentences below:

1.
… is any water that has been adversely affected in quality by anthropogenic influence.

a) Wastewater

b) Sewerage

c) Sewage
2.
Municipal wastewater contains a broad spectrum of contaminants resulting from the mixing of wastewaters from different … .

a) means

b) sources

c) sewers
3.
… is correctly the subset of wastewater that is contaminated with feces or urine, but is often used to mean any waste water. 

a) Sewerage

b) Sewage

c) Grey water
4.
Sewerage is the physical infrastructure used to convey sewage from its origin to the point of eventual … or disposal.


a) purification

b) contamination

c) treatment
5.
Sewage may drain directly into major … with minimal or no treatment. 

a) watersheds

b) manholes

c) cesspits
4. Translate the following sentences into English. Try to use your active vocabulary and work from memory.

1.
Отработанная вода – это любая вода, на качество которой оказывается  негативное антропогенное воздействие. 
2.
Она включает жидкие отходы, сбрасываемые коммунальными зданиями, частными предприятиями, промышленностью и/или сельским хозяйством и может содержать широкий спектр потенциальных загрязняющих веществ и их скоплений. 
3.
Канализационный сток включает в себя бытовые, городские или промышленные жидкие отходы, которые выводят через трубопровод или коллектор или подобную структуру, иногда в ассенизационную автоцистерну. 
4.
Болезнетворные микроорганизмы могут явиться причиной различных заболеваний. 
5.
Состав сточных вод широко варьируется. 
6.
Физическая инфраструктура, включающая трубопроводы, насосы, фильтры, каналы и т.д., и используемая для доставки бытовых сточных вод от их источника к месту конечной обработки или размещения, определяется как канализационная система. 
5. Make a summary of the text.
6. Read the following text using a dictionary if necessary.

Sewage Collection and Disposal

Urban areas require some methods for collection and disposal of sewage.


Collection. Wastewater collection systems consist of buried pipelines which convey the wastewater by gravity to the water treatment plant. Where pipeline excavation is difficult because of rock or there is limited topographic relief, i.e. due to flat terrain, gravity collection systems may not be practical and the sewage must be pumped through the pipeline to the treatment plant. For some low-lying communities wastewater may be conveyed by vacuum. Pipelines may range in size from pipes of six inches (150 mm) in diameter to concrete lined tunnels of up to thirty feet (10 m) in diameter.


Sewerage can also be collected by low pressure pumps and vacuum systems. Low pressure system uses a small grinder pump located at each point of connection typically a house or business. Vacuum sewer systems use differential atmospheric pressure to move the liquid to a central vacuum station. Typically a vacuum sewer station can service approximately 1200 homes before it becomes more cost effective to build another station.


Design and Analysis. Design and sizing of sewage collection systems considers population served, commercial and industrial flows, flow peaking characteristics and wet weather flows. Combined sewer systems are designed to transport both stormwater runoff and sewage in the same pipe. Besides the projected sewage flow, the size and characteristics of the watershed are the overriding design considerations for combined sewers. Often, combined sewers can not handle the volume of stormwater runoff, resulting in combined sewer overflows. Separate sanitary sewer systems are designed to transport sewage, with a second pipe constructed for storm water runoff. Most sewer systems constructed today are separate sewer systems. Although separate sewer systems are intended to transport only sewage, all sewer systems have some degree of inflow and infiltration of surface water and groundwater. Inflow and infiltration is highly impacted by antecedent moisture conditions, which also represents an important design consideration in separate sewer systems.


Contaminant source control. Wastewater is collected by sanitary sewer systems and is typically conveyed to a centralized wastewater treatment facility where it is treated in several stages to reduce the level of some contaminants. Because industrial liquid waste may contain a wide range of chemicals, solvents, and other contaminants that cannot be effectively removed by the centralized wastewater treatment plant, industries are often required to pre-treat their liquid wastes prior to discharging to sewer.
Words to the text:
	1. charges are levied

2. combined sewers
3. grinder pump

4. overriding

5. prior
	- взимаются налоги

- общесплавная канализация

- насос откачки бытовых стоков

- первостепенный, важнейший

- предварительно, до, перед

	6. vacuum sewer systems
	- вакуумный канализационный коллектор


7. Answer the following comprehension questions. Try to mention as many facts as possible.

1.
What types of sewage collection systems are there?

2.
What is taken into consideration while designing and assessing the size of sewage collection systems?

3.
What is a combined sewer system?

4.
What is a separate sanitary sewer system?

5.
Why are industries often required to pre-treat their liquid wastes prior to discharging them to sewer?

8. Retell the text according to the plan:

a) sewage collection, types of sewage systems; separate and combined sewers;

b) design of sewers;

c) contaminant source control.

IV. Speaking Practice.

1. Discuss the text “Wastewater” with your partner.

2. Reproduce the text using the following key words and phrases as props:

wastewater, sewage and sewerage; wastewater origin; wastewater constituents; wastewater quality indicators; sewage disposal.
V. Writing Section.
1. Read the words to the text and their translation:

	1. sustainable (adj)
	- устойчивый

	2. to discard (v)
	- выбрасывать

	3. implementation (n)
	- исполнение, выполнение

	4. hygienical (adj)
	- гигиенический

	5. holistic (ad)
	- целостный; глобальный

	6. ecological sanitation
	- экологическое санирование, санитарная очисткa

	7. soil fertility
	- плодородие почвы

	8. groundwater recharge
	- пополнение запасов подземных вод

	9. night soil
	- фекалии, фекальное удобрение

	10. sanitation (n)
	- ассенизация

	11. partial-flow
	- частичный расход


2.  Translate the following text using a dictionary. State what part of speech the underlined words are.
Ecological Sanitation


Ecological sanitation, also known as ecosan, is a modern alternative to conventional sanitation techniques. The objectives are to offer economically and ecologically sustainable and culturally acceptable systems. 


Introduction to ecological sanitation. Ecological sanitation (ecosan) offers a new philosophy of dealing with what is presently regarded as waste and wastewater. Ecosan systems enable the recovery of nutrients from human faeces and urine for the benefit of agriculture, thus helping to preserve soil fertility, assure food security for future generations, minimize water pollution and recover bioenergy. They ensure that water is used economically and is recycled in a safe way to the greatest possible extent for purposes such as irrigation or groundwater recharge.

Concepts of ecological sanitation. 

Еcological sanitation can be defined as a system that:

· Prevents disease and promotes health 

· Protects the environment and conserves water 

· Recovers and recycles nutrients and organic matter 


The figure below shows the potential positive impacts of an optimal ecosan approach:






Thus, the most important advantages of ecological sanitation systems are:

· Improvement of health by minimising the introduction of pathogens from human excreta into the water cycle; 

· Promotion of safe, hygienic recovery and use of nutrients, organics, trace elements, water and energy;
· Preservation of soil fertility;
· Contribution to the conservation of resources through lower water consumption, substitution of mineral fertiliser and minimisation of water pollution;
· Improvement of agricultural productivity and food security.

Technologies of ecosan systems. It is not easy to determine ecosan systems as ecological sanitation is not just one specific technology, but a new approach based on an ecosystem-oriented view of material flows.


The following diagram gives an overview of the different collection, treatment and reuse possibilities of the five flow streams considered in ecological sanitation systems:




3. Pick out 10 – 15 sentences which convey the basic information in the text. You may use them while getting ready for your topic presentation.

Учебный элемент 2 (УЭ-2).
Sewerage

I. Vocabulary Work.

1. To check or build up your vocabulary on the subject, look at the words and word combinations listed on this page.

	chemical (n)
	- химикат

	 to clarify (v)
	- осветлять

	decomposable (adj)
	- способный к разложению

	to designate (v)
	- обозначать, определять (-ся)

	discharge (n)
	- сток, сброс сточных вод

	disinfection (n)
	- дезинфекция

	liquid (adj)
	- жидкий

	namely (adv)
	- а именно

	nuisances (n)
	- неудобства

	primary (adj)
	- первичный

	promptly (adv)
	- быстро

	refuse (n)
	- твердые отбросы

	to settle out (v)
	- оседать, выпадать в осадок

	sewage (n)
	- сточные воды

	sewer (n)
	- канализационная труба (коллектор)

	sewerage (n)
	- канализация (процесс удаления)

	sludge (n)
	- отстой, ил, осадок


2. Match the words and word phrases in column A with their translation in column B.

A.                                                                B.

	1. waste products
	a) стиральная машина

	2. laundry tank
	b) отходы

	3. domestic sewage
	c) первичная обработка (очистка)

	4. industrial waste
	d) промышленные сточные воды

	5. storm sewage
	e) водоем, водный массив

	6. combined sewage 
	f) водоочистное сооружение (станция)

	7. treatment plant
	g) бытовые сточные воды

	8. raw sewage
	h) смешанные сточные воды

	9. preliminary treatment 
	i) необработанные сточные воды

	10. secondary treatment
	j) предварительная очистка

	11. primary treatment
	k) вторичная обработка (очистка)

	12. water body
	l) состав водных ресурсов

	13. composition of water resources
	m) поливка улиц

	14. street-slushing operations
	n) ливневые стоки


(3. Translate the following international words into Russian:

result (n), residence (n), institution (n), products (n), operation (n), decomposition (n), production (n), domestic (adj), manufacture (n), combination (n), combined (adj), process (n), method (n), sanitary (adj), paste (n), disinfection (n), bacteria (n), chemicals (n).

4. Translate into Russian using international roots:
Example: activity — деятельность (активность);

1.  community — община (…);

2.  residence — жилье (…);
3.  storm — буря (…);
4.  sanitary — гигиенический (…);

5.  adopt — принимать, усваивать (…);

6.  local — местный (…);

7.  conditions — условия (…);

8.  composition — состав (…);

9.  disinfection — обеззараживание (…).

5. Build nouns from the given verbs using noun-building suffixes -tion, -ment:

to produce, to treat, to decompose, to combine, to accomplish, to adopt, to settle, to disinfect.
6. Match the words in column A with their synonyms in column B. Translate the pairs of synonyms you will get.

A.                                                                B.

	1. refuse
	a) manifold

	2. sewer
	b) contamination

	3. to decompose
	c) neutralization

	4. pollution
	d) quickly

	5. discharge
	e) to mean

	6. disinfection
	f) to jeopardize

	7. promptly
	g) to precipitate

	8. to designate
	h) emission

	9. to settle out
	i) waste

	10. to endanger 
	j) inconvenience

	11. nuisance
	k) watercourse

	12. river
	l) to decompound

	13. auxiliary
	m) large

	14. considerabl
	n) additional


7. Match the words in column A with their antonyms in column B:

A.                                                                B.

	1. pollution
	a) solid

	2. disinfection
	b) slowly

	3. promptly
	c) convenience

	4. nuisance
	d) purification

	5. to endanger
	e) to protect

	6. liquid
	f) small

	7. considerable
	g) infection


8. Match the words given below with their definitions:

1. refuse; 2. sewer; 3. sewerage; 4. sludge; 5. to decompose; 6. pollution; 7. discharge; 8. disinfection; 9. treatment; 10. to settle out.

A – 1) to be destroyed gradually by natural chemical processes; 2) to divide sth into smaller parts;

B – the action of releasing a substance such as a liquid or gas;

C – the process of making water dirty; the state of being dirty;

D – a process by which sth is cleaned, or protected against sth;

E – the system by which sewage is carried away from houses, factories, etc. and is cleaned and made safe by adding chemicals to it;

F – thick, soft, wet mud or a substance that looks like it;

G – waste material that has been thrown away, usually solid waste;

H – to sink slowly down;

I – an underground pipe that is used to carry sewage away from houses, factories, etc.;

J – a process of cleaning sth using a substance that kills bacteria.

9. Match the given adjectives in column A with the nouns in column B to form as many word combinations as possible:

A.                                                                B.

	1. waste
	a) treatment

	2. combined
	b) sewage

	3. preliminary
	c) pollution

	4. water
	d) waste

	5. chemical
	e) conditions

	6. liquid
	f) treatment

	7. sewerage
	g) paste

	8. local
	h) products

	9. slimy
	i) resources

	10. auxiliary
	j) system


10. Read the following text. Fill in the gaps with the appropriate words on the list below:

sewage, community, domestic, pollution, properties, sewers, principal, wastewater, treatment.
Sewerage

Great amount of water is required by a 1) ______ for domestic, industrial and fire extinguishing purposes. In the course of its usage water becomes additionally polluted. As the result of this additional 2) ______ physical and chemical 3) _____ of water are changed. Such changed water is called 4) _____. According to its source sewage may be subdivided into 5) _____ , industrial and rain waters. These waters must be collected, removed and purified. 

Collection, removal and 6) _____ of sewage is carried out by a complex of engineering works called sewerage. So, sewerage is the system of 7) _____ that conveys 8) _____ to a treatment plant or disposal point. A sewerage system consists of the following 9) _____ elements:
· collectors of a sewage situated in buildings;
· a sewerage net;
· pumping stations;
· purifying plants.
11. Reproduce the dialogue by interpreting its Russian parts into English:
A: For what purposes does a community require water?

В: Обществу необходима вода для удовлетворения его хозяйственных, промышленных и противопожарных целей.

A: How much water is required by a community?

В: Обществу требуется большое количество воды.

A: What becomes with water in the course of its usage?

В: В процессе своего использования вода загрязняется. В результате загрязнения вода изменяет свои химические и физические свойства. Вода, изменившая свои свойства, называется сточной водой.

12. Translate the following sentences paying attention to the underlined words:

1.
The waste products that result from the daily activities in a community are of two general types. 
2.
The sewage from residences is called domestic sewage, that from industrial processes is called industrial waste. 
3.
Sanitary conditions in the capital are much better than those in other cities of the same country. 
4.
It is known that the method of sewage treatment depends on local conditions. 
5.
Hamburg was the first city that had a complete systematic sewerage system. 
II. Reading Comprehension.

1. Read and translate the following text very carefully. Try to grasp both the central idea and the details. Consult a dictionary if necessary.

Sewerage
The problem of protecting natural water resources has grown very pressing for many countries since the beginning of the second half of the 20th century. The development of human society, the growth of civilization and social and technical progress has resulted in the changing of the composition of natural water resources. The rivers, lakes and  groundwaters contain today a considerable amount of the products of mechanical,  chemical  and biological  pollution.

The waste products that result from the daily activities in a community are of two general types: namely, the liquid waste, known as sewage and the solid wastes, known as refuse. The different wastes of which sewage is composed are the following: the wastes from lavatories, baths, sinks, and laundry tanks in residences, institutions, and business buildings; certain liquid wastes from various types of manufacturing or industrial plants, and, in many communities, the surface run-off that results from storms or street-slushing operations.

Sewage may also be divided according to its source into the following three classes. The sewage from residences, institutions and business buildings is called domestic sewage, sanitary sewage or house sewage; that resulting from manufacturing or industrial processes is known as industrial waste; and that from run-off during or immediately following storms is called storm sewage. A combination of domestic sewage, industrial waste and storm water is called combined sewage.

Both sewage and refuse must be removed promptly in order to avoid endangering the health of the community and also prevent decomposition of the materials of animal or vegetable origin and the subsequent production of nuisances and odors.
The removal of all kinds of sewage is usually accomplished by means of sewers. The sewers are placed in the streets at several feet below the ground surface. The general process of removing sewage is designated as sewerage and the entire system of sewers including a sewage treatment plant is known as a sewerage system.
The method of sewage treatment to be adopted in a particular case will depend almost entirely on local conditions. It may consist only of the discharge of the raw sewage into a stream or a large body of water. The usual methods of sewage treatment consist either of preliminary treatment alone or of primary treatment followed by secondary treatment.

During primary treatment the larger and heavier solid particles settle out from the liquid. These solid particles settle out form a slimy paste which is known as sludge.

The partly clarified sewage that has been given primary treatment generally contains much decomposable materials. Therefore, further treatment which is known as secondary treatment, is usually required.

An auxiliary treatment which may be used with either primary or secondary treatment is disinfection or the killing of the most of the bacteria in the sewage by means of chemicals.
2. Find and read to your partners a descriptive paragraph that makes good use of details. State the central idea and name the details added.

3. Answer the following comprehension questions. Try to mention as many facts as possible.

1.
For what purposes is great amount of water required by a community?

2.
When does water become additionally polluted?

3.
Why are the physical and chemical properties of water changed?

4.
What is called sewage?

5.
What can sewage be subdivided into?

6.
What must be done with these waters?

7.
What does a sewerage system consist of?
8.
Why has the composition of natural water resources changed?

9.
What two types of waste are there?

10.
Into what classes can sewage be divided according to its source?

11.
What are the usual methods of sewage treatment? Give their description. 
III. Comprehension and Word Study.

1. Which of the given statements expresses the main idea of the text?

1.
Water taken from its natural source - the ground lakes or rivers - contains many objectionable elements.

2.
The waste products that result from the daily activities in a community must be removed promptly passing through different methods of treatment.

3.
The drains from a residence or office buildings are connected to a single underground pipe called a house sewer.
 Give details to expand an idea into a paragraph.

2. Arranging jumbled  sentences. Read the nine jumbled sentences and put them in the right order. The order should be the same as in the text “Sewerage”.

1.
Both sewage and refuse must be removed promptly in order to avoid endangering the health of the people.

2.
The sewage may pass through some type of a settling tank with or without the application of different chemicals.

3.
The methods of sewage treatment are different and depend wholly on local conditions.

4.
Secondary treatment is required to remove decomposable materials from the sewage.

5.
Sewage is composed of different types of wastes which result from the daily activities of a community.

6.
Sewage may also be classified according to its source.

7.
The removal of sewage is done by sewers which are a part of a sewerage system.

8.
The killing of bacteria is accomplished by means of chemicals.

9.
Heavier particles settle out from the liquid during primary treatment.

3. Go through the following statements and say if they correspond to the text. Try to give details to expand an idea into a paragraph.

1.
The problem of protecting natural water resources has grown very pressing for many countries.
2.
The rivers, lakes and groundwaters contain today an insignificant amount of the products of mechanical, chemical and biological pollution.

3.
Liquid waste is also known as refuse. 
4.
Sewage may also be divided according to its source into four classes. 
5.
Industrial waste and domestic wastewater is called combined sewage.

6.
During auxiliary treatment the larger and heavier solid particles settle out from the liquid. 
7.
The method of sewage treatment to be adopted in a particular case will depend almost entirely on local conditions. 
4. Choose which of the 3 options (a, b or c) given in the sentences best fits each gap. 

1.
The rivers, lakes and groundwaters contain today … amount of the products of mechanical, chemical and biological pollution.

a) an inconsiderable

b) a considerable

c) huge
2.
The waste products that result from the daily activities in a community are of two general types: namely, the liquid waste, known as sewage and the solid wastes, known as … .

a) garbage

b) litter

c) refuse
3.
Water from run-off during or immediately following storms is called … .

a) storm sewage

b) storm sewerage

c) storm waste
4.
A combination of domestic sewage, industrial waste and storm water is called … sewage.

a) collected

b) clarified

c) combined
5.
Both sewage and refuse must be removed … in order to avoid endangering the health of the community and also prevent decomposition of the materials of animal or vegetable origin and the subsequent production of nuisances and odors.


a) primary

b) promptly

c) secondary
6.
The general process of removing sewage … as sewerage and the entire system of sewers including a sewage treatment plant is known as a sewerage system.


a) is designated

b) is designed

c) is desired
7.
These solid particles settle out form a slimy paste which is known as … .

a) sledge

b) silt

c) sludge
8.
… treatment which may be used with either primary or secondary treatment is disinfection or the killing of the most of the bacteria in the sewage by means of chemicals.

a) A preliminary

b) An auxiliary

c) A mainly
5. Underline the subject group and translate the given sentences:

1.
Sewage disposal systems serve to return the used water to the natural source.
2.
In some localities an elaborate natural water treatment method is required for preparing drinking water. 
3.
At the present time modern water distribution system design has become a large engineering task. 
4.
Natural water resources protection is of primary importance nowadays.

6. Translate the following sentences into English:

1.
В процессе своего использования вода изменяет свои физические и химические свойства.

2.
Имеется три вида сточной воды, подразделяемые в соответствии с источником.

3.
Сточные воды собираются при помощи специальных приемников. Иногда эти приемники сточных вод расположены в зданиях.
4.
Система инженерно-технических сооружений, используемая для сбора, удаления и обработки сточных вод, называется канализацией.
6. Look through the text and pick out some sentences to make a summary of the text.
IV. Speaking Practice.

1. Extend all the statements in this exercise to the volume of independent monologue utterances.
a.    Water has always been important for people, because …
b.    The purification of water has always been a problem to solve, for …
c.    A modern sewerage system should consist, as I suppose, ...

d.    The main part of a sewerage system is ...
2. Discuss the text with your partner.

3. Make a close-to-the-text retelling of the contents. 

4. Read the words to the text “Sewer” and their translation.

	artificial (ad)
	- искусственный

	brick-vaulted (adj)
	- находящийся под кирпичным сводом

	catch basin
	- водосборный колодец

	Cloaca Maxima
	- Клоака Максима (большой водосточный канал в Риме)

	conceit (n)
	- причудливый образ

	conduit (n)
	- акведук, водопроводная труба

	detritus (n)
	- обломки

	to disgorge (v)
	- впадать; сбрасывать (стоки)

	eaves (n, pl.)
	- карниз

	first flush
	- первый смыв

	flooding (n)
	- затопление

	impervious (ad)
	- непроницаемый

	Indus Valley Civilization
	- цивилизация долины р. Инд

	influx (n)
	- приток

	inverted siphon
	- обратный сифон

	main (n)
	- магистральный трубопровод

	to overwhelm (v)
	- переполнить, залить

	pipeline (n)  
	- трубопровод

	resistance fighters
	- отряды сопротивления

	to restore (v)
	- возвращать

	sewer grate
	- водоприёмная решётка

	to soak (v)
	- впитывать (-ся)

	to terminate (v)
	- заканчиваться

	trap (n)
	- заграждающий фильтр

	trough (n)
	- жёлоб для стока воды

	unlined ditches
	- необлицованные канавы

	upgrade (n)
	- модернизация

	vacuum truck
	- автоцистерна с вакуумным насосом


5. Read and translate the text. Use a dictionary if necessary.

Sewer

A sewer is an artificial conduit (or pipe) or system of conduits used to carry and remove sewage (human liquid waste) and to provide drainage. In the 20th century developed world, sewers are usually pipelines that begin with connecting pipes from buildings to one or more levels of larger underground horizontal mains, which terminate at sewage treatment facilities. Vertical pipes, called manholes, connect the mains to the surface. Sewers are generally gravity powered, though pumps may be used if necessary.

Storm sewers (also storm drains) are large pipes that transport storm water runoff from streets to natural bodies of water or absorptive areas (also considered as part of the sewer), to avoid street flooding. When the two systems are operated separately, the sewer system that is not the set of storm drains is called a sanitary sewer.






Image of a sewer pipe
Storm sewer function. Catch basins are immediately below the vertical pipes connecting the surface to the storm sewers. 

Storm sewer water may be treated or not. Treatment helps purify the storm water before being restored to a natural body of water. Storm water may become contaminated while running down the road or other impervious surface, or from lawn chemical runoff, before entering the sewer. It is a good idea to separate storm sewers from waste sewers because the huge influx of water during a rainstorm can overwhelm the treatment plant, resulting in untreated sewage being discharged into the environment. 

Separation of undesired runoff can be done within the storm sewer system, but such devices are new to the market and can only be installed with new development or during major upgrades. They are referred to as oil-grit separators (OGS) or oil-sediment separators (OSS). They consist of a specialized manhole chamber, and use the water flow and/or gravity to separate oil and grit.
6. Find in the text synonyms to the given words:
1.
capital (n);

2.
living (adj);

3.
to derive (v);

4.
detonation (n); 

5.
crocodile (n); 

6.
pipe (n);

7.
to finish (v);

8.
plants (n);

9.
to soak (v);

10.
to pollute (v).

7. Find the words in the text the definitions of which are given below. Write them out and give the translation of these words.

1 – an artificial conduit or system of conduits used to carry and remove sewage and to provide drainage;
2 – human liquid waste; 
3 – vertical pipes, which connect the mains to the surface;
4 – large pipes that transport storm water runoff from streets to natural bodies of water or absorptive areas, to avoid street flooding;
5 – a sewer system that is not a set of storm drains but is used to remove human waste;

6 – a metal frame covering the vertical pipes to prevent large objects from falling into the sewer system;
7 – a well which is situated immediately below the vertical pipes connecting the surface to the storm sewers;

8 – a conduit or a system of conduits used to collect storm water.
V. Writing Section.
1. Read and translate the following text using a dictionary.

Pumps

A pump is a device used to move liquids or slurries. A pump moves liquids from lower pressure to higher pressure, and overcomes this difference in pressure by adding energy to the system (such as a water system). 

Pumps work by using mechanical forces to push the material, either by physically lifting, or by the force of compression.

The earliest type of pump was the Archimedes’ screw (Архимедов транспортирующий винт), first used by Sennacherib, King of Assyria, for the water systems at the Hanging Gardens of Babylon and Nineveh (г.Ниневия, в Ассирии) in the 7th century BC, and later described in more detail by Archimedes in the 3rd century BC. In the 13th century AD, al-Jazari described and illustrated different types of pumps, including a reciprocating pump (насос поршневого типа), double-action pump (насос двустороннего действия) with suction pipes, water pump, and piston pump.
Types. Pumps fall into two major groups: rotodynamic pumps (центробежные) and positive displacement pumps (вытесняющего действия). Their names describe the method for moving a fluid. Rotodynamic pumps are based on bladed impellers (лопастные мешалки) which rotate within the fluid to impart a tangential acceleration (касательное ускорение) to the fluid and a consequent increase in the energy of the fluid. The purpose of the pump is to convert this energy into pressure energy of the fluid to be used in the associated piping system.

Application. Pumps are used throughout society for a variety of purposes. Early applications includes the use of the windmill or watermill to pump water. Today, the pump is used for irrigation, water supply, gasoline supply, air conditioning systems, refrigeration (usually called a compressor), chemical movement, sewage movement, flood control, marine services, etc.

Because of the wide variety of applications, pumps have a lot of shapes and sizes: from very large to very small, from handling gas to handling liquid, from high pressure to low pressure, and from high volume to low volume.
Pumps as public water supplies. One sort of pump once common worldwide was a hand-powered water pump over a water well where people could work it to extract water, before most houses had individual water supplies.

Today, hand operated village pumps are considered the most sustainable low cost option for safe water supply in resource poor settings, often in rural areas in developing countries. A hand pump opens access to deeper groundwater that is often not polluted and also improves the safety of a well by protecting the water source from contaminated buckets. 
2. Answer the following comprehension questions:

1.
What is a pump?

2.
What is the principle of its work?

3.
Which pump is known to be the earliest? Where was it applied?

4.
What major groups do all pumps fall into?

5.
What is the principle of work of positive displacement pumps?

6.
What is the principle of work of centrifugal pumps?

7.
How are pumps used?
Учебный элемент 3 (УЭ-3).
From the History of Sewerage

I. Vocabulary Work.

1. To check or build up your vocabulary on the subject, look at the words and word combinations listed on this page.

	adjacent (adj)
	- прилегающий; примыкающий

	adjoining (adj)
	- прилегающий

	basement (n)
cellar (n)
	- подвал 
- погреб

	central authority (n)
	- центральная власть

	cesspool (n)
	-  сточный колодец

	to cope with (v)
	- справляться с

	effluent (n)
	- жидкие промышленные отходы; их утечка

	elevation (n)
	- высота

	execution (n)
	- исполнение

	to impel (v)
	- побуждать

	impracticable (adj)
	- неосуществимый; невыполнимый

	junction (n)
	- соединение

	to outgrow (v)
	- перерастать

	parish (n)
	- округ

	premises (n, pl.)
	- дом (с прилегающими постройками   и участком)

	purity (n)
	- чистота, беспримесность

	residence (n)
	- жилище

	to reveal (v)
	- открывать, обнаруживать

	water body 
	- водоем; водная масса


2. Match the words and word phrases in column A with their translation in column B.
A.                                                                B.
	1. underground drains
	a) всестороннее комплексное изучение

	2. progress of sanitation
	b) заметный прогресс

	3. comprehensive study
	c) в соответствии с современными представлениями об удобстве

	4. overflowing cesspool
	d) подземные канализационные трубы

	5. marked progress
	e) улучшение санитарных условий

	6. according to the modern ideas of convenience
	f) система оказалась хорошо сконструированной

	7. the system proved well designed
	g) разливающиеся сточные колодцы


3. Which Russian words have the same roots as the words below?
popular, dating, progress, basis, limit, metropolis, commerce, alley, reason, ruins, commission, era, drainage, technology.

4. Build nouns from the given verbs using noun-building suffixes –tion, -ment:
to sanitate, to comprehend, to improve, to base, to elevate, to execute, to locate, to purify, to provide, to pollute, to contaminate.
5. Match the words in column A with their synonyms in column B. Translate the pairs of words you will get.

	1. residence
	a) impoundment

	2. reservoir
	b) to disclose

	3. to pollute
	c) adjoining

	4. ancient
	d) water mass

	5. to reveal
	e) to contaminate

	6. adjacent
	f) cleanness

	7. purity
	g) accommodation

	8. water body
	h) antique


6. Match the given words with their antonyms:

	1. improvement
	a) disease

	2. health
	b) modern

	3. purity
	c) to purify

	4. ancient
	d) practicable

	5. to pollute
	e) deterioration

	6. impracticable
	f) impurity


7. Match the words given below with their definitions:

1. drain; 2. sanitation; 3 cope with; 4. purity; 5. ancient; 6. adjacent; 7. junction; 8. cesspool; 9. effluent; 10. fertilizer.

a – to deal with problems, troubles, etc.;

b – discharge of water;

c – a deep hole or pit in the ground, usually covered, to receive drainage or sewerage from the sinks, toilets, etc. of a house;

d – having existed a long time; very old;

e – cleanness or clearness;

f – drainage and disposal of sewage;

g – near or close to sth;

h – a joining or being joined;

i – any material as manure, chemicals, etc. put in or on the soil to improve the quality or quantity of plant growth;

j – the outflow of a sewer, septic tank, etc.

8. Match the given adjectives in column A with the corresponding nouns in column B. Try to form as many word combinations as possible and translate them into Russian.

	1. ancient
	a) study

	2. adjacent 
	b) authority

	3. central
	c) elevation

	4. systematic
	d) times

	5. different 
	e) factor

	6. public
	f) cesspools

	7. deciding
	g) health

	8. stinking
	h) parishes

	9. water 
	i) fertilizers

	10. dual
	j) use

	11. industrial 
	k) reasons

	12. impelling 
	l) reservoirs

	13. chemical 
	m) premises


9. Fill in the gaps with necessary prepositions:

1.
Explorations revealed sewers in Babylon dating … the 7th century before our era.

a) from

b) –

c) to
2.
Despite the growing improvement in water treatment methods many regions of the world cannot cope … the rapid rate of water contamination.

a) to

b) with

c) at
3.
Good public health depends largely … good sewerage 

a) upon

b) at

c) of
4.
As a result Hamburg was the first city which had a complete sewerage system built according … modern ideas.

a) with

b) –

c) to
5.
And it is this dual use of water in nature and within communities and industrial premises that establishes … the most impelling reasons for water sanitation.

a) at

b) to

c) -
6.
The worst pollution is caused … the chemical industry.

a) by

b) with

c) –
7.
Modern agriculture which utilizes huge quantities of chemical fertilizers also pollutes … the ground water and rivers.

a) at

b) –

c) to
8.
In the 19th century London outgrew … the narrow limits of the city proper.


a) with

b) by

c) –
9.
After 2 outbreaks of cholera a royal commission was appointed to inquire … sanitary improvements of London.

a) to

b) in

c) into
(10. Translate the following sentences paying attention to the underlined verbs (in the Passive Voice):
1.
Man's sewerage practice has been known from ancient times
2.
Considerable information is available about the sewers of Jerusalem, works of this class in ancient Greek cities are fairly well known and the great underground drains of Rome have repeatedly been described.

3.
Sanitation was as little considered as magnetism or the use of steam for power purposes.

4.
It was decided to rebuild it according to the modern ideas of convenience.
5.
The system proved so well designed and maintained that twenty-five years after the sewers were completed they were found by a committee of experts to be clean and almost without odour.

6.
Certainly the conditions which existed only a century ago cannot be restored in present or future large cities.
7.
At the present time the problem of good sanitation is closely connected with that of protecting the purity of natural water reservoirs
II. Reading Comprehension.

1. Read and translate the following text.

From the History of Sewerage
Man's sewerage practice has been known from ancient times. Explorations revealed sewers in Babylon dating from the 7th century before our era. Considerable information is available about the sewers of Jerusalem, works of this class in ancient Greek cities are fairly well known and the great underground drains of Rome have repeatedly been described.

The history of the progress of sanitation in London probably affords a typical picture of what took place quite generally about the middle of the 19th century in the largest cities of Great Britain and the United States. Well into the 19th century while London outgrew the narrow limits of the city proper and its adjacent parishes became a great metropolis, the centre of the world's commerce, sanitation was as little considered as magnetism or the use of steam for power purposes.

The lack of central authority rendered a systematic study and execution of sewerage work impossible. As late as 1845 there was no survey of the metropolis adequate аs a basis for planning sewers. The sewers in adjoining parishes were of different elevation so that a junction of them was impracticable.

But the strong feeling that good public health is a valuable municipal asset and depends largely upon good sewerage was the deciding factor in the growing popular recognition of the sanitary importance of a good sewerage system.

The first engineer who made a comprehensive study of metropolitan sewerage needs, thus described the conditions of London basements and cellars in 1847: "There are hundreds, I may say thousands of houses in this metropolis which have no drainage whatever and the greater part of them have stinking overflowing cesspools. And there are also hundreds of streets, courts and alleys that have no sewers." After 2 outbreaks of cholera a royal commission was appointed to inquire into sanitary improvements of London. In 1855 Parliament passed an act for the better local management of the metropolis which laid the basis for the sanitation of London.

In the continent a marked progress in sewerage began in 1842 when a severe fire destroyed the old part of the city of Hamburg. The portion ruined was the oldest and it was decided to rebuild it according to the modern ideas of convenience. As a result Hamburg was the first city which had a complete systematic sewerage system throughout built according to modern ideas. The system proved so well designed and maintained that twenty-five years after the sewers were completed they were found by a committee of experts to be clean and almost without odour.

At the present time the problem of good sanitation is closely connected with that of protecting the purity of natural water reservoirs, since often the same body of water must serve both as a source of water and as a recipient of sewage and storm drainage. And it is this dual use of water in nature and within communities and industrial premises that establishes the most impelling reasons for water sanitation.

The source of pollution lies largely in the effluents of industry, urban life, agricultural production and transport, the worst pollution being caused by the chemical industry. Modern agriculture which utilizes huge quantities of chemical fertilizers also pollutes the ground water and rivers.

Despite the growing improvement in water treatment methods many regions of the world cannot cope with the rapid rate of water contamination. The highly industrialized countries naturally suffer more than others. Certainly the conditions which existed only a century ago cannot be restored in present or future large cities. But we badly need to find new ways of using the water in industry and agriculture and of radically improving the technology of drainage purification.
2. Answer the following comprehension questions. Try to mention as many facts as possible.

1.
Where were the first sewers found?

2.
What sanitary situation was observed in the largest cities of Great Britain and the United States in the middle of the 19th century?

3.
What does good public health depend upon?

4.
How did the first engineer who made a comprehensive study of metropolitan sewerage needs describe the conditions of London basements and cellars in 1847?

5.
When did a marked progress in sewerage begin?

6.
What is the problem of good sanitation closely connected with at the present time?

When you have answered the questions, find a partner in your group. Compare your answers and swap the information.
III. Comprehension and Word Study.

1. Arranging jumbled sentences. Read the eleven jumbled sentences and put them in the right order. The order should be the same as in the text ”From the history of sewerage”.

1.
Progress in sanitation in London did not keep pace with the growth and development of the city.
2.
Man built sewers in ancient times. 
3.
The first steps to study sanitary conditions in London were made in the first half of the 19th century.

4.
Public health depends to a large extent on good sanitary conditions in a community. 
5.
Rapid industrialization calls for new, more elaborate water treatment methods. 
6.
The problem of good sanitation and that of protecting the purity of natural water reservoirs are mutually dependent.   
7.
Progress in sanitation in the European continent started only as late as the second half of the 19th century. 
8.
Industry causes the worst water pollution. 
9.
Today rivers, lakes and ground water contain considerable amounts of the products of mechanical, chemical and biological pollution.

10.
Both sewage and refuse must be removed promptly. 
11.
The lack of an adequate survey of the capital made planning and execution of sewerage work impossible.

2. Say whether it’s true or false. Choose the statement which expresses the main idea of the text.

1.
The progress of sanitation in London was typical for the largest cities of Great Britain and the United States. 
2.
There were hundreds of streets in London in the 19th century that had no sewers. 
3.
Much information is available about sewers built in ancient times. 
4.
Highly industrialized countries suffer greatly from the rapid rate of water contamination. 
5.
Hamburg had a sewerage system built according to modern ideas of convenience. 
6.
The sewers in adjoining parishes in London were of different elevation. 

7.
Great underground drains were built in ancient Rome. 
8.
An act of Parliament for better local management of the metropolis laid the basis for the sanitation of London.

3. Choose one variant (a, b, c or d) to complete the sentences according to the text.

1.  One of the main reasons for the backward condition of the sewerage system in London was...

a) ...that large sewers were made to discharge into small sewers;

b) ...that some of the sewers were higher than the cesspools which they were supposed to drain;

c) ...that there was no authority to make landlords connect their houses with sewers;

d) ...that there were hundreds or even thousands of houses which were connected by great underground drains.

2.  The sewers in adjoining parishes were of different elevation   so...

a) ...sanitation was as little considered as the utilization of steam for power purposes;

b) ...a junction of them was impracticable;

c) ...the public recognition of the importance of good sewerage systems was growing;

d) ...there were hundreds of houses which had no drainage whatever.

3.  After 2 outbreaks of cholera a royal commission was appointed...

a) ...to find new ways of water treatment;

b) ...to inquire into sanitary improvements for London;

c) ...to produce reports clearly showing the need for extensive sewerage works;

d) ...to make landlords connect their houses with sewers.

4.  While London grew and became a great metropolis, the centre of the world's commerce...

a) ...it was impracticable to make an adequate survey as a basis for planning sewers;

b) ...the connection between a contaminated water supply and the spreading of diseases was evident;

c) ...sanitation was as little considered as magnetism or the use of steam for power purposes;

d) ...it was only a central authority that could make a systematic study of sewerage work possible.

5.  Nowadays the problem of good sanitation is closely connected with that of protecting the purity of natural water reservoirs...

a) ...since the chemical industry causes the worst pollution;

b) ...since highly industrialized countries suffer greatly from water contamination;

c) ...since the same body of water serves both as a source of water and recipient of sewage and storm drainage;

d) ...since public health depends greatly on good sewerage.

4. Compare the word order in the given sentences. Translate them into Russian:

a)  The dual use of water in nature and within communities and industrial premises establishes the most impelling reasons for water sanitation.

b)  It is the dual use of water in nature and within communities and industrial premises that establishes the most impelling reasons for water sanitation.

5. Translate the following sentences into English. Try to use your active vocabulary and work from memory.

1.
В 19 веке Лондон перерос узкие рамки простого города и его прилегающие округа превратились в огромную метрополию, центр мировой торговли. 

2.
Санитарному состоянию уделялось так же мало внимания, как и магнитным полям или использованию пара для получения энергии. 

3.
Отсутствие центральной власти привело к тому, что систематическое изучение и выполнение канализационных работ стало невозможным. 

4.
Коллекторы в прилегающих округах находились на различной высоте, таким образом, их соединение являлось невозможным. 

5.
Существуют также сотни улиц, дворов и переулков, в которых отсутствуют канализационные трубы. 

6.
После двух вспышек холеры была назначена королевская комиссия для наведения справок об усовершенствованиях в системе Лондонской канализации. 

6. Make a summary of the text.
IV. Speaking Practice.

1. a) Complete the sentences below, expressing your own ideas.

    b) Give details to expand any of the ideas to the volume of an independent monologue utterance.

1.
Man's sewerage practice has been known from ancient times …

2.
In our days all cities have a modern sanitary system, for example …
2. Discuss the text with your partner.

3. Make a close-to-the-text retelling of the contents.

V. Writing Section.
1. Read the words to the text “Historical sewage conveyance and disposal” and their translation.

	to butt (v)
	- располагаться впритык

	conveyance (n)
	- транспортировка

	to dilute (v)
	- разжижать, разбавлять

	to dissipate (v)
	- рассеиваться

	down-stream pipe
	- труба, расположенная ниже по течению

	to dump (v)
	- сгружать, сваливать

	elm (n)
	- вяз

	garrison (n)
	- военный городок

	log (n)
	- бревно

	muck (n)
	- грязь

	socket
	- патрубок, гнездо

	stepping stone
	- камень для перехода (через ручей)

	upstream pipe
	- труба, расположенная выше по течению

	water management system
	- система водоснабжения

	watershed
	- зд.: речной бассейн


2. Translate the text using a dictionary.

Historical Sewage Conveyance and Disposal

As recently as 100 years ago in major cities of developed countries, and up to the present day in many parts of the world, the primary concern with sewage was the matter of conveying it away from inhabited areas. Aside from its unpleasant odor, even early humans were aware that health problems arose when human waste was allowed to contaminate drinking water supplies.


Therefore, the historical focus of sewage treatment was on conveyance of raw sewage to a natural body of water, such as a river or ocean, where it would be satisfactorily diluted and dissipated. Early human habitations were often built next to water sources. Rivers could double as a crude form of natural sewage disposal.


Higher population densities required more complex sewer collection and conveyance systems in order to maintain (somewhat) sanitary conditions in crowded cities. The ancient cities of Harappa and Mohenjo-daro of the Indus Valley civilization constructed complex networks of brick-lined sewage drains from around 2600 BC and also had outdoor flush toilets connected to this network.

         Ancient Minoan civilization had stone sewers that were periodically flushed with clean water.


Roman towns and garrisons in the United Kingdom between 46 BC and 400 CE had complex sewer networks sometimes constructed out of hollowed out elm logs which were shaped so that they butted together with the down-stream pipe providing a socket for the upstream pipe.


A significant development was the construction of a network of sewers to collect waste water, which began from the Indus Valley civilization. In some cities, including Rome and Istanbul (Constantinople), networked ancient sewer systems continue to function today as collection systems for those cities' modernized sewer systems. Instead of flowing to a river or the sea, the pipes have been re-routed to modern sewer treatment facilities.


However, many cities had no sewers and relied on nearby rivers or occasional rain to wash away sewage. In some cities, waste water simply ran down the streets, which had stepping stones to keep pedestrians out of the muck, and eventually drained as runoff into the local watershed. This was enough in early cities with few occupants but the growth of cities quickly overpolluted streets and became a constant source of disease. Even as recently as the late 19th century sewerage systems in parts of the highly industrialised United Kingdom were so inadequate that water-borne diseases such as cholera and typhoid were still common. 


A sewer bed is a piece of land typically used by a municipality for the dumping of raw sewage. Usually raw sewage was brought by truck or drawn by horses to be dumped, but the practice stopped back in the 1940s.
3. In the text above find the antonyms to the given words and phrases:

1.
unihabited
2.
to condence

3.
plain

4.
to coagulate

5.
few

6.
upstream pipe
7.
treated sewage

8.
pleasant
4. Draw a chart, trying to show the changes which sewage has undergone during some centuries. 

(5. Read the words to the text “Simplified sewerage” and their translation:
	to assume (v)
	- принимать (на себя)

	to comply (v)
	- подчиняться; уступать, слушаться

	constraint (n)
	- ограничение

	conventional (ad)
	- традиционный

	cost-saving
	- снижение затрат

	
	

	dissemination (n)
	- распространение

	elimination (n)
	- уничтожение

	flat gradient
	- слабый наклон

	gradient (n)
	- градиент подъема/уклона; подъем

	grease traps
	- жироуловитель

	to halve (v)
	- уменьшить вдвое

	
	

	in-plot sanitary installation
	- ассенизационное оборудование, установленное на приусадебном участке

	interceptor chamber
	- наносоперехватывающая галерея

	latrine (n)
	- туалет

	layout (n)
	- планировка

	marginal areas
	- пограничные участки

	overdesigned (adj)
	- излишне усложненный

	resistance (n)
	- сопротивление; устойчивость к ч-л

	septic tank
	- отстойник

	sullage (n)
	- бытовые сточные воды

	switching value 
	- переключающий клапан

	van-mounted water jet unit
	- водомет, закрепленный на грузовом прицепе


(6. Answer the following questions while reading the text “Simplified sewerage” or spot appropriate answers for them:

1. What is simplified sewerage?

2. In what way do simplified sewers differ from conventional sewerage?

3. For what areas is simplified sewerage suitable?

4. How can you explain the paradox of costly connection to the sewer system despite of typically low monthly sewer tariffs?
5. Simplified sewerage is most widely used in Brazil, isn’t it?
6. What are the advantages of community participation in the planning of any sewer system?
7. What pipes are best used in simplified sewers?

8. What is the cost of simplified sewerage?

9. What are cost-saving features of any simplified sewerage system?
10.  What are the main constraints for the application of simplified sewerage?
*7. In this text you will probably come across a number of words you do not know. Do not stop to look up these words, but try to understand the main points of it.





Simplified Sewerage

Simplified sewerage is a low-cost sewer system that collects all household wastewater (WC wastes and sullage) in small-diameter pipes laid at fairly flat gradients. Simplified sewers are laid in the front yard or under the pavement (sidewalk) or - if feasible - inside the back yard, rather than in the centre of the road as with conventional sewerage. 


Simplified sewerage is sometimes also referred to as conventional sewerage with appropriate standards, implying that most conventional sewers are overdesigned.


The concept of simplified sewerage emerged in parallel in Natal, Brazil and Karachi, Pakistan in the early 1980s without any interaction or communication. In both cases particular emphasis was given to community mobilization, an essential element for the success of simplified sewerage. In Latin America, and particularly in Brazil, simplified sewerage is also known as condominial sewerage, a term that undercores the importance of community participation in planning and maintenance at the level of a housing block (known as condominio in the Spanish and Portuguese use of the term).


Design and construction. 
Laying small diameter pipes at fairly flat gradients requires careful construction techniques. Plastic pipes are best used as they are more easily jointed correctly. This reduces wastewater leakage from the sewer and groundwater infiltration into it. With simplified sewerage there is no need to have the large expensive manholes of the type used for conventional sewerage — simple brick or plastic junction chambers are used instead. 

Progress Test
1. In this exercise you must choose the word or phrase which best completes each sentence. Indicate a, b or c against the number of each item 1-20 for the word or phrase you choose.

1.
There are typically 40 million … cells in a gram of soil and a million in a millilitre of fresh water.


a) bacterial

b) bacterium

c) bacteria
2.
Although the vast majority of bacteria are rendered harmless or …, a few pathogenic bacteria cause infectious diseases, including cholera, syphilis, anthrax, leprosy and bubonic plague.

a) beneficial

b) positive

c) profitable
3.
The term "bacteria" was traditionally applied to all microscopic … , prokaryotes. 

a) one-celled

b) single-celled

c) unicelled
4.
Wastewater collection systems consist of buried pipelines which … the wastewater by gravity to the water treatment plant. 

a) fetch

b) take

c) convey
5.
In some places … is difficult because of rock or there is limited topographic relief.

a) water treatment

b) sedimentation

c) pipeline excavation
6.
Low pressure system uses a small … pump located at each point of connection.


a) grinding

b) grinder

c) grind
7.
Although separate sewer systems are intended to transport only sewage, all sewer systems have some degree of inflow and … of surface water and groundwater. 

a) infiltration

b) filtration

c) penetration 
8.
Wastewater is collected by sanitary sewer systems and is typically conveyed to a centralized wastewater treatment … where it is treated in several stages to reduce the level of some contaminants.

a) ability

b) opportunity

c) facility
9.
Because industrial liquid waste may contain a wide range of chemicals, … , and other contaminants that cannot be effectively removed by the centralized wastewater treatment plant, industries are often required to pre-treat their liquid wastes prior to discharging to sewer. 

a) solvents

b) solutions

c) solve
10.
Ecosan is based on the systematic implementation of reuse and … of nutrients and water as a hygienically safe alternative to conventional sanitation solutions. 

a) recycling

b) cycling

c) recycle
11.
The problem of protecting natural water resources has grown very … for many countries since the beginning of the second half of the 20th century. 

a) pressured

b) pressing

c) pressed
12.
The sewage from residences, institutions and business buildings is called … .


a) grey sewage

b) residence sewerage

c) domestic sewage
13.
The  sewage from run-off during or  immediately following storms is called … . 

a) storm sewage

b) run-off sewage

c) precipitation sewage
14.
The usual methods of sewage treatment consist either of … treatment alone or of primary treatment followed by secondary treatment.

a) primary

b) preliminary

c) secondary
15.
These solid particles settle out and form a slimy paste which is known as … .

a) silt

b) sludge

c) sediment
16.
The partly clarified sewage that has been given primary treatment generally contains much … materials. 

a) decomposable

b) decomposition

c) decomposing
17.
Vertical pipes, called … , connect the mains to the surface.


a) manholes

b) drills

c) reservoirs
18.
… that are situated immediately below the vertical pipes connect the surface to the storm sewers. 

a) Trap cisterns

b) Catch basins

c) Catching reservoirs
19.
Unlike the trap, the catch basin does not necessarily prevent sewer gases such as hydrogen sulfide and methane from … . 

a) evaporating

b) escaping

c) steaming
20.
A well-known … legend, the sewer alligator, is that of giant alligators or crocodiles residing in sewers.


a) urban

b) town

c) municipal
2. Find the Russian interpretation (column B) to the following English proverbs (column A).

	1. a lot of water has flowed under the bridge
	a. забвение, смерть

	2. in deep water
	b. ''на мели'', близкий к разорению

	3. of the first water
	c. не в своей стихии; как рыба, вынутая из воды

	4. water off a duck's back
	d. пролить море крови

	5. the waters of forgetfulness
	e. у него слюнки потекли

	6. to draw water in a sieve
	f. преуспевающий

	7. to get into hot water
	g. носить воду решетом

	8. in low water
	h. недолговечный, проходящий (о славе и т. п.) 

	9. in smooth water
	i. много воды утекло с тех пор

	10. like a fish out of water
	j. в беде

	11. to spend money like water
	k. сорить деньгами

	12. to shed blood like water
	l. чистой (чистейшей) воды

	13. written in water
	m. попасть в беду

	14. it made his mouth water
	n. как с гуся вода


APPENDIX 1
ACTIVE VOCABULARY

	Aa
	

	abattoir (n)
	- бойня

	abundant (adj)
	- изобилущий; в изобилии

	acceptable (adj)
	- приемлемый

	to accomplish (v)
	- выполнять, доводить до конца

	according to the modern ideas of convenience
	- в соответствии с современными представлениями об удобстве

	acetic acid
	- уксусная кислота

	to achieve (v)
	- достигать

	acid (n)
	- кислота

	acute (adj)
	- острый

	adhesive (n)
	- клей, клейкое вещество

	adjacent (adj)
	- прилегающий; примыкающий

	adjoining (adj)
	- прилегающий

	adjustment (n)
	- регулирование, подгонка

	to adsorb (v)
	- адсорбировать, всасывать, втягивать (жидкость)

	advance (n)
	- продвижение, прогресс

	adverse publicity
	- антиреклама (в СМИ)

	adversely (adv)
	- неблагоприятно, отрицательно

	to affect (something) (v)
	- действовать (на), сказываться (на)

	to agglomerate (v)
	- собираться, скопляться (в кучу, в массу)

	algae (n)
	- водоросли (простые, часто микроскопические растения)

	algal (adj)
	- относящийся к водорослям, водорослевый

	alkali (n)
	- щёлочь

	alleged (adj)
	- предполагаемый, приписываемый

	to allow (v)
	- позволять

	to alter (v)
	- изменять

	alteration (n)
	- изменение

	alternate (adj)
	- переменный (через день)

	amendment (n)
	- поправка, дополнение

	ammonia (n)
	- аммиак

	amount (n)
	- количество

	ancestor (n)
	- родоначальник

	ancient (adj)
	- древний

	animal husbandry
	- животноводство

	annual (adj)
	- годовой

	anthrax (n)
	- сибирская язва

	antibiotic resistance
	- устойчивость к антибиотикам

	antigen (n)
	- антиген

	apparent (adj)
	- явный, очевидный

	applicable (adj)
	- подходящий, пригодный, соответствующий

	to apply (v)
	- применять

	approach (n)
	- подход, метод

	aquifer (n)
	- водоносный слой (пласт)

	array (n)
	- масса, множество

	arsenic (adj)
	- мышьяковый

	arthropods (n)
	- членистоногие

	artificial (adj)
	- искусственный

	as opposed to
	- против, в противоположность

	ash (n)
	- зола, пепел

	to assess (v)
	- определять, оценивать

	to assume (v)
	- принимать (на себя)

	attainable (adj)
	- достижимый

	attenuation (n)
	- истощение

	attributable (n)
	- могущий быть приписанным, отнесённым

	attrition (n)
	- изнашивание, истощение

	auxin (n)
	- ауксин (растительный гормон)

	Bb
	

	to backfill (v)
	- засыпать (траншеи после укладки труб)

	ballast tank
	- балластовая цистерна

	ballast water
	- балластовая вода

	basement (n)
	- подвал, подвальное помещение

	basin (n)
	- резервуар

	beneficial (adj)
	- полезный

	benthos animal
	- донное животное

	beverage (n)
	- напиток

	biochemical oxygen demand
	- биохимическое потребление кислорода

	biocide (n)
	- биоцид (вещество, уничтожающее живые организмы)

	biodegradable (adj)
	- поддающийся биологическому разложению

	biodegradable pollutants
	- подверженные биологическому разложению загрязнители

	biodiversity (n)
	- биологическое разнообразие

	bioremediation (n)
	- биологическая очистка нефтяных разливов

	body of water
	- водный массив

	to boil (v)
	- кипеть, кипятить

	to bond (v)
	- связывать, скреплять

	boom (n)
	- заграждение

	borehole (n)
	- буровая скважина

	brick-vaulted
	- находящийся под кирпичным сводом

	broad (adj)
	- широкий

	bubonic plague
	- бубонная чума

	bulk carrier
	- балкерное судно (для перевозки массовых, насыпных, наливных) грузов

	buoyancy (n)
	- плавучесть

	to butt (v)
	- располагаться впритык

	by means of
	- посредством

	to bypass (v)
	- блокировать

	by-product (n)
	- побочный продукт

	Cc
	

	to capture (v)
	- захватывать

	cargo (n)
	- груз

	cargo residue
	- мусор, оставшийся от хранения груза

	catch basin
	- водосборный колодец

	catchment (n)
	- дренаж

	to cause (v)
	- причинять, вызывать

	cell (n)
	- клетка (организма)

	cell membrane production
	- образование клеточной мембраны

	central authority
	- центральная власть

	cesspit (n)
	- сточный колодец

	cesspool (n)
	- сточный колодец

	cesspool emptier
	- ассенизационная автоцистерна

	charge (n)
	- заряд

	check (n, v)
	- проверка; проверять

	chemical oxygen demand
	- химическое потребление кислорода

	chemical (n)
	- химикат

	chemigation (n)
	- внесение ядохимикатов (или) удобрений с поливной водой

	cistern (n)
	- прототип

	clarified (adj)
	- осветлённый

	clarity (n)
	- чистота, прозрачность

	climatic variations
	- климатические изменения

	Cloaca Maxima
	- Клоака Максима (большой водосточный канал в Риме)

	to clog (v)
	- засорять

	closed-loop
	- замкнутый

	cluster (n)
	- скопление, концентрация

	coagulant (n)
	- сгущающее средство, коагулянт

	coagulation (n)
	- коагуляция, свёртывание

	collision (n)
	- столконовение

	combined sewage
	- смешанные сточные воды

	combined sewers
	- общесплавная канализация

	commensalism
	- сосуществование

	company (n)
	- бак

	complex (adj)
	- сложный, составной

	to comply (v)
	- подчиняться; уступать, слушаться

	composition of water resources
	- состав водных ресурсов

	compound (n)
	- соединение

	comprehensive study
	- всестороннее комплексное изучение

	to comprise (v)
	- состоять из

	conceit (n)
	- причудливый образ

	to condense (v)
	- конденсировать

	condition (n)
	- условие

	conduit (n)
	- трубопровод

	confined (adj)
	- ограниченный; изолированный

	to confirm (v)
	- подтверждать

	consequence (n)
	- последствие

	consequently (adv)
	- следовательно

	to conserve (v)
	- хранить, сберегать

	considerable (adj)
	- значительный

	constituent (n)
	- элемент, составная часть

	constraint (n)
	- ограничение

	consumption (n)
	- потребление

	contact herbicide
	- гербицид контактного (сплошного) действия

	to contain (v)
	- содержать, сдерживать

	containment (n)
	- локализация нефтяного пятна

	to contaminate (v)
	- загрязнять, заражать

	contamination (n)
	- загрязнение (заражение)

	content (n)
	- содержание; содержимое

	to contribute (v)
	- способствовать

	conventional (adj)
	- традиционный

	to convert (into) (v)
	- превращать

	to convery (v)
	- переносить, перемещать

	conveyance (n)
	- транспортировка

	cooling (n)
	- охлаждение

	cooling tower
	- охлаждающая башня

	to cope with (v)
	- справляться (с чем-либо)

	to correlate (v)
	- находиться в определённом соотношении

	corrosion (n)
	- коррозия

	corrugation (n)
	- полив по мелким бороздам

	cost-saving
	- снижение затрат

	to counteract (v)
	- противодействовать

	counterpart (n)
	- прототип, дубликат

	crack (n)
	- трещина, щель

	creamery (n)
	- маслодельный завод

	creek (n)
	- небольшой ручей

	crew (n)
	- команда (корабля)

	crop (n)
	- посев, урожай

	crucial (adj)
	- важный

	crude oil
	- сырая (неочищенная) нефть


	cruise ship (n)
	- круизное судно

	current (n)
	- течение

	customer (n)
	- потребитель, клиент

	cycle (n)
	- цикл

	cyst (n)
	- циста, пузырь

	Dd
	

	dam (n)
	- дамба

	damage (n)
	- вред, ущерб

	debris (n)
	- лом, обрезки

	decay (n)
	- разрушение, гниение

	to decay (v)
	- разрушаться, распадаться, угасать

	decomposable (adj)
	- способный к разложению

	to decompose (v)
	- разлагаться

	deep (adj)
	- глубокий

	to define (v)
	- определять

	to degrade (v)
	- приходить в упадок, деградировать

	de-icing agent
	- антиобледенитель, противогололёдный материал

	deliberately (adv)
	- умышленно, сознательно, преднамеренно

	to deliver (v)
	- доставлять

	demand (n)
	- требование, спрос

	to demand (v)
	- требовать

	demand for water
	- потребность в воде

	to depend on (v)
	- зависеть (от чего-либо / кого-либо)

	depletive of oxygen
	- высвобождающий кислород

	to deposit (v)
	- наносить, откладывать

	deposit feeder
	- илоед

	to designate (v)
	- обозначать, определять(-ся)

	desirable (adj)
	- желательный

	despite (conj)
	- несмотря на

	to detect (v)
	- обнаруживать, находить

	detergent (n)
	- очищающее средство

	to determine (v)
	- устанавливать, определять

	detritus (n) (pl. detriti)
	- обломки

	devastating (adj)
	- опустошительный, разрушительный

	device (n)
	- прибор

	devoted (adj)
	- посвящённый (чему-либо)

	diaper (n)
	- подгузник

	diatom (n)
	- диатомовая водоросль

	dicot (dicotyledonous plants)
	- двудольные растения

	digestive tract
	- пищеварительный тракт

	to dilute (v)
	- разжижать, разбавлять

	dilute (adj)
	- разжиженный

	disadvantage (n)
	- недостаток

	disaster (n)
	- бедствие, катастрофа

	disastrous (adj)
	- катастрофический

	to discard (v)
	- выбрасывать

	discharge (n)
	- сток, сброс сточных вод

	discharge line testing
	- проверка сливного трубопровода

	to disgorge (v)
	- впадать; сбрасывать (стоки)

	disinfection (n)
	- дезинфекция

	dispersal (n)
	- распространение

	dispersant (n)
	- дисперсант

	to disperse (v)
	- рассеивать, распространять

	disposal (n)
	- размещение

	to dispose (of) (v)
	- избавляться

	to disrupt (v)
	- разрушать

	dissemination (n)
	- распространение

	to dissipate (v)
	- рассеивать(-ся)

	to dissolve (v)
	- растворять(-ся)

	diversity (n)
	- разнообразие; многообразие

	DNA synthesis
	- синтез ДНК (дезоксирибонуклеиновой кислоты)

	domain (n)
	- область, сфера

	domestic (adj)
	- домашний, внутренний

	domestic sewage
	- бытовые сточные воды

	down-stream pipe
	- труба, расположенная ниже по течению

	drain (n)
	- водосток; дренаж; дренажная канава; канализационная труба

	drainage pipe
	- водоотводная труба (канализационной сети)

	drawback (n)
	- недостаток, «минус»

	to drege (v)
	- производить дноуглубительные работы, углублять

	dredging (n)
	- дноуглубление, подводная выемка грунта

	to drill (v)
	- бурить

	droplet (n)
	- капля, малое количество

	drought (n)
	- засуха, засушливая погода

	dry cleaning
	- химическая чистка

	dry tower
	- метод высокой башенной водоприёмки

	dump (n)
	- свалка

	to dump (v)
	- сгружать, сваливать

	Ee
	

	ecological sanitation
	- экологическое санирование, санитарная очистка

	effect (n)
	- воздействие; следствие, результат

	efficiently (adv)
	- эффективно

	effluent pipe
	- сточная труба

	effluents (n)
	- жидкие промышленные отходы; их утечка

	ejection (n)
	- выбрасывание, выброс

	to elaborate (v)
	- разрабатывать, уточнять

	to elevate (v)
	- поднимать(-ся); повышать(-ся)

	elevation (n)
	- высота

	to eliminate (v)
	- устранять, исключать

	elimination (n)
	- уничтожение

	elm (n)
	- вяз

	to emerge (v)
	- появляться

	emergency (n, attr)
	- аварийный, вспомогательный, запасной

	to employ (v)
	- пользоваться, нанимать

	to encompass (v)
	- заключать в себе, вмещать

	to encourage (v)
	- поддерживать, потворствовать

	to endanger (v)
	- подвергать опасности, ставить под угрозу

	to enforce (v)
	- принуждать, заставлять

	enhanced (adj)
	- усиленный

	to ensure (v)
	- обеспечивать

	to entangle (v)
	- опутать, поймать в ловушку

	to entrain (v)
	- вовлекать, захватывать

	environmental problem
	- экологическая проблема, проблема охраны окружающей среды

	environmentally friendly
	- не оказывающий отрицательного воздействия на окружающую среду

	equipment (n)
	- оборудование

	to erode (v)
	- разъедать, разрушать (ткани)

	to estimate (v)
	- оценивать, давать оценку

	estuarine (adj)
	- устьевой

	estuary (n)
	- дельта реки; лиман

	to evaporate (v)
	- испарять(-ся)

	evaporation (n)
	- испарение

	evident (adj)
	- очевидный

	to evolve (v)
	- эволюционировать, развиваться

	execution (n)
	- исполнение

	exhaust fumes
	- выхлопные газы

	to expose (v)
	- раскрывать, подвергать

	extensively (adv)
	- широко; тщательно

	to extract (v)
	- извлекать

	Ff
	

	to facilitate (v)
	- содействовать, способствовать

	fatigue (n)
	- усталость, утомляемость

	fatty acids
	- жирные кислоты

	feasible (adj)
	- осуществимый, выполнимый

	ferric (adj)
	- химические соединения окиси железа

	ferrous (adj)
	- железистый

	fertilizer (n)
	- удобрение

	fertilizer application
	- внесение удобрений

	filter feeder
	- организм, фильтрующий воду при питании

	first flush
	- первый смыв

	fixture (n)
	- приспособление; арматура

	flat gradient
	- слабый наклон

	to float (v)
	- держаться на поверхности воды; плавать

	to flocculate (v)
	- выпадать хлопьями, флоккулировать

	flooding (n)
	- наводнение, потоп, затопление

	flooding irrigation
	- полив затоплением

	fluctuation (n)
	- колебание

	fluid (n)
	- жидкость или газ

	to flush (v)
	- смывать

	fog (n)
	- туман

	foliar application
	- листовая подкормка

	food chain
	- пищевая цепочка

	to forage (v)
	- добывать корм, кормиться

	foul (adj)
	- грязный, отвратительный

	to foul (v)
	- загрязнять, засорять

	foundation (n)
	- фундамент, основа

	fraction (n)
	- частица

	fragile (adj)
	- хрупкий, слабый, уязвимый

	frequent (adj)
	- частый

	fresh water
	- пресная вода

	freshwater (adj)
	- пресноводный

	fuel emissions
	- утечка топлива

	fuel residues
	- остатки горючего

	fume (n)
	- дым, пар

	furrow irrigation
	- полив по бороздам

	Gg
	

	garbage (n)
	- отбросы, гниющий мусор

	garrison (n)
	- военный городок

	generation (n)
	- генерация, образование (пара)

	geologic seeps
	- геологические источники

	germination (n)
	- прорастание

	germ (n)
	- микроб

	globule (n)
	- частица, шарик

	to glue (v)
	- приклеивать

	gradient (n)
	- градиент подъёма / уклона; подъём

	gravel (n)
	- гравий

	grazing (adj)
	- пастбищный; травоядный; на подножном корме

	grazing land
	- пастбищное угодье, пастбище

	grease trap
	- жироуловитель

	greenhouse (n)
	- теплица, оранжерея

	grey water
	- бытовые сточные воды

	grinder pump
	- насос откачки бытовых стоков

	grit (n)
	- песок; крупнозернистый песчаник

	ground water
	- грунтовые воды

	grounding (n)
	- посадка на мель

	groundwater recharge
	- пополнение запасов подземных вод

	guideline (n)
	- принцип, норма

	gully erosion
	- овражная эрозия

	gushing spring
	- бьющий, фонтанирующий источник

	gut flora of the intestines
	- пищеварительная флора кишечника

	Hh
	

	habit (n)
	- привычка

	habitat (n)
	- ареал, среда обитания

	to halve (v)
	- уменьшить вдвое

	hardstanding (n)
	- место паркования (самолётов или тяжёлых грузовиков)

	to harvest (v)
	- пожинать плоды

	hazardous (adj)
	- опасный, вредный

	headwaters (n)
	- главный водосбор; головное водохранилище; воды с верховьев

	health (n)
	- здоровье

	highway drainage
	- шоссейные стоки

	to hinder (v)
	- мешать, препятствовать

	holistic (adj)
	- целостный; глобальный

	hull (n)
	- корпус (корабля)

	human and animal wastes
	- бытовые отходы и отходы животноводства

	hygienical (adj)
	- гигиенический

	Ii
	

	illegal (adj)
	- незаконный

	impact (n)
	- воздействие

	to impair (v)
	- ухудшать

	to impel (v)
	- побуждать

	impervious (adj)
	- непроницаемый

	impetus (n)
	- импульс, стимул

	implementation (n)
	- исполнение, выполнение

	impoundment (n)
	- водохранилище; аккумуляция стока, запруда

	impracticable (adj)
	- неосуществимый; невыполнимый

	improper (adj)
	- неправильный, неподходящий

	improvement (n)
	- улучшение

	to induce (v)
	- убеждать, вызывать, склонять, заставлять

	Indus Valley Civilization
	- цивилизация долины р. Инд

	industrial process waters
	- вода для промышленного процесса

	industrial waste
	- промышленные сточные воды

	to infiltrate (v)
	- просачиваться; фильтровать

	influence (n)
	- влияние

	to influence (v)
	- влиять

	influx (n)
	- приток

	to ingest (v)
	- глотать

	ingestion (n)
	- всасывание

	inhabitant (n)
	- житель

	inhabited (adj)
	- населённый

	inhibitor (n)
	- ингибитор, задерживающее рост вещество

	to inject (v)
	- вводить

	inland lakes
	- материковые озёра

	inland waterway system
	- система внутренних водных путей

	in-plot sanitary installation
	- ассенизационное оборудование, установленное на приусадебном участке

	to install (v)
	- устанавливать

	installation (n)
	- установка; сборка

	in-stream use of water
	- водопользование в русле

	to insulate (v)
	- изолировать, отделять

	intake (n)
	- потребление

	intentional (adj)
	- намеренный, преднамеренный

	interceptor chamber
	- наносоперехватывающая галерея

	to interfere (v)
	- вмешиваться, препятствовать, мешать

	interior (adj)
	- внутренний

	intermittent (adj)
	- прерывающийся, прекращающийся, неустойчивый, нерегулярный

	interpretative (adj)
	- пояснительный

	to interrupt (v)
	- прерывать

	invasive species
	- агрессивные виды

	inverted siphon
	- обратный сифон

	to investigate (v)
	- расследовать

	investigation (n)
	- расследование

	iron (n)
	- железо

	Jj
	

	jellyfish (n)
	- медуза

	to jeopardize (v)
	- подвергать опасности, рисковать, ставить под угрозу

	junction (n)
	- соединение

	Kk
	

	kidney (n)
	- почка

	Ll
	

	to lack (v)
	- недоставать, не хватать, испытывать недостаток

	lactic acid
	- молочная кислота

	land management
	- организация землепользования

	landscape (n)
	- ландшафт, пейзаж

	large-scale scheme
	- крупномасштабный проект

	larva (pl. larvae) (n)
	- личинка; икра

	latrine (n)
	- туалет; уборная

	laundry tank
	- стиральная машина

	lawn fertilizers
	- удобрения для газонной травы

	layout
	- планировка

	to leach out (from) (v)
	- вымывать, выщелачивать

	leachate (n)
	- промывная вода, фильтрат; сточные воды

	leaf spot
	- пятнистость листьев

	leak (n, v)
	- утечка; протекать

	leprosy (n)
	- проказа

	lethally (adv)
	- смертельно

	light transmission
	- светопроницаемость

	to liken (v)
	- сравнивать, уподоблять

	liner (n)
	- облицовкая, покрытие

	liquid (adj)
	- жидкий

	liquid (n)
	- жидкость

	litter (n)
	- мусор

	liver (n)
	- печень

	livestock (n)
	- домашний скот; животноводческий

	livestock waste
	- стоки животноводческих хозяйств

	to locate (v)
	- располагать(-ся)

	lock (n)
	- шлюз, плотина

	log (n)
	- бревно

	lubricating oil
	- смазка, смазочный материал

	Mm
	

	mains (n)
	- магистральный трубопровод

	maintenance (n)
	- содержание, обслуживание

	mammal (n)
	- млекопитающее

	manganese (n)
	- марганец

	manhole (n)
	- люк, колодец

	marginal area
	- пограничный участок

	marine pollution
	- загрязнение морей

	marsh (n)
	- болото

	maze (n)
	- лабиринт

	media (n)
	- средство, среда

	medieval (adj)
	- средневековый

	meet one’s needs
	- соответствовать потребностям

	membrane (n)
	- мембрана, оболочка, перепонка

	mercury contamination
	- загрязнение ртутью

	meristem (n)
	- образовательная ткань (растений)

	metal plating
	- электроосаждение металла

	metropolitan area
	- территория города с пригородами

	microbiota (n)
	- микробиота (совокупность микрофлоры и микрофауны)

	to mimic (v)
	- имитировать, подражать

	moisture (n)
	- влага

	monitoring program
	- программа контроля

	muck (n)
	- грязь

	municipal sewage system
	- городская система канализации

	mutualism (n)
	- симбиоз, взаимовыгодное сожительство

	Nn
	

	namely (adv)
	- а именно

	nappy (n)
	- подгузник

	native vegetation
	- местная растительность

	natural setting
	- естественная среда

	natural water sources
	- етественные источники воды

	nausea (n)
	- тошнота

	night soil
	- фекалии, фекальное удобрение

	nitrate (n)
	- соль азотной кислоты, нитрат

	nitrogen (n)
	- азот

	nitrogen fixation
	- усвоение азота

	non bio-degradable
	- загрязнители, не подверженные биологическому разложению

	non-pathogenic bacteria
	- непатогенные бактерии

	nonpoint source of pollution
	- рассредоточенный источник загрязнения

	noxious (adj)
	- ядовитый, токсичный

	nuisance (n)
	- неудобство

	numerous (adj)
	- многочисленный

	nutrient loads
	- нагрузки по биогенным веществам

	nutrient materials
	- нутриенты, питательные вещества

	nutrient (n)
	- питательное вещество

	Oo
	

	objectionable (adj)
	- неприятный

	oil (n)
	- нефть, нефтепродукт; смазка

	oil spill
	- утечка нефти

	oil tanker
	- нефтяной танкер

	oily bilge water
	- нефтесодержащая вода

	option (n)
	- выбор

	origin (n)
	- источник, начало

	osmose, osmosis (n)
	- физ. осмос

	outbreak (n)
	- вспышка; эпидемия

	to outgrow (v)
	- перерастать

	outlet (n)
	- сток, вытекание

	overdesigned (adj)
	- излишне усложнённый

	overfertilization (n)
	- избыточное внесение удобрений, перенасыщение удобрениями

	overflowing cesspools
	- разливающиеся сточные колодцы

	overhead irrigation
	- орошение дождеванием

	overriding (adj)
	- первостепенный, важнейший

	to overwhelm (v)
	- переполнить, залить

	oxidation reactions
	- окислительные реакции

	oxygen (n)
	- кислород

	oxygen-depletion effect
	- эффект кислородного обеднения

	Pp
	

	paddle (n)
	- лопасть

	palatable (adj)
	- вкусный, приятный

	parasitism (n)
	- паразитирование

	parish (n)
	- округ

	partial-flow
	- частичный расход

	particle (n)
	- частица

	particularly (adv)
	- очень, чрезвычайно

	particulate (n)
	- твёрдая частица; дисперсный материал

	pasture system
	- система пастбищ

	pathogen (n)
	- болезнетворный микроорганизм

	pathway (n)
	- путь, способ, направление

	pavement (n)
	- тротуар; дорожное покрытие

	pebble (n)
	- гравий

	pedestrian (n)
	- пешеход

	to penetrate (v)
	- проникать

	peptic (adj)
	- пищеварительный

	percolation (n)
	- просачивание

	perennial plant
	- многолетнее растение

	to perform (v)
	- проводить

	permanganate (n)
	- перманганат, соль марганцовой кислоты

	pernicious (adj)
	- пагубный, вредный, губительный

	persistent (adj)
	- стойкий, устойчивый

	pertinent (adj)
	- соответствующий

	pesticide application
	- обработка пестицидами

	petroleum (n)
	- нефть; бензин

	pickles (n)
	- соленья; маринады

	to pinpoint (v)
	- выявлять, обнаруживать

	pipeline
	- трубопровод

	piping (n)
	- сеть трубопроводов

	plant (n)
	- завод

	plant tissue
	- растительная ткань

	to plumb (v)
	- вскрывать, проникать

	plumbing (n)
	- водопровод

	point source of pollution
	- стационарный (местный, точечный) источник загрязнения

	pollinator (n)
	- опылитель (насекомое или растение)

	pollutant (n)
	- загрязняющее вещество

	to pollute (v)
	- загрязнять

	pollution (n)
	- загрязнение

	pollution legislation
	- законодательство, регулирующее загрязнение окружающей среды

	polycyclic aromatic hydrocarbons
	- полициклические ароматические углеводороды

	potable (adj)
	- питьевой

	precipitation (n)
	- осаждение; выпадение осадков

	precisely
	- ровно, точно

	preemergent herbicides
	- вносимые перед прорастанием гербициды

	to preen (v)
	- чистить перья клювом

	preliminary treatment
	- предварительная очистка

	premises (n)
	- помещения

	pressure (n)
	- давление

	to prevent (v)
	- предотвращать

	prevention (n)
	- предупреждение

	primary (adj)
	- первичный

	primary treatment
	- первичная обработка (очистка)

	primitive (adj)
	- регулярный

	prion (n)
	- прион (биохимич)

	prior (prep)
	- предварительно, до, перед

	pristine (adj)
	- чистый, нетронутый

	progress of sanitation
	- улучшение санитарных условий

	project (n)
	- компания

	promptly (adv)
	- быстро

	protection (n)
	- защита

	prototype (n)
	- проект

	protozoa (n)
	- простейшие

	provide (v) (with sth)
	- снабжать, предоставлять

	public (adj)
	- декрет

	public fountains
	- общественные колодцы

	pulp (n)
	- (техническая) целлюлоза

	pump (n)
	- насос

	to pump (v)
	- выкачивать (насосом)

	purification (n)
	- очистка

	to purify (v)
	- очищать

	purity (n)
	- чистота, беспримесность

	pylori (n)
	- пилорус (суженная часть желудка в месте его перехода в двенадцатиперстную кишку)

	Qq
	

	quinone
	- хинон

	Rr
	

	rainfall (n)
	- количество осадков

	rapid (adj)
	- быстрый

	raw (adj)
	- сырой, необработанный

	raw sewage
	- необработанные сточные воды

	to recharge (v)
	- пополнять(-ся)

	to recover from (v)
	- восстановиться, оправиться (от)

	recreation (n)
	- восстановительный отдых, досуг, оздоровление

	to reduce (v)
	- уменьшать, снижать, сокращать

	reduction (n)
	- сокращение

	reed (n)
	- тростник, тростниковые заросли

	to refer (v)
	- иметь отношение, относиться

	refining industry
	- перерабатывающая (обогащающая) промышленность

	refuse (n)
	- отбросы; отходы, остатки

	to regrow (v)
	- давать поросль, прорастать

	to remodel (v)
	- реконструировать, модернизировать, переделывать

	removal (n)
	- удаление

	to repel (v)
	- отталкивать, отражать

	representative (n)
	- представитель

	requirement (n)
	- требование

	re-routed
	- проложенный заново

	reservoir (n)
	- бассейн, водохранилище

	residence (n)
	- жилище

	residual (adj)
	- остаточный

	residue (n)
	- осадок

	to resist (v)
	- противостоять, оказывать сопротивление

	resistance (n)
	- сопротивление; устойчивость к ч-л

	resistance fighters
	- отряды сопротивления

	respraying (n)
	- повторное опрыскивание

	to restore (v)
	- возвращать

	to restrict (v)
	- ограничивать

	retention (n)
	- удержание

	reuse (n)
	- повторное использование

	reveal (v)
	- открывать, обнаруживать

	reverse (adj)
	- обратный

	regorous (adj)
	- строгий

	river’s mouth
	- устье реки

	rivulet (n)
	- ручей

	rod (n)
	- палочка

	to rotate (v)
	- вращать(-ся)

	rubber residue
	- остатки резины

	to run aground (v)
	- сесть на мель

	running water
	- водопровод

	runoff (n)
	- сток (часть атмосферных осадков, стекающих в виде поверхностных водостоков)

	to rupture (v)
	- разрушать

	rust (n)
	- ржавчина

	Ss
	

	salinity (n)
	- минерализация, солесодержание

	sanitary (adj)
	- санитарный, гигиенический

	sanitary sewers (n)
	- система канализации для бытовых сточных вод

	sanitation (n)
	- оздоровление (улучшение санитарных условий); ассенизация; очищение

	satisfactory (adj)
	- удовлетворительный

	to saturate (v)
	- насыщать

	sauerkraut (n)
	- квашеная капуста

	scarce (adj)
	- скудный

	scatter (v)
	- рассеивать

	to screen (n)
	- фильтр (сетчатый)

	sea otter
	- морская выдра

	to seal (v)
	- закупоривать

	seawater ingress
	- попадение (проникновение) морской воды

	secondary treatment
	- вторичная обработка (очистка)

	sediment (n)
	- осадок, ил, наносы, муть

	sedimentation (n)
	- осаждение, отложение осадка

	seepage (n)
	- просачивание, утечка

	to segregate (v)
	- отделять, обособлять

	selective (adj)
	- избирательный, выборочный

	self-propelled sprayer
	- самоходное обрызгивающее устройство

	sensitive (adj)
	- чувствительный

	septic tank
	- отстойник

	to settle out (v)
	- оседать, выпадать в осадок

	sewage (n)
	- нечистоты, сточные воды

	sewage disposal system
	- система удаления сточных вод

	sewage effluent
	- канализационные стоки

	sewage treatment plant
	- канализационное очистное сооружение

	sewer (n)
	- коллектор, канализационная труба

	sewer grate
	- водоприёмная решётка

	sewerage (n)
	- канализация, канализационная система

	shallow (adj)
	- поверхностный, мелкий

	sheen (n)
	- блеск

	sheet erosion
	- поверхностная эрозия

	shelf (pl shelves)
	- выступ; уступ

	shellfish (n)
	- моллюски, ракообразные

	shingle (n)
	- галька

	shipping traffic
	- пароходное сообщение

	shovel (n)
	- лопата

	sidewalk (n)
	- тротуар, пешеходная дорожка

	significant (adj)
	- значительный, существенный

	silt (n)
	- ил, осадок, шлам, наносы

	siltation (n)
	- заиливание

	to size (v)
	- сортировать по величине; определять размер, величину

	skimmer (n)
	- устройство для собирания пролитой нефти с поверхности воды

	sleeve (n)
	- муфта, втулка

	slime (n)
	- слизь, липкая грязь

	sludge (n)
	- отстой, ил, осадок

	to soak (v)
	- впитывать(-ся)

	socket (n)
	- патрубок, гнездо

	soil (n)
	- почва

	soil conservation
	- охрана почв

	soil fertility
	- плодородие почвы

	solid (n)
	- твёрдое тело

	solid waste
	- твёрдые отходы

	to solidify (v)
	- делать твёрдым, затвердевать

	soluble (adj)
	- растворимый

	solution (n)
	- раствор

	solvent (n)
	- растворитель

	sophisticated (adj)
	- изощрённый

	source (n)
	- источник

	space back-flow
	- противоток, обратное течение

	spatial associations
	- территориальные объединения

	to spawn (v)
	- нереститься

	splash erosion
	- дождевая (капельная) эрозия

	sponge (n)
	- губка

	to spread (v)
	- распространяться

	spring (n)
	- источник

	stable (adj)
	- устойчивый

	to stain (v)
	- пачкать, окрашивать

	steam (n)
	- пар

	stepping stone
	- камень для перехода (через ручей)

	storm drains
	- ливневая канализация

	storm sewage
	- ливневые стоки

	to strain (v)
	- фильтровать(-ся), просачиваться

	stratum (pl. strata)
	- пласт, слой

	stream bed erosion
	- эрозия речного русла

	street-flushing operations
	- поливка улиц

	to strengthen (v)
	- укреплять

	stringent (adj)
	- точный

	subirrigation
	- подпочвенное орошение, орошение грунтовыми водами

	subsequent (adj)
	- последующий

	subsequently (adv)
	- впоследствии

	subset (n)
	- подкласс, подсистема

	substrate (n)
	- почвенный слой

	suction piping testing
	- проверка нагнетательных патрубков

	sufficient (adj)
	- достаточный

	sullage
	- бытовые сточные воды

	surface pool
	- поверхностный водоём

	surplus (n)
	- избыток

	to surround (v)
	- окружать

	surveillance tool
	- контрольный прибор

	susceptibility (n)
	- восприимчивость, предрасположенность

	susceptible (adj)
	- подверженный, восприимчивый

	to suspend (v)
	- подвешивать

	suspended (adj)
	- взвешенный (о частицах в жидкости), находящийся в состоянии суспензии

	suspicion (n)
	- подозрение

	sustainable
	- устойчивый

	swamp (n)
	- болото

	swath (n)
	- борозда, полоса

	switching value
	- переключающий клапан

	symbiotic association
	- симбиотический союз

	systematics (n)
	- классификация

	systemic herbicide
	- внутрирастительный гербицид

	Tt
	

	to take up (v)
	- поглощать, адсорбировать

	tank (n)
	- бак, резервуар, цистерна

	tar ball
	- смолистый шарик

	Teenage Mutant Ninja Turtles
	- черепашки-ниндзя

	to terminate (v)
	- заканчивать

	tetanus (n)
	- столбняк

	the Earth’s crust
	- земная кора

	the Pepsian Gulf
	- Персидский залив

	thermal pollution
	- тепловое загрязнение

	threat (n)
	- угроза

	through the medium
	- при помощи, посредством

	to tolerate (v)
	- допускать; выносить, терпеть; выдерживать

	towed (adj)
	- буксирный (тянущийся на бечеве)

	trade (n)
	- торговля

	to train (v)
	- тренировать(-ся)

	to translate (v)
	- превращаться, переходить в

	to translocate (v)
	- перемещать

	trap (n)
	- заграждающий фильтр

	to trap (v)
	- ловить, защемлять

	treat (infections)
	- лечить

	to treat (v)
	- обрабатывать, подвергать действию

	treat regrowth
	- стимулировать прорастание

	treatment (n)
	- обработка

	treatment plant
	- водоочистное сооружение (станция)

	tremendous (adj)
	- огромный, потрясающий

	trench (n)
	- ров, канава; борозда; котлован

	trickle irrigation
	- струйчатое орошение

	to trigger (v)
	- провоцировать

	trough (n)
	- жёлоб для стока воды

	trout (n)
	- форель

	tuber (n)
	- клубень

	tumor (n)
	- опухоль

	turbidity (n)
	- мутность, помутнение

	turbine (n)
	- турбина

	Uu
	

	ubiquitous (adj)
	- повсеместно распространённый

	ulcer (n)
	- язва

	ultimately (adv)
	- в конце концов

	to undergo (v) (underwent, undergone)
	- подвергать(-ся)

	underground drains
	- подземные канализационные трубы

	underneath (adj)
	- внизу

	undersoil (n)
	- подпочва

	unharmed (adj)
	- целый, невредимый

	unicellular (adj)
	- одноклеточный

	unlined ditches
	- необлицованные канавы

	to unload (v)
	- разгружать, выгружать

	unsightly (adj)
	- неприглядный, вызывающий отвращение (своим видом)

	upgrade (n)
	- модернизация

	upstream pipe
	- труба, расположенная выше по течению

	urgent (adj)
	- срочный, настоятельный

	to utilize (v)
	- использовать

	Vv
	

	vacuum sewer systems
	- вакуумный канализационный коллектор

	vacuum truck
	- автоцистерна с вакуумным насосом

	van-mounted water jet unit
	- водомет, закреплённый на грузовом прицепе

	vapor pocket
	- паровоздушный мешок

	vapour (n)
	- пар

	variables (n)
	- параметры, признаки

	to vary (v)
	- изменять(-ся)

	vegetation (n)
	- растительность

	vent (n)
	- отверстие

	vessel (n)
	- судно, корабль

	via (prep)
	- через

	viable (adj)
	- жизнеспособный, осуществимый

	volatile (adj)
	- летучий

	volume (n)
	- объём

	Ww
	

	waste (n)
	- отходы

	waste disposal system
	- система отведения сточных вод

	waste oil
	- отработанное (смазочное) масло

	waste products
	- отход

	wastewater (n)
	- сточные воды; сбросы; отработанная вода

	wastewater facility
	- оборудование по обслуживанию сточных вод

	wastewater storage
	- аккумуляция сточных вод

	water body
	- водоём, водный массив

	water columm
	- водная толща

	water consumption
	- расход воды, потребление воды

	water distribution
	- подача воды

	water distribution system
	- водопроводная система

	water extraction
	- забор воды, обезвоживание

	water hole
	- колодец

	water mains (n)
	- водопроводная сеть, водопровод

	water management system
	- система водоснабжения

	water pipe (n)
	- водопроводная труба

	water purification facilities
	- водоочистные сооружения

	water service
	- водоснабжение

	water supply
	- водоснабжение

	water table
	- уровень грунтовых вод

	water table aquifers
	- водоносные слои грунтовых вод

	water treatment
	- обработка воды

	water-demanding (adj) (plant)
	- влаголюбивое (растение)

	watershed (n)
	- водораздел; площадь водосбора

	waterway (n)
	- фарватер, водный путь; русло реки

	weed (n)
	- сорняк (сорное растение)

	weir (n)
	- плотина, водослив

	well (n)
	- колодец

	wetlands (n)
	- заболоченные земли; приливно-отливная зона побережья

	wide-spread (adj)
	- широко распространённый

	wilt (n)
	- увядание

	to withdraw for (v)
	- извлекать, забирать, откачивать (воду)


APPENDIX 2

Definition Reference
Abrasive Any material that erodes another material by rubbing.
ABS (Acrylonitrile Butadiene Styrene) A plastic material used for drainage.
Adapter A fitting that joins pipes of different materials of different sizes.
Aerator A device that adds air to water; it fills flowing water with bubbles to avoid splashing.
Air chamber A device designed to absorb the shock of a fast-closing valve or faucet.
Air gap The unobstructed vertical distance through the air between the lowest outlet from any pipe or faucet supplying water to a tank, plumbing fixture, or other device and the flood level rim of the receptacle.

Anaerobic bacteria   Bacteria that exist in the absence of free oxygen (air).
Anchor   A special fastener used to attach pipes, fixtures, and other parts to the building structure. 
Angle valve   A globe valve in which the inlet and outlet openings are at 90° angles to each other. 
Apprentice  plumber   A person  who  is  learning the plumbing trade by practical experience.
Area drain A drain installed to receive surface or rain water from an open area.
Asbestos joint runner A runner made of an asbestos rope and a clamp that holds molten lead in the bell of a cast pipe until it has cooled.
Back fill   Material used to fill an excavated trench.
Back-flow The flow of water in pipes in a reverse direction from that normally intended.
Back-flow connection Any connection or arrangement by which back-flow may occur.
Back-flow preventer A device that prevents back-flow into the potable water supply system.
Backing Wood or other supports placed in the building walls to which plumbing fixtures and other equipment can be attached.
Back vent A branch vent connected to the main vent stack and extending to a location near a fixture trap.
Backwater valve A type of check valve installed to prevent the back-flow of sewage from flooding the basement or lower levels of a building or dwelling.
Ballcock A valve or faucet controlled by a change in the water level; it is primarily associated with toilet tank operation.
Ball valves A valve in which the flow of fluid is controlled by a rotating drilled ball that fits tightly against a resilient (flexible) seat in the valve body.
Basket strainer A kitchen sink drain fitting, also called a duo-strainer.
Battery of fixtures   Any group of two or more similar adjacent fixtures.
Bearing partition   An interior wall of a building that carries the load of the structure above in addition to its own weight. 
Bell or hub   The enlarged end of some types of cast-iron pipe that fits over the next pipe section. 

Benchmark   A fixed location of known elevation. 
Bend   A change of direction in piping. 
Bib   Another name for faucet. 
Bidet   A bowl equipment with cold and hot running water used for bathing the external genitals and posterior parts of the body. 

Blowoff   The controlled discharge of excess pressure and temperature. 

Blueprint   Drawings with accurate measurements that are used to install piping and building materials. 
BOCA   Building Officials Conference of America. 
Bonnet   The upper portion of the gate valve body. 
racket hanger   A hanger supporting a wall-hung sink or fixture.
Branch   An addition to the main pipe in a piping system. 
Branch  vent   A vent that  connects  a branch  of the drainage piping to the main vent stack. 
Braze   A means of joining metal with an alloy having a melting point higher than common solder but lower than the metal being brazed. 
Building drain   That part of the lowest piping of the drainage system that receives the discharge from soil, waste, and other draining pipes inside the walls of the building and conveys it to the building sewer. 
Building drainage system   The complete system of pipes
installed for the purpose of carrying waste water and
sewage to septic or sanitary sewer systems.
Building drain branch A soil or waste pipe that extends horizontally from the building drain and receives only the discharge from fixtures on the same floor as the branch.
Building main Water supply piping that begins at the property line and ends in the building itself.
Building sanitary drain A building drain that conveys sewage only.
Building sewer That part of the drainage system that extends from the end of the building drain and conveys its discharge to the public sewer system.
Building storm drain A building drain that conveys storm water only.
Building storm sewer A building sewer that conveys storm water but not sewage.
Building trap A trap placed in the building drain to prevent entry of sewer gases from the sewer main.
Burr A sharp, rough edge on a piece of pipe or tubing as a result of being cut.
Bushing   A pipe  fitting with  both  male  and  female threads; it is used to connect pipes of different sizes. 
Cap   A female pipe fitting that is closed at one end. It is used to close off the end of a piece of pipe or tubing. 
Capillary attraction   The movement of liquid upward. 
Cast-iron pipe   Any pipe made from cast iron. 
Caulk   The material used to seal joints. 
Caulking   A method of making a bell and spigot pipe joint
watertight by packing it with oakum and lead. 
Cesspool (dry well)   A deep pit that receives liquid waste and permits the excess liquid to be absorbed into the ground.
Chain wrench An adjustable tool for holding and turning large pipe up to 4 in. in diameter. A flexible chain replaces the steel jaws of two standard pipe wrenches.
Chalk line A marking tool consisting of a string coated with chalk.
Change in direction The term applied to the various turns that may be required in drainage pipes and other piping systems.
Chase (a pipe chase) A space or recess in the walls of a building where pipes are run.
Check valve A device preventing back-flow in pipes. Water can flow readily in one direction but any reversal of the flow causes the check valve to close.
Circuit vent A branch vent that functions for two or more traps.
Clean-out A fitting with a removable plug that is placed in drainage pipe to allow entry into the system in order to relieve stoppages.
Close nipples The shortest length of a given size pipe that is threaded on both ends.
Closet bend An elbow drainage fitting connecting a water closet to the drainage system.
Closet bolt A bolt used to attach a water closet securely to the closet flange.
Closet spud The connector between the base of the ball-cock assembly in a water closet tank and the water supply pipe.
Code A set of regulations that has been adopted by a governmental unit for the purpose of protecting the public health and safety. In plumbing, these codes regulate the quality of materials, the design and installation of plumbing systems, and the method used to test the systems.
Cold chisel A handtool used with a hammer to cut cast iron or concrete.
Common vent A vent at the junction of two fixture drains that serves as a single vent for both fixtures.
Compression faucet or valve A faucet or valve designed to stop the flow of water by the action of a flat disk (washer) closing against a seat.
Continuous vent A vertical vent that is a continuation of the drain to which it connects.
Continuous waste The waste from two or three fixtures connected to a single trap.
Copper pipe straps Straps made from copper that are used to secure copper pipe.
Corporation stop A valve installed in the building water service line at the water main; it is also called corporation cock.
Counter-flashing A flashing usually used on chimneys to prevent entry of moisture.
Coupling A pipe fitting containing female threads on both ends. Couplings are used to join two or more lengths of pipe in a straight run.
CPVC (chlorinated polyvinyl chloride) A type of plastic used to make pipe that will carry hot water, air, or chemicals.
Crawl space The space between the floor framing and the ground in a building that has no basement.
Cross A pipe fitting with four female openings at right angles to one another.
Cross connection   Any link between contaminated water and potable water in the supply system. 
Crossover   The connection of two piping runs in the same piping system or the connection of two different piping systems that contain potable water. 
Crown of a trap   The point in a trap where the direction of flow changes from upward to downward.
Crown weir The point in the curve of the trap directly below the crown.
Curb box A cylindrical casting placed in the ground over the corporation stop. It extends to ground level and permits a special key to be inserted to turn off the corporation cock.
Curb cock or curb stop A valve placed on the water service, usually near the curb line.
Dead end A branch of a drainage piping system that ends in a closed fitting.

Deep seal trap   A trap located in the building drain to resist back-pressure of sewer gas.
Developed length The length of pipe and fittings measured along the center line.
Die A tool used to cut external threads by hand or machine.
Die stock A tool used to turn dies when cutting external threads.
Dip of a trap The lowest portion of the inside top surface of the trap.
Dope   A pipe joint compound.
Double hub A cast-iron sewer pipe having a bell on both ends.
Downspout A vertical pipe made from sheet metal, copper or plastic that carries water from the gutters to the ground or to a storm drain.
Drain Any pipe that carries wastewater or waterborne wastes.
Drain, building Horizontal piping that connects the building drainage piping to the sanitary sewer or private sewage system.
Drainage fitting A pipe fitting designed for use with drainage piping.
Drainage fixture unit (dfu) A measure of the probable discharge into the drainage system by various types of plumbing fixtures on the basis of one dfu being equal to 7.5 gpm discharge. The drainage fixture-unit valve for a particular fixture depends on its volume rate of drainage discharge.
Drainage piping All or any portion of the drainage piping system.
Drainage system The piping within public or private premises that conveys sewage or other liquid waste to a legal point of connection to a public sewer system or private disposal system.

Drains, storm Piping systems that carry water and rainwater from a building to the storm sewer.
Drinking fountain A fixture that delivers a stream or jet of drinking water through a nozzle.
Drum trap A trap whose main body is a cylinder with its axis vertical. This cylinder is larger in diameter than the inlet or outlet pipe.
Dry vent   Any vent that does not carry waste water.
Dry well A well fitted with aggregate, designed to permit water to seep into the ground; used to receive rain water.
Ductility The property of a material that allows it to be formed into thin sections without breaking.
Easement The right to use land owned by another for some specific purpose (for example, the right of a public utility or municipality to install service through a person's property).
Eccentric fitting A pipe fitting in which the centerline of the openings is offset.
Effluent   The outflow from sewage treatment equipment.
Eighth bend A pipe fitting that causes the run of pipe to make a 45° turn.
Elbow A pipe fitting having two openings, which causes a run of pipe to change directions 90°.
Erosion The gradual wearing away of material as a result of abrasive action.
Evaporation   Loss of water to the atmosphere. 
Excavation lines    Lines laid out on the job site to indicate
where digging for foundation and piping is to be done. 
Existing work   That part of the plumbing system that is
in place when an addition or alteration is begun. 
Expansion joint   A joint that permits pipe to move as a result of expansion. 
Extra heavy   A term used to designate the heaviest and
strongest grades of cast-iron and steel pipe. 
Fall   The amount of slope given to horizontal runs of pipe.

Faucet   A valve the purpose of which is to permit a controlled amount of water from the water pipe.
Female thread   Any internal thread.
Ferrule   A cast-iron fitting installed in the bell of a cast-iron pipe.
Field tile    Short lengths of clay pipe that are installed as subsurface drains.
Fill    Sand, gravel, or other loose earth.
Finishing   The third major stage of the plumbing process.
Fittings The parts of the piping system that serve to join lengths of pipe.
Fixture A device such as a sink, lavatory, bathtub, water closet, or shower stall.
Fixture branch The water supply piping that connects a fixture to the water supply piping.
Fixture drain Drainage piping, including a trap that connects a fixture and a branch waste pipe.
Fixtures, battery Any two or more similar fixtures served by the same horizontal run of drainage piping.
Fixtures, combination A fixture, such as a kitchen sink/laundry basin that is specifically designed to perform two or more functions.
Fixture supply pipe The water supply pipe that connects the fixture to the stub-out.
Fixture unit A means of rating the amount of discharge from a given fixture so that the drainage piping is large enough to carry the required amount of waste. (Also: a flow of 1 cfm.)
Fixture vent   A part of the piping system that connects with the drainage piping near the point where the fixture trap is installed and extends to a point above the roof of the structure.
Flange   A rim of collar attached to one end of a pipe to give support or a finished appearance.
Flange nut A device that connects flared copper pipe to a threaded flare fitting.
Flashing Materials such as copper or stainless steel that are installed as joints between roofs and walls and roofs and chimneys to prevent water from entering the structure.
Float arm A thin rod threaded at each end that connects the float ball to the inlet valve of the ballcock assembly in a toilet tank.
Float ball A metal or plastic ball used to control the inlet valve in water closet tanks.
Flooded A condition that occurs when liquid rises to the flood level of a fixture.
Flood level The point in a fixture above which water overflows.
Floor drain   A fitting located in the floor to carry waste water into the drainage piping. Floor flange   A fitting attached at floor level to the end of a closet bend so that the water closet can be bolted to the drainage piping.
Flow pressure The pressure in the water supply pipe near the faucet or water outlet while the faucet or water outlet is wide open and flowing.
Flow rate The volume of water used by a plumbing fixture in a given amount of time. Usually expressed in gallons per minute (gpm).
Flush   To clean by drenching with a large amount of water. 
Flush ball   In a water closet tank assembly, the rubber ball-shaped object that controls the flow of water into the bowl.
Flush bushing   A pipe fitting used to reduce the diameter of a female-threaded pipe fitting. 

Flushometer   A valve  that  permits  a  preestablished amount of water to enter a fixture such as a water closet or urinal.
Flush tank A receptacle designed to discharge, either manually or automatically, a predetermined quantity of water to fixtures for flushing purposes.
Flush valve A device for flushing water closets and similar fixtures.
Flush valve seat The opening between the tank and bowl in a water closet against which the flush ball is fitted.
Flux A chemical substance that prevents oxides from forming on the surface of metals as they are heated for soldering, brazing, and welding.
Footing The part of the foundation of a building that rests directly on the ground. The footing distributes the weight of the building over a sufficiently large amount of ground so that the building will not settle excessively.
Force cup A rubber cup attached to a wooden handle; it is used for unclogging water closets and drains. It is also called a plunger or "plumber's friend."
Foundation That part of a building which is below the first framed floor and includes the foundation wall and footing.
Foundation drain Piping around the base of the foundation to collect ground water and convey it into a sump.
Freezeless water faucet A water faucet designed to be installed through an exterior wall to prevent freezing.
Front main clean-out A plugged fitting located near the front wall of a building where the building drain leaves the building. The front main clean-out may be either inside or directly outside the building foundation wall.
Frostline The depth of frost penetration in the soil. This depth varies in different parts of the country, depending on the normal temperature range.
Frost-proof closet A closet that has no water in the bowl and has the trap and flush valve installed below ground level, usually below the frost line.
Full bath A bathroom containing a water closet, a lavatory, and a bathtub.
Galvanized iron Iron that has been coated with zinc to prevent rust.
Garbage disposal An electric grinding device used with water to grind food wastes- into pulp and discharge the pulp into the drainage system.
Gasket Any semihard material placed between two surfaces to make a watertight seal when the surfaces are drawn together by bolts or other fasteners.
Gate valve A valve that uses a disc moving at a right angle to the flow of water to regulate the rate of flow. When a gate valve is fully opened, there is no obstruction to the flow of water.
Globe valve A spherically shaped valve body that controls the flow of water with a compression disc. The disc, opened and closed by means of a stem, mates with a ground seat to stop water flow.
Grade or pitch The fall (slope) of a line of pipe in reference to a horizontal plane. As applied to plumbing drainage, pitch is usually expressed as the fall in a fraction of an inch per foot length of pipe (for example: 1/4 in./ft).
Grease interceptor A receptacle designed to separate and retain grease and fatty substances from wastes normally discharged from kitchens.
Ground water   Water in the subsoil.
Hacksaw   A metal-cutting saw with a replaceable blade.
Half bath A bathroom containing a water closet and a lavatory.
Handle puller A tool for removing handles from faucets and valves.
Hanger   A support for pipe.
Header A water supply pipe to which two or more branch pipes are connected to service fixtures.
Headroom Space between the floor and the lowest pipe, duct, or part of the framing.
Horizontal branch Any horizontal pipe in the waste piping system that extends from a stack to the fixture trap.

Horizontal pipe Any pipe that is installed so that it makes an angle of less than 45° from level.
Hose bib A water faucet made with a threaded outlet for the attachment of a hose.
House drain The horizontal part of the drainage piping that connects the piping system within the structure to the sanitary sewer or private sewage treatment equipment.
Hub   The enlarged end of a hub-and-spigot cast-iron pipe.
Hydrant Water supply outlet with a valve located below ground.
Increaser A fitting installed in a vent stack before the stack goes through the roof. It enlarges the stack or vent pipe.
Indirect waste pipe A waste pipe that does not connect directly with the drainage system but discharges into it through a properly trapped fixture or receptacle.
Individual vent A pipe installed to vent a fixture trap that connects with the vent system above the fixture it serves.
Industrial waste A liquid waste resulting from the processes employed in industrial establishments.
Interceptor A receptacle designed and constructed to intercept, separate, and prevent the passage of detrimental floating or heavy solids.
Invert The lowest portion of the inside of any horizontal pipe.
Joint runner A tool composed of asbestos rope and a clamp used in leading joints in horizontal runs of bell-and-spigot cast-iron pipe.
Journeyman plumber A person who has acquired the requisite skill and knowledge necessary for the proper installation of plumbing. The requirements for this title are four years of training and experience under the supervision of a licensed master plumber, or the equivalent thereof in education, training, and experience.

K grade copper tube Copper tubing suitable for installation underground.
Laundry tray A fixed tub, installed in a laundry room of a house that is supplied with cold and hot water and a dram connection and is used for washing clothes and other household items.
Lavatory   A fixture designed for washing hands and face.
Lay out The act of measuring and marking the location of something.
Layout The arrangement of a house, room, or part of a job.
Leach bed A system of underground piping that permits absorption of liquid waste into the earth; also called disposal field or leach field.
Leader A pipe from а roof drain to a storm drain of a building.
Level A tool used to determine if something is horizontal or vertical.
L grade copper tube    A type of copper tube that may be used to supply potable water. 

Line level   A small, lightweight level designed to be hung from a string line to determine if the line is horizontal. 
Liquid waste    The liquid discharge from a plumbing fixture.
Long quarter bend A 90° fitting with one section longer than the other.
Long-sweep fitting Any drainage fitting that has a long radius curve at the bends.
Loop vent A branch vent similar to a circuit vent except that it connects with the stack vent instead of the vent stack.
Lot line The line(s) forming the legal boundary of a piece of property.
Main The principal pipе artery to which branches may be connected.

Main sewer   The large sewer to which the building drains of several houses are connected.
Main vent   The principal artery of the venting system to which vent branches may be connected.
Main water line    The large water supply pipe to which branches are connected.
Male thread    Threads on the outside of a pipe, fitting, or valve.
Malleable iron    Cast iron that has been heat treated to reduce its brittleness.
Mallet   A soft-face hammer (rawhide or plastic) used to drive parts without damaging them.
Manhole An opening in the sanitary or storm sewer system to permit access.
Masonry bit A bit designed to drill holes in mortar, tile, and concrete.
Master plumber A person who has had at least two years of experience as a journeyman plumber and is licensed as a master plumber and is engaged in the business of plumbing.
Meter stop A valve used on a water main between the street and a water meter.
Miter box A hardwood or metal saw guide. The sides are slotted to guide a hand saw for 45° and 90° cuts.
Mixing faucet Separate faucets having a common spout permitting control of the water temperature.
Moisture barrier A material such as polyethylene that retards the passage of vapor or moisture into walls or through concrete floors.
Mop basin   A floor set service sink; also called a mop receptor. 
Negative pressure   A pressure within a pipe that is less than atmospheric pressure.
Neoprene A synthetic rubber with superior resistance to oils; often used as gasket and washer material.
Nipples Short lengths of pipe (usually less than 12 in.) with male threads on both ends that are used to joint fittings.
No-hub pipe Soil pipe that has smooth ends but doesn't have a spigot or hub.
Nominal size The approximate dimension(s) of standard material.
Nonbearing wall   A wall within a structure that supports
no load other than its own weight. 
Nonrising stem valve   A gate valve in which the stem
does not rise when the valve is opened. 
Nozzle   A fitting attached to the outlet of a pipe or hose that varies the volume of water and causes the shape of the stream of water to be changed to a spray of varying diameter.
Oakum   Loosely woven hemp rope that has been treated with oil or waterproofing agent; it is used to caulk joints in a bell-and-spigot pipe and fitting. 
Offset   A combination of elbows or bends that permits a section of a pipe to be out of line but in a line parallel with its original alignment.
O-ring   A rubber seal used around stems of some valves to prevent water from leaking past.

Outside wall    Any wall of a structure exposed to the weather on one side.
Overflow tube A vertical tube in a water closet tank that prevents overfilling of the tank.
Oxidized sewage Sewage that has been exposed to oxygen to make the organic substances stable.
Packing A loosely packed waterproof material installed in the packing box of valves to prevent leaking around the stem.
Packing nut   A special nut holding the stem in a faucet or valve while compressing the packing. 

Partition or partition wall   An interior wall that divides spaces within a building.

Petcock   A small ground key type valve used with soft
copper tubing. 
Pilot light   A relatively small flame that burns constantly.
Its purpose is to ignite the main supply of gas. 
Pipe    A cylindrical conduit or conductor, the wall thickness of which is sufficient to receive a standard pipe thread. 
Pipe die   A tool for cutting external pipe threads. 
Pipe joint compound   Material used for sealing threaded pipe joints. 
Pipe, soil   A pipe for conveying waste that contains fecalmatter (human waste). 
Pipe strap    A metal strap used to support or hold pipe in place. 
Pipe, vertical   Any pipe or part thereof that is installed in a vertical position. 
Pipe, waste    A pipe that conveys only liquid and other waste, not fecal matter. Pipe, water distribution   Pipes that carry water from the service pipe to fixtures in the building. 
Pipe, water riser   A water supply pipe that rises vertically from a horizontal pipe. Pipe wrench   A wrench with adjustable, slightly curved, toothed jaws designed to grip pipe firmly as pressure is applied to the handle. 
Pipes, water service   That portion of the water piping that extends from the main to the meter.
Piping   A generic term used to refer to all the pipes in a building. 
Pitch   The degree of slope or grade given a horizontal run of pipe. 
Plug   A pipe fitting with external threads and a head that is used for closing the opening in another fitting. 
Plumb    Exactly perpendicular (vertical); at a right angle to the horizontal. 
Plumb bob   A tool consisting of a weight suspended by a string. When allowed to hang freely, the string line assumes a position that is exactly vertical.
Plumber A person trained and experienced in the skill of plumbing.
Plumber's friend A plunger, or force cup; a tool consisting of a rubber cup and handle used underwater to force a blockage through sewer lines.
Plumber's furnace A heating source used to melt lead, heat soldering irons, or solder.
Plumbing The art of installing in buildings the pipes, fixtures, and other apparatus for bringing in the water sup​ply and removing waste water and water-carried waste.
Plumbing appliance A special class of plumbing fixture intended to perform a special function.
Plumbing fixture A receptacle for wastes that are ultimately discharged into the sanitary drain system.
Plumbing inspector A person authorized to inspect plumbing and drainage for compliance with the code for the municipality.
Plumbing system The plumbing system of a building— including the water supply distributing pipes; the fixtures and fixture traps; the soil, waste, and vent pipes; the building drain and building sewer; and the storm water drainage—with its devices, appurtenances, and connections within the outside the building within the property line.
Polyethylene A plastic used to make pipe and fittings for underground water systems.
Pool A permanently installed water receptacle used for swimming, diving, or bathing, designed to accommodate more than one person at a time.
Pop-off valve A safety valve that opens automatically when pressure and temperature exceed a predetermined limit.
Porcelain A white ceramic material used for bathroom fixtures; it is also called vitreous enamel.
Port control faucet A single-handle, noncompression faucet that contains within the faucet body a port for both cold and hot water and some method of opening and closing these ports.
Positive pressure A pressure within the sanitary drainage or vent piping system that is greater than atmospheric pressure.
Potable water Water from a public water supply approved by a state department of health or a private water supply that has been accepted by an administrative authority as satisfactory for human consumption.
Potable water supply system The water service pipe, the water distributing pipes, and the necessary connecting pipes, fittings, control valves, and all appurtenances within the building or outside the building that are within the property lines.
Precipitation The total measurable amount of water received in the form of snow, rain, hail, and sleet. It is usually expressed in inches per day, month, or year.
Pressure head The amount of force or pressure created by a depth of 1 ft of water.
Pressure regulator A valve that reduces water pressure in the supply piping.
Private sewer A sewer system privately owned and not directly under the jurisdiction of a municipality or a public utility.
Propane Hydrocarbon derived from crude petroleum and natural gas and used as a fuel for plumber's furnaces or torches.
P-trap   A trap commonly used on plumbing fixtures.
Public potable water supply A water supply approved by a state department of health.
Pubic sewer A sewer system approved by a state department of health and located in a street, alley, or other premises under the jurisdiction of a municipality or a public utility.
Punch list A list, made by the builder or owner near the end of construction, indicating what must be done before a house is completely finished and ready for occupancy.
Putty A soft, prepared mixture used to seal sink rims, water closet bases, and other places where a sealant is needed.
PVC (polyvinyl chloride) A type of plastic used to make plumbing pipe and fittings for water distribution, irrigation, and natural gas distribution.
Quarter bend A drainage pipe fitting that makes a 90° angle.
Rainwater leader A pipe inside the building that conveys storm water from the roof to a storm drain; also called a conductor or downspout.
Reamer   A tool used in reaming.
Reaming Removing the burr from the inside of a pipe that has been cut.
Recovery rate Speed at which a water heater will heat cold water to the desired temperature.
Reducer A pipe fitting having one opening smaller than the other. Reducers are used to change from a relatively large diameter pipe to a smaller one.
Refill tube A copper or rubber tube extending from the ballcock to the overflow tube in the water closet assembly.
Reinforcement wire Heavy woven wire placed in concrete to give added strength.
Reinforcing rod Embossed steel rods placed in concrete slabs, beams, or columns to increase their strength.
Relief valve A safety device that automatically provides protection against excessive temperatures, excessive pressures, or both.
Relief vent A branch from a vent stack, connected to a horizontal branch between the first fixture drain and a soil or waste stack.
Return offset An offset that permits a pipe to be returned to its original alignment.
Rigid copper tubing Hard copper used when installing water lines.
Rim   The unobstructed open edge of the receptacle section of a plumbing fixture. 
Riser    The water supply pipe that extends vertically for the height of one full story or more and from which water is supplied to fixture branches.
Rising stem A type of valve stem that moves up and down as the valve is opened and closed.
Roof drain A drain installed in a flat or nearly flat roof to receive water and conduct it into a leader, downspout, or conductor.
Roof jacket or flange A jacket or flange installed on the roof terminals of vent stacks and stack vents to seal the opening and prevent rainwater from entering into the building around the vent pipe.
Rotating ball faucet A single-handed faucet that controls water flow and temperature with a channeled rotating plastic ball. Holes in the ball are aligned with orifices for hot and cold water.
Rough-in Earliest stage of plumbing installation, sometimes divided into two stages: first rough brings water and sewer lines inside the building foundation; second rough is the installation of all piping that will be enclosed in the walls of the finished building.
Rough-in measurements Measurements that indicate where the water supply and waste piping must terminate in order to serve the fixtures that will be installed later.
Run One or more lengths of pipe that continue in a straight line.
Running trap A stretch of pipe in which the inlet and outlet are at the same height and the waterway between them is lower than the bottom of either.
Saddle fitting A fitting used to install a branch from an existing run of pipe.
Safety valve A combination temperature and pressure relief valve generally installed in a hot-water tank to prevent an explosion caused by overheating or excessive pressure inside the tank.
Sand trap or interception A device designed to allow sand and other heavy particles to settle out before water enters the water supply piping.
Sanitary drainage pipe Pipes installed to remove waste water and waterborne wastes.
Sanitary sewage Water and waterborne waste containing human excrement as well as other liquid household wastes.
Sanitary T-branch A drainage fitting having three openings and formed in the shape of a T.
Sanitary Y-branch   A drainage fitting shaped like a Y.
Scaffold Any platform erected temporarily to support workers and materials while work is being done.
Scale drawing A drawing of any object that has been carefully reduced to a fraction of the real size so that all parts are in the correct proportion.
Scuttle   A small opening in a ceiling that provides access to an attic or roof. 
Seal of a trap   The depth of water held in a trap under normal operating conditions.
 Secondary branch   Any branch off the primary branch of a building drain.
Self-syphonage The loss of the seal of a trap as a result of removing the water from the trap. It is caused by the discharge of the fixture to which the trap is connected.
Septic tank A watertight tank in a private waste disposal system that receives household sewage. Within the septic tank, solid matter is separated from the water before the water is discharged.
Service L (Street L) A 45° or 90° elbow with external threads on one end and internal threads on the other.
Service pipe The water supply pipe from the main in the street or other source of supply to the building.
Service sink A sink with a deep basin to accommodate a scrub pail. It is used for the filling and emptying of scrub pails, the rinsing of mops, and the disposal of cleaning water; it is also called a slop sink.
Sewage All water and waterborne waste discharged through the fixture.
Sewerage   A piping system designed to convey sewage. 
Sewer, building (house sewer)    Horizontal sewage piping that extends from the building to the sewer main.

Sewer, building storm The piping from the building storm drain to the public storm sewer.
Sewer, private A sewer owned and maintained privately. It may contain sewage from building(s) to a public sewer or to a privately owned sewage disposal system.
Sewer, storm A sewer used to carry rainwater, surface water, or similar water wastes that do not include sanitary sewage.
Sewer gas The mixture of vapors, odors, and gases found in sewers.
Shut-off valve A valve installed in a waterline whenever a cut-off is required.
Side outlet An opening at the side of a fitting; a T or Y fitting having one side opening.
Side vent A vent connected to a drain at an angle of 45° or less.
Sillcock A faucet used on the outside of a building to which a garden hose can be attached.
Single lever faucet Any of several types of washerless faucets using a single control and springs, balls, or cartridges to control the flow and temperature of the water.
Siphonage A partial vacuum crated by the flow of liquids in pipes.
Size of pipe The nominal dimension by which the pipe is designated; approximately equal to the inside diameter of the pipe.
Slab A large, flat, concrete section such as a basement floor, driveway, or patio.
Slip coupling A pipe coupling that has no stop to prevent it from slipping over a pipe.
Slip joint A connection in which one pipe slides inside another.
Slip nut A nut used on P traps and similar connections. A gasket is compressed around the joint by the slip nut to form a watertight seal.
Slop sink A deeper fixture than an ordinary sink, frequently installed in custodian's room.
Soil pipe A pipe that conveys the discharge of water closets, or plumbing fixtures having similar functions, with or without discharges from other plumbing fixtures.
Soil stack The main vertical stack that receives and conveys the discharge from all plumbing fixtures.
Solder A metal alloy composed of tin and lead and used to join copper pipe and fittings.
Soldering iron A tool composed of copper that is heated in a furnace and used to melt solder when joining pieces of metal.
Solder joint The means of joining copper pipe to slip on fittings using solder.
Specifications A document that describes the quality of materials and the work quality required for a given building. Specifications are the plumber's source of information about the quality of the pipe, fixtures, and so on, to be included in the plumbing system.
Spigot The plain end of a cast-iron pipe. The spigot is inserted into the bell end of the next pipe to make a watertight joint.
Splash guard A specially formed block that is placed under the outlet of a downspout to prevent erosion of the soil.
Spout The end of a faucet that serves as a passageway for water out of the piping system.
Stack A general term for the vertical main of a system of soil, waste, or vent piping.
Stack clean-out A plugged fitting located at the base of all soil or waste stacks.
Stack vent The extension of a soil or waste stack above the highest connected horizontal branch.
Star drill A tool made from steel that has a star-shaped chisel on one end and a face that is hit with a hammer on the other end. This tool is used to make holes in concrete and masonry block.
Stem The shaft of a faucet that holds the washer and to which the handle is attached.
Stock or die stock A tool used to turn a die when cutting threads.
Stop and waste valve A gate or compression type of valve that has a side opening, or port, and may be opened to allow water to drain from the piping supplied by the valve.
Stop box or curb box An adjustable cast-iron box that is brought up to grade with a removable iron cover.
Stopper A plug that controls wastewater drainage from a lavatory or bathtub, usually controlled remotely by a handle on the fixture; sometimes called a pop-up plug.
Storm drain A drain that conveys rainwater, subsurface water, or other waste that does not need to be treated in a private or public sewage treatment facility.
Storm sewer A sewer designed to convey only surface or storm water.
Storm water The excess rainfall that runs off during or after a rain.
Storm water drainage system The piping system used for conveying rainwater or other precipitation to the storm sewer or other place of disposal.
S-trap An S-shaped, water-sealed trap sometimes used in plumbing. (Most water closet traps are S-traps.)
Strap wrench A tool for gripping pipe. (The strap is made of nylon web treated with latex.)
Street L An elbow fitting with one male end and one female end; it is the same as a service L.
Street TAT with one female and one male threaded opening, plus an outlet opening with female threads.
Subfloor A rough floor consisting of boards or plywood panels applied directly over the floor joist.
Subsoil drain A drain that receives only subsurface water and conveys it to a storm drain.
Sump A tank or pit installed in the basement of a building to collect subsurface water so it can be pumped to a storm drain.
Sump pump A rotary type of pump that lifts water from the sump into a drain pipe.
Supports, hangers, anchors Devices for securing pipes to walls, ceilings, floors, or other structural members, and plumbing fixtures to floors or walls.
Survey A description of a piece of property, including the measurements and marking of land.
Swage To increase or decrease the diameter of a pipe by using a special tool that is forced into or around the pipe.
Sweat soldering A method of soldering in which the parts to be joined are first coated with a thin layer of solder and then joined while exposed to a flame.
Swing joint A joint in a threaded pipe line that permits fittings to be installed in a close space.
Tamp    To firmly compact earth during backfilling.
Tap A tool rotated by hand or machine to produce internal threads.
Tapered reamer A tool for deburring and cleaning the inside ends of pipes.
Tapped T A cast-iron T with at least one branch tapped to receive a threaded pipe or fitting.
Temperature and pressure relief valve A safety valve designed to protect against dangerous conditions by relieving high temperature and/or high pressure from a water heater.
Thermostat An automatic device consisting of a temperature-sensing unit that turns an energy source on and off; it is used in heating and cooling.
Three-quarter bath A bathtub containing a water closet, a lavatory, and a shower.
Three-quarter S-trap A trap shaped like three-fourths of the letter S.
Trap A fitting or device designed and constructed to provide, when properly vented, a liquid seal that prevents the passage of air without materially affecting the flow of liquid through it.
Trap arm   That portion of a plumbing fixture drain between the trap weir and the vent pipe connection. 
Trap seal   The vertical distance between the crown weir and the dip of a trap that determines the depth of the water seal of a trap.
Trim   The water supply and drainage fittings that are installed on the fixture to control the flow of water into the fixture and the flow of wastewater from the fixture to the sanitary drainage system. 
Trunk line  The main piping from which building drains and/or water supply piping branch off. 
Tube   A conduit or conductor of cylindrical shape, the wall thickness of which is less than that needed to receive a standard pipe thread.
Tubing   Any thin-walled pipe that can be bent easily. 
Tubing cutter   A tool used to cut tubing. 
Underground piping   Piping in contact and covered with earth. 
Union   A fitting used to join two lengths of pipe to permit disconnecting of the two without cutting them.
Unit vent   One vent pipe that serves two or more traps. 
Vacuum breaker   A device that prevents the formation of a vacuum in a water supply pipe; it is installed to prevent back-flow. 
Valve   A fitting installed by plumbers on a piping system to control the flow of fluid within that system. 
Vanity   A bathroom fixture consisting of a lavatory set into or onto the top of a cupboard or cabinet. 

Vapor barrier   A material that prevents moisture from penetrating a wall, ceiling, or floor. 
Vent   That part of the drain, waste, or vent piping that permits air to circulate and protects the seals in traps from siphonage and back-pressure.
Vent, circuit   A vent installed where two similar fixtures discharge into a horizontal waste branch.
Vent, common A vent that serves two or more fixture traps.
Venting, individual   The venting of each trap.
Vent, looped A vent that drops below the flood rim of a fixture before being connected to the main vent.
Vent, pipe The pipe installed to ventilate a building drainage system and to prevent trap siphonage and backpressure.
Vent, relief A vent installed at a point where the waste piping changes direction.
Vent stack The vertical portion of the vent piping that extends through the roof of the building.
Vent system A pipe or pipes installed to provide a flow of air to or from a drainage system or to provide a circulation of air within such a system in order to protect trap seals from siphonage and back pressure.
Vent, wet   A pipe that serves as both a vent and a drain.
Wall hung Referring to a plumbing fixture supported by the wall.
Waste A liquid discharged from a fixture; the liquid contains no fecal matter.
Waste pipe   A pipe that conveys liquid waste that does not contain fecal matter. 
Water closet   A toilet.
Water conditioner A device used to remove dissolved minerals from water.
Water cooler An electric appliance that combines a drinking fountain with a water cooling unit.
Water distributing pipe The piping that conveys water from a water service pipe to the fixture branch.
Water distributing system The piping that conveys water from a service pipe to plumbing fixtures on another outlet.
Water hammer The banging noise in pipes caused by a fast-closing valve.
Water heater An appliance for heating and supplying the hot water used within a building for purposes other than space heating.
Water main A large water supply pipe, generally located near the street, that serves a large number of buildings.
Water meter A device used to measure the amount of water in cubic feet or gallons that passes through the water service.
Water outlets A discharge opening in a water supply system of a building or premises through which water can be obtained for the several purposes for which it is used by means of a faucet, valve, or other control mechanism.
Water service pipe The pipe conveying water from a water main or other source of water supply to the water distributing system of a building.
Water softener An appliance that removes dissolved minerals (calcium and magnesium) from water by the process of ion exchange.
Water supply fixture unit (WSFU) A common measure of the probable hydraulic demand on the water supply by various types of plumbing fixtures.
Water supply system The water service pipe, water distributing system, fittings, and their accessories in or adjacent to any building, structure, or conveyance.
Wet vent   A soil or waste pipe serving as a vent.
Working drawings Drawings showing exactly how a building should be constructed.
Yarning iron A tool used to pack oakum into bell-and-spigot pipe joints before they are leaded.
Yoke vent A vent pipe installed from a soil or waste stack that connects to a vent stack at a higher elevation for the purpose of preventing pressure changes in the two stacks.
Y (or Wye) branch A section of pipe that joins the main run of pipe at an angle. The fitting that makes the joint is in the shape of the letter Y.
APPENDIX 3
                             Rules of translation some technically-minded items.
    Термины – это слова или словосочетания, которые имеют строго определенное значение в той или иной области науки и техники. Они точно выражают понятия, процессы и названия вещей, присущие какой-либо отрасли производства. Все термины делятся на простые, сложные и словосочетания. Выделяют общенаучные и общетехнические термины, отраслевые и узкоспециальные термины. Общенаучные термины – это термины, которые используются в нескольких областях науки и техники. Отраслевые термины – это термины, присущие только одной какой-либо отрасли знания. Узкоспециальные термины – это термины, имеющие значения, характерные для какой-либо специальности данной отрасли.

    При работе с лексикой английской научно-технической литературы наибольшую трудность для понимания составляют многокомпонентные термины, созданные лексическим и синтаксическим способом, т.е. представляющие собой словосочетания, образованные по определенным моделям. Термины в виде цепочки слов очень распространены. При их переводе необходимо уяснить, в каком порядке следует раскрывать              значение данного словосочетания.

     В беспредложном терминологическом словосочетании главным словом является последнее слово. Все слова, стоящие слева от него играют второстепенную роль – роль определения. Перевод беспредложных

терминологических словосочетаний надо начинать с главного слова. Пример: life test – испытание на срок службы. Рассмотрим основные типовые формы образования терминов.

    1. Терминологические словосочетания, состоящие из существительных.

    П р и м е р: water source – источник воды.

    2. Терминологические словосочетания, состоящие из прилагательных и существительных.

    П р и м е р: allowable power – допустимая мощность.

    3. Терминологические словосочетания, состоящие из причастий и существительных.

    П р и м е р: gushing spring – фонтанирующий источник.

    4. Терминологические словосочетания, состоящие из трех компонентов: наречие + причастие (или прилагательное) + существительное.

    П р и м е р: directly fed system –система с непосредственным питанием

    5. Терминологические словосочетания, состоящие из трех компонентов: существительное + прилагательное + существительное.

    П р и м е р: voltage-sensitive device – прибор, реагирующий на напряжение.

    6. Терминологические словосочетания, состоящие из трех компонентов: существительное + причастие + существительное.

    П р и м е р: contamination measuring system– система для измерения уровня загрязнения.

    7. Терминологические словосочетания, включающие инфинитив.

    П р и м е р: ready-to-receive signal – сигнал готовности к приему.

    8. Предложные терминологические словосочетания характеризуются тем, что главное слово стоит до предлога, а слова, стоящие за предлогом, играют роль определения.

    П р и м е р: noise in parts of sewerage systems– шум на участках канализационных систем.

Основные способы перевода страдательного залога

    Если сказуемое выражено глаголом в страдательном залоге, то подлежащее не выполняет действия, а подвергается действию, выраженному этим глаголом. При переводе на русский язык страдательную

конструкцию можно передать следующими способами.

    Русской формой страдательного залога данного глагола в соответствующем времени, лице и числе:

    The paper was written last year.Статья была написана в прошлом году.

    Возвратной формой глагола на «-ся», «-сь» в соответствующем времени, лице и числе:

    The excavations were made on the left side of the hill. Раскопки производились на левой стороне холма.

    Неопределенно-личной формой глагола действительного залога в соответствующем времени в 3-м л. мн. ч.:

    The excavation was made with great care. Раскопку производили с большой осторожностью.

    Личной формой глагола в действительном залоге (такой перевод возможен только в том случае, если указано лицо, производящее действие, т.е. если в предложении есть дополнение с предлогом by):

    These papers were written by one and the same author. Эти работы писал один и тот же автор.

    Особенности перевода безличных конструкций в страдательном залоге

    Наиболее употребительны следующие модели безличной страдательной конструкции:

    It is said that … Говорят, что …

    It is expected that … Ожидают (ожидается), что …

    It is known that …. Известно, что …

    It must be stressed that … Следует (нужно) подчеркнуть, что …

    It cannot be denied that … Нельзя отрицать (того), что …

    It should be remembered that … Следует помнить, что …

    Let it be stressed that … Следует подчеркнуть, что …

   Безличные конструкции, употребленные в качестве вводного члена предложения, возможны как с

формальным it, так и без него:

   As it is readily seen from the text … Как можно легко заметить из текста …
                              Linking Words and Phrases
	Starting a conversation:

Can we start?

What are your comments?

Could I ask you for your opinion?

I would like to say that…

Let me say the following…

What I’m trying to say is that…

There’s no doubt that…

Let’s take facts…

What has it to do with the problem?

Now you are talking.

That makes all the difference.

Take into consideration the fact that…

Negative answers:

No, please don’t.

I’d rather you didn’t if you don’t mind.

I’m sorry, but that’s not possible.

That’s not a very good idea.

I’m sorry, but it’s quite out of the question.

Don’t be ridiculous.

Of course you can’t.

That might be difficult.

It’s quite a different thing.

It isn’t true to fact.

I don't like ...

I'm not very fond of …

I don't feel like it. 

I'd rather... 

I'm too tired.


	Asking permission:

May I …?

I’m going to…

Is it all right if I…?

Do you mind if I…?

I wonder if I could possibly…?

Do you think you could,,,?

Positive answers:

Yes, go ahead.

Yes, I suppose so.

Oh well, all right.

Yes, please do.

Not at all.

Certainly.

It stands to reason.

Right you are.

Yes, let's...

That's a good idea

That might be interesting

I don't mind

All right, but only if...

Making suggestions:

Let’s …

What about … -ing?

How about … -ing?

Why not …?

Do you feel like … -ing?

I suppose we could…

I suggest that + Present Subjunctive

	Asking for advice:

What do you think I should do?

Do you think it'd be a good idea if I...

Do you think it's worth ... ?

Is there any point in ... ?

I'm wondering whether to ... or ...

I can't make up my mind whether to... or.


	Giving Advice:

Well, you could always ...

Have you ever thought of...?

How about...?

What about...?

If I were you, I'd ...

I suppose you could ...

Why don't you...?

I don't think you ought to ...

I don't think it would be such a good idea to .

If I were you, I wouldn't...




Accepting or Rejecting:

· Thanks, that would be a good idea. 


Polite acceptance.
· Thanks a lot, that sounds a good idea.

· Yes, I suppose I could. 




Cool acceptance.

· Well, that's a possibility. 
· That's possible.

· That's quite a good idea but... 



Polite but rejecting.

· Well, that's always possible but... 
· That's easier said than done, you see …

· I don't think that would work, actually.

· It'd be a complete waste of time. 


Strong rejection.
· I couldn't possibly do that.

Linking words and phrases
	Contrasting

but
however
although
despite
in spite of
nevertheless
on the contrary
on the one hand
on the other hand
whereas
while
for one thing
in contrast

	Expressing cause and result

because
because of
so
so ... that
such a ... that
as
since
therefore
thus
as a result
this is why
consequently
for this reason
too . . . for/to
not enough . . . for/to
due to
owing to


	Giving examples
for example 

for instance 

such as

Summing up/Concluding
all in all 

overall 

generally 

in conclusion 

on the whole 

in the main


	Adding
also
as well as
besides
moreover
furthermore
what is more
in addition
not only… but also
Expressing purpose
to
so as to
in order to
so that
for (non-specific purpose)


Cause and Effect
I’m going to continue with my English,
because (I like the language)

because of (this book)

owing to (its importance in the world of business)

on account of (what my teachers have told me)

in case (I need it one day)

in order to (take Proficiency next year)

so as not to (forget what I’ve learnt)

so that (I can work in the States one day)

whether (you think it’s a good idea or not)

wherever (I go)

whatever (happens)

whichever (country I go to next)

however (difficult the next stage is)

regardless (of my slow progress so far)

even if (I have to give up all my other interests)

whenever (I can)

if (it’s possible)

providing (I can find a teacher)

provided that (someone agrees to teach me)

unless (you persuade me that Chinese is more useful)

although (I know I’m not the most gifted linguist)

even though (I’m a very busy person)

in spite of (the cost of these lessons)

despite (what you’ve said about my slow progress)

but (I think I’ll give up Russian)

whereas (everyone else in the class is giving up)

unlike (the others, who are stopping)

as opposed to (my Japanese)

so (you’ll see me again next term)

which (is a bit silly, I suppose)

considering (I live on a desert island)
APPENDIX 4

Texts for Supplementary Reading
Модуль 1

Water Supply
Text 1

Urbanization
Before an area is urbanized, rain would have infiltrated the soil and recharged groundwater or slowly runoff into streams and coastal environments. Water quality would only be influenced by natural processes. 

How does urbanization change things? Urban areas have large areas of hard surfaces such as concrete, bitumen and roofs, which don't allow rain to penetrate into the soil. Instead, rainwater runs off these hard surfaces very quickly, becoming what is called stormwater. As stormwater travels across roads, carparks, gardens, it collects many pollutants that are produced in cities. These pollutants include litter (e.g. plastic bags and drink bottles), nutrients (e.g. phosphate and nitrate in fertilizers and detergents), heavy metals (e.g. copper from motor cars and zinc from metal roofs), suspended solids (e.g. through soil erosion on building sites) and disease-causing bacteria (often from overflowing sewage pipes). 

How does urbanization affect water quality? As urbanization has reduced water infiltration and groundwater recharge, urban streams now don't flow for long periods. Now, during rain events, urban areas quickly generate stormwater, inducing fast stream flows of short duration. This urban stormwater carries many pollutants that are quickly transported to downstream water bodies such as the creeks which run through an urban area. The effects of these polluted stormwater discharges can include significant ecological changes to the plant and animal communities in both urban streams and coastal waters, as well as rendering water unsafe for recreational activities.  
Text 2


Water can play a major role in the transmission of enteric infections, and virtually all of the agents that cause travellers' diarrhea may be present in contaminated water. Anywhere that trekkers are able to travel these days, people live or travel higher up; all ground water should be assumed to be contaminated. I feel strongly that travellers wishing to avoid diarrhea should not consume untreated water. Various water treatment methods are reviewed below.

Bottled Water. Bottled water is only as safe as the source. There are recorded instances of contaminated bottled water contributing to cholera epidemics. In an unpublished study performed in Kathmandu, randomly purchased bottles of various brands of water were cultured, and a significant percentage grew enteric pathogens (diarrhea-causing organisms). Carbonated water is acidic enough (due to the dissolved carbon dioxide) to kill contaminating bacteria. Bottled water has the disadvantage of being an additional expense, and is not always available. I also discourage trekkers from relying on bottled water for the simple reason that all of these plastic bottles are carried into the mountains, and none are ever carried out, producing a tremendous and completely unnecessary waste disposal problem.
Text 3
Alteration of Natural Flows
Water is pumped from rivers and underground water supplies for use by rural towns, farms, industries and cities. Many rivers also feed dams and reservoirs for public water supplies and hydro-power, and are used as transport routes for boats.

While these activities provide economic and social benefits, there are many adverse environmental effects caused by altering the natural flow of rivers. These include the decline and loss of native species of plants and animals, encouragement of habitats favourable to pest species (carp, gambusia and redfin), declining water quality, and loss of amenity.

It is now widely recognized that changes to the flow regime have severely degraded most, if not all, regulated rivers in some way. The River Murray highlights this. So much water is removed from the river that less than 20% of the normal annual volume reaches the river mouth at Goolwa.

River regulation in the Murray-Darling Basin is so severe that giant river redgums (окуни) which rely on frequent flooding are dying and the Murray cod is threatened.

Major efforts are now under way to understand the impact of river regulation, and to develop strategies to restore and/or protect the natural flow regime of rivers and creeks to improve the environmental condition of our waterways.

Text 4

        Water Mains. Water mains are those pipes which distribute the water from the reservoir. They vary in size from huge conduits of many feet diameter to fractions of an inch.


Those of concern to the plumber are generally of cast-iron, asbestos-cement, lead or copper.


Cast-iron of 100, 75 and 500 mm (4,3 and 2 in.) diameter should be considered. They may be had in lengths varying from 2 to 4 m (6 to 12 ft) and conform to a British Standard specification. A protective coating of a bituminous kind, which is applied whilst the casting is hot, is applied inside and out. Suitable fittings such as bends and junctions are available for use where there is a change of direction or a branch to be made. 


Asbestos-Cement and Composition Pipes. During and since the war there has been a great increase in the use of composition pipes. They are lighter than cast-iron and can be had in correspondingly longer lengths. Like cast-iron they are treated with a protective coating to prevent the development of vegetal growths. Such growths would by their roughness increase the friction between the water and pipe, producing a loss of pressure. Specially designed joints are used on these pipes, which have spigots at both ends and loose collars with rubber rings. A special tool is used to fit the collar and rings in position.


Stop Tap. Immediately inside the house, or any building, a consumer’s stop tap should be fitted, so that all cold-water pipes in the building are under quick and easy control. This cap must be of the screw-down type as must every other hand-operated tap on town’s water.


It might be mentioned here that all taps, valves and cisterns used on water services, including hot-water services and services on meter, must be tested and stamped by the water authorities.


Constant and Intermittent Supply. Most water authorities provide a constant supply of water, but some few find it necessary to intermit supply for various reasons such as inadequacy of mains, capacity and demand at peak periods. This system is known as intermittent supply and for its operation, householders have to have  a large storage cistern to cover their needs in periods when the supply stops. 

City water supply consists of intake and purification installations, pumping stations, water mains and underground distribution pipe lines and fresh water tanks. The storage cistern may be of cast-iron, slate, galvanized iron, or made of wood and lined with wood or copper. It should be provided with a tray or “safe” in case of leakage – to prevent damage.

Frost Precautions. In England a severe frost always seems to take them by surprise. And their precautions against it are seldom satisfactory.

In general pipes should be protected from draughts and they should be insulated from outside walls. Under floors and in the roof space of buildings, pipes should be wrapped with canvas backing, hair-felt strip, or otherwise covered with a wrapping of spun-glass or any suitable heat-insulating material.

Cisterns exposed to the cold air should be boxed in, packed around with insulating material, and fitted with a lid.

It should be noted that a pipe that has been frozen, although weakened and may cause trouble later. 

Text 5


         Circulating Head or Pressure. In any gravity system of heating (i.e. no pump), circulating head is extremely important. Briefly it is due to the difference in weight of a given volume of water in the flow and return circulators. This factor governs the speed of the circulation, and it should be borne in mind that the rapidity of the circulation will determine the amount of heat which will reach a given radiator.


It will readily be seen that if a pipe were taken from a boiler and carried around a room horizontally and back to the boiler, no circulation would take place – provided the boiler connections were on the same level. If one pipe were connected to the top and the other to the bottom of the boiler, a slow circulation would be found to exist. If instead a pipe leaving the top of the boiler were to be taken on the top of the room, allowed to circulate around the room and return to the bottom of the boiler, a rapid circulation would be evident. This principle should be borne in mind in the design of any heating system.


Most heating installations are compromise between what is ideal and what is practicable, in consideration of possible pipe runs, radiator and boiler positions, and the shape of any particular building.


 There are a few rules which should be observed:

1) The boiler must be big enough for the job it has to do.

2) The pipes should be of the size sufficient to convey the volume of the water required to give up the needed heat.

3) Pipe runs should be as direct as possible.

4) A system should be planned to provide enough heat in the worst possible conditions.

5) The occupants of rooms should be given a means of controlling the heat output in the room by means of valves.


From the point of view of heat control, one valve only is needed and this can be fixed on either pipe; although in practice it is usually fitted to the return or lower pipe where it is out of the way. It is useful to fit a valve on each pipe so that radiators can be taken for repair without having to run off the whole of the water in the system.

Модуль 2

wATER POLLUTION
Text 1

Silt
Silt is soil or rock derived granular material of a specific grain size. Silt may occur as a soil or alternatively as suspended sediment in a water column of any surface water body. It may also exist as deposition soil at the bottom of a water body.

Silt is generated by a variety of mode capable of breaking and splitting up generally sand-sized quartz crystals of primary rocks by exploiting deficiencies in their lattice. These involve chemical weathering of rock and a number of physical weathering processes. Silt is sometimes known as 'rock flour' or 'stone dust', especially when produced by glacial action. Mineralogically, silt is composed mainly of quartz and feldspar (полевой шпат). Sedimentary rock composed mainly of silt is known as siltstone. Silt, deposited by annual floods along the Nile River, created the rich and fertile soil that sustained the ancient Egyptian civilization. 
Environmental impacts. Silt can occur as a deposit or as material transported by a stream or by a current in the ocean. Silt is easily transported in water and is fine enough to be carried long distances by air as 'dust'. Thick deposits of silty material resulting from aeolian (эоловый) deposition are often called loess (лессовый грунт) (a German term) or limon (покровный суглинок) (French). Silt and clay contribute to turbidity in water. One of the main causes of river siltation in the year 2006 is the result of slash and burn treatment of tropical forests. When the total ground surface is stripped of vegetation and then seared of all living organisms, the upper soils are vulnerable to both wind and water erosion. In a number of regions of the earth, entire sectors of a country have been rendered unproductive; for example, on the Madagascar high central plateau, comprising approximately ten percent of that country's land area, virtually the entire landscape is sterile of vegetation, with gully erosive furrows (овраги, образовавшиеся в результате эрозии) typically in excess of 50 meters deep and one kilometer wide. Shifting cultivation is a farming system which sometimes incorporates the slash and burn method (метод вырубки и выжигания лесов) in some regions of the world. The resulting sediment load in rivers flowing to the west is ongoing, with most rivers a dark red brown colour. The resulting fish kills  (гибель, замор рыбы) in most of these rivers have resulted in the process of extinction of a variety of Madagascar's fish species.
Text 2
Threats to Groundwater

Processes and activities that threaten groundwater include water resource development, agricultural land use, acid sulphate soils, urban and commercial development, mining, and plantation forestry.

Overuse of groundwater can dehydrate many ecosystems by lowering the water table so that many plants can't reach it. Overuse also reduces the quantity of water that seeps into rivers, and destroys habitats in caves and aquifers. 

Diversion or impoundment (i.e. dams) of surface water can raise the water table and cause similar problems. Some groundwater-dependent species may be advantaged, some may die from water logging. Groundwater may contain salt and, if it rises, the salt may come to the surface, causing soil salinity that can kill plants, and cause the loss of native fauna that depend on those plants.

Intensive agriculture often has similar implications for the level and quality of groundwater. The groundwater level rises, causing irrigation salinity, changes in vegetation cover, and a disruption to the recharge-discharge relationship in the catchment. This can have serious consequences for birds, bats, mammals and reptiles that rely on small pockets of native vegetation in rural areas. A further threat is agricultural chemicals that can contaminate groundwater.

Excavation during construction and lowering of the water table can activate acid sulphate soils and severely degrade aquatic ecosystems. Acid sulphate soils are wetland soils and unconsolidated sediments that contain iron sulphide. When covered permanently with water, the iron sulphide is stable and the soils are weakly alkaline. However, when the water table is lowered, the iron sulphide is exposed to oxygen, oxidises and, in the presence of water, forms sulphuric acid. This process has a disastrous effect on aquatic ecosystems, poisoning them with heavy metals, acidified water, and iron.

New urban or commercial developments can lower and raise groundwater by increased domestic watering, and recreational and industrial uses. In turn, native vegetation and wetlands are threatened, and salinity increases. Urban development can also affect the quality of groundwater by effluent from septic tanks seeping into it, leakage from underground fuel tanks, and the use of chemicals and fertilizers.

Mining and residential development often pump large quantities of water from aquifers. This can lower the level and reduce the flow rate of underground water, as well as reducing aquifer pressure. Where underground water has different water quality (pH, salinity, chemical composition) at different depths, mining may also alter water quality and change cave and aquifer ecosystems.

Plantation forestry reduces the rate of runoff, stream-flow and groundwater recharge, and the pressure of underground water. All of these may affect groundwater-dependent ecosystems in similar ways to those mentioned above. However, the lowering of groundwater levels may be beneficial to ecosystems where the water table has been unnaturally elevated by irrigation.

Not all groundwater problems are caused by over-extraction. Pollutants released to the ground can work their way down into groundwater. Movement of water and dispersion within the aquifer spreads the pollutant over a wider area, which can then intersect with groundwater wells or find their way back into surface water, making the water supplies unsafe. 

Text 3
Point and non-point source pollution

Pollution enters water from two types of source: point and non-point. Point source pollution comes from readily identifiable sources such as industrial pipes. 
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Point source pollution
Non-point source pollution
.

Pollution by urban stormwater. [image: image12.jpg]


Urban stormwater is runoff from buildings, streets and footpaths. It includes flows during and following rain, as well as dry-weather flows which come from garden watering, wash downs and illegal discharges.

The stormwater system is different from the sewerage system (or septic tank) that services the kitchen, laundry, toilet and bathroom drains. The sewerage system treats the water before it is piped out to sea or used for irrigation. Stormwater is NOT treated before it enters our waterways.

Stormwater can contain litter, dust, soil, oil and grease from roads, garden waste, chemicals, and nutrients from animal faeces and fertilizers. This pollution can kill fish, make water unsafe for swimming, entangle aquatic animals in rubbish, and release toxins.

Nutrient enrichment. 

[image: image13.jpg]


Nutrients can accumulate in waters naturally and increase aquatic plant growth. However, human activities can accelerate this process, and create excessive nutrient loads (eutrophication) in lakes, rivers, harbours and estuaries. Nutrients from human activities include sewage effluent, urban stormwater, artificial fertilizer run off, sediment, stock manure, nutrients leached from soil, winery waste, and aquaculture.
An increase in nutrients (nitrogen and phosphorus) results in an increase in the growth of algae. In this environment algae often multiply quickly to dominate an ecosystem and create a bloom.

Algal blooms can have many different and adverse effects on an ecosystem. Blooms can smother aquatic plants and compete for light and space. When they die they decompose, a process which reduces the amount of oxygen in the water, killing fish.

Some blue green algae (cyanobacteria) release toxins when they die. Blue green algae are a health hazard for humans who come into contact with the water. They can cause skin irritation, swollen lips, eye soreness, earache, and asthma.

Oils, heavy metals and other chemicals. Pollutants such as oils, heavy metals and chemicals can cause substantial environmental damage. They often contaminate the stormwater system that flows untreated into natural waterways. Sources of pollution include:

Oil and grease are toxic to animals and plants and form a film on the water surface, making it difficult for organisms to breath. Heavy metals such as cadmium, chromium, copper, zinc and lead are also toxic. These substances can accumulate in aquatic animals such as mussels and have a dangerous flow-on through the food chain.

МОДУЛЬ 3
Water Treatment and Purification

Text 1


Heat. Heat kills microorganisms, and virtually all enteropathogens are readily killed at temperatures well below the boiling point. The process of heating water to a boil makes it hot enough long enough to disinfect it, even at elevations as high as Everest Base Camp (references 1,2). There is no need to boil water for 5 minutes, 10 minutes, or 20 minutes, as some guide books recommend! Bringing water to a boil is adequate for disinfection.

Chemical Treatments. Chemical disinfection of water depends on the killing of bacteria, Giardia and amoeba cysts, and viruses by the chemical. Halogens (chlorine and iodine) are most commonly used. The important points are that the killing effectiveness of the chemical is dependant on concentration of the chemical, temperature of the water, and contact time. Decreased concentration (better flavor) or decreased temperature (inevitably the case in the mountains) requires a longer contact time for disinfection. Sediment (cloudy water) increases the need for halogen. Bear in mind that adding flavor crystals to your water will use up the halogen and should only be done AFTER the recommended contact time for disinfection. Remember: "Add Flavor Later."

Chlorine. Chlorine has been used for several centuries for water disinfection. The most common objection to it is the flavor, though there have been some suggestions that it is unreliable in killing Giardia cysts in the commonly used concentrations.

Halazone tablets. These are convenient and inexpensive, but have several disadvantages. Due to its chemical formulation, reliable disinfection in all conditions requires 6 tablets per liter for 1 hour contact, resulting in poor flavor. The tablets rapidly lose effectiveness when exposed to warm, humid air.

Superchlorination-dechlorination. This two-step method is somewhat inconvenient, and the chemicals needed are destructive to clothing and gear if spilled, but it is highly effective and results in nearly flavorless water. High concentrations of chlorine are initially developed, and then in a second step removed by the addition of peroxide.

Iodine. Iodine has been used to disinfect water for nearly a century. It has advantages over chlorine in convenience and probably efficacy; many travellers find the taste less offensive as well. It appears safe for short and intermediate length use (3-6 months), but questions remain about its safety in long-term usage. It should not be used by persons with allergy to iodine, persons with
active
thyroid disease,
or
pregnant
women.

Note that Iodine and other halogens appear to be relatively ineffective at killing cyclospora, a troublesome diarrhea-causing bacteria seen in Nepal only in the late Spring and Summer months. At these times it may be reasonable to pre-filter water to remove the large cyclospora (about the size of Giardia cysts), and then treating with iodine. 

Iodine is available in numerous forms, which can be confusing to the traveller. 
Text 2

Brief Description of Water Purification Technology

The purpose of the project is to perform research and experimental designing and technical devices providing for the purification of water, containing high, low and extremely low concentrations of salts with the help of hydrogels. Its realization is based on the ability of polyelectrolyte or polyampholyte hydrogels to absorb a considerable amount of water or salt solution. Absorbed water or salt solution can be released from hydrogel under the influence of direct current (DC). This technology will provide recycling of hydrogels. The possibility of using of polyelectrolyte hydrogels in purification and enrichment technologies consists of two stages. At the first stage only pure water will be sorbed by cationic or anionic polyelectrolyte gels. At the second stage the absorbed water will be released from the gel under the influence of DC. This technology can effectively be used at low salt concentration (10~4 g/L). The physical principles of such technology is connected with redistribution effect of low molecular weight salt solution in the presence of strongly swollen hydrogel due to the Donnan equilibrium. In other words, the concentration of any salts in an external solution can be comparable with the concentration of active ionogenic groups existing inside the gel in accordance with its own chemical nature. In contrast to cationic and anionic gels, amphoteric gels at the isoelectric state can absorb the concentrated salt solution and swell. In this case the redistribution effect of concentration in salt solution gives an opposite result in comparison with the cationic or anionic polyelectrolyte gels. Thus purification of salt-containing water represents a combination of polyelectrolyte and polyampholyte technology. 
Text
3 
                                                  Coagulation.
           Many of the suspended water particles have a negative electrical charge. The charge keeps particles suspended because they repel similar particles. Coagulation processing reduces the surface charge to encourage attraction which forms flocwhich can settle. The coagulation chemicals are added in a tank (often called a rapid mix tank), which typically has rotating paddles. In most treatment plants, the mixture remains in the rapid mix tank for 10 to 30 seconds to ensure full mixing. The amount of coagulant that is added to the water varies widely due to the different source water quality. It is often easiest to mix varying amounts of coagulants with samples of the source water to see which dosage creates the best floe. The chemicals also act as additional particles which the suspended solids can bond to form floc.

The most common coagulant used in the United States is aluminum sulfate, sometimes called filter alum. Aluminum sulfate reacts in water to form aluminium hydroxide, which attracts smaller suspended particles, forming floe. The water being purified must be alkaline for the aluminium hydroxide reaction to occur. If the water is not buffred to resist acids, lime or soda ash is added to raise the pH. Lime is the more common of the two additives because it is cheaper, but it also adds to the resulting water hardness. Aluminum sulfate is an inexpensive coagulant, but it produces sulfuric acid that may cause rapid corrosion of water mains if soda ash or lime is not used in enough quantity to counteract the acid.

Iron(III) sulfate or chloride are other common coagulants. They also needs a buffered water, so lime or soda ash is often added to the water. Iron(III) coagulants work over a larger pH range than aluminum sulfate but are not effective with many source waters. Other benefits of iron(III) are lower costs and in some cases slightly better removal of natural organic contaminants from some source waters.

Cationic and other polymers can also be used as coagulants in water treatment. They are often called coagulant aids used in conjunction with other regular coagulants. The long chains of positively charged polymers can help to strengthen flocmaking it larger, faster settling and easier to filter out. The main advantages of polymer coagulants and aids is that they do not need the water to be alkaline to work and that they produce less settled waste than other coagulants which can reduces operating costs. The drawbacks of polymers are that they are expensive, can plug up sand in filters and that they often have a very narrow range of effective doses.
 Text 4                              

                                              Flocculation.

           Flocculation is the clumping together of small particles to form larger particles, called floc, which is more readily settled out of the water. Flocculation is the main method to decrease turbidity. After charge neutralization of suspended particles, they will stick to each other and to the coagulant chemical particles. To aid in the flocculation, water is slowly mixed in a large tank called a flocculation basin. Unlike a rapid mix tank, the flocculation paddles turn very slowly to minimize turbulence. The idea is to gently mix the water so particles contact as many others as possible becoming as large as possible without breaking up. Generally, the retention time of a flocculation basin is at least 30 minutes with speeds between 0.5 feet and 1.5 feet per minute (15 to 45 cm / minute). Flow rates less than 0.5 ft/min cause undesirable floc settlement within the basin.
МОДУЛЬ 4
Sewerage

Text 1

Drainage system

In geomorphology, a drainage system is the pattern formed by the streams, rivers, and lakes in a particular watershed. They are governed by the topography of the land, whether a particular region is dominated by hard or soft rocks, and the gradient of the land.

A drainage system (agriculture) is an intervention to control waterlogging aiming at soil improvement for agricultural production.

A drainage system (industrial and residential) is a facility to dispose of liquid waste. 

Types of drainage system (geomorphology). Drainage systems fall into one of several categories, depending on the topography and geology of the land:

· Dendritic (разветвленная) drainage pattern.

· Parallel drainage pattern.

· Trellis (решетчатая) drainage pattern.
· Rectangular drainage pattern.
· Radial drainage pattern.
· Deranged drainage pattern.
Dendritic drainage system. Dendritic drainage systems are the most common form of drainage system. The term dendritic comes from the Greek word "dendron", meaning tree, due to the resemblance of the system to a tree. In a dendritic system there is one main river (like the trunk of a tree), which is joined and formed by many smaller tributary rivers. They develop where the river channel follows the slope of the terrain. Dendritic systems form in V-shaped valleys; as a result, the rock types must be impervious and non-porous.

Parallel drainage system. A parallel drainage system is a pattern of rivers caused by steep slopes with some relief. Because of the steep slopes, the streams are swift and straight, with very few tributaries, and all flow in the same direction. This system forms on uniformly sloping surfaces, for example, rivers flowing southeast from the Aberdare Mountains in Kenya.

Trellis drainage system. Trellis systems form in areas of alternating geology, particularly chalk and clay. The main river (the consequent) flows straight down hill. Subsequent streams develop perpendicular to the consequent along softer rock and erode it away, forming vales. The consequent river then cuts through the escarpments of harder rock. Obsequent streams flow down the dip slope of the escarpments to join the subsequent streams. The River Ain with its tributaries is an example, whilst in Southern England the North Downs and the South Downs have dry valleys in a trellised pattern due to erosion after the ice age.

 
Rectangular drainage system. This develops on a strongly jointed rocky terrain. The rectangular drainage pattern is found in regions that have undergone faulting. Streams follow the path of least resistance and thus are concentrated in places where exposed rock is the weakest. Movement of the surface due to faulting off-sets the direction of the stream. As a result, the tributary streams make shape bends and enter the main stream at high angles.

Radial drainage system. Rivers radiate outwards from a central point, e.g. a volcanic cone or from a mountain range batholith.

Deranged drainage system. A deranged drainage system is a drainage system in watersheds where there is no coherent pattern to the rivers and lakes. It happens in areas where there has been much geological disruption. The classic example is the Canadian Shield. During the last ice age, the topsoil was scraped off, leaving mostly bare rock. The melting of the glaciers left land with many irregularities of elevation, and a great deal of water to collect in the low points, explaining the large number of lakes which are found in Canada. The watersheds are young and are still "sorting themselves out". Eventually the system will stabilize.
APPENDIX 5

KEYS
МОДУЛЬ 1

Water supply
Entry Test

1.a; 2.b; 3.c; 4.b; 5.b; 6.c; 7.a; 8.a; 9.c; 10.c; 11.a; 12.c; 13.a; 14.c; 15.a; 16.b; 17.a; 18.c; 19.a; 20.a.

Учебный элемент 1 (УЭ-1)

My Future Profession

I. Vocabulary Work.

3. hard- rigid, advantage - benefit, warm - heated, to erect - to construct, cheap - inexpensive, pollution - contamination, to provide - to supply, utilization - usage, excess - abnormal amount, occupant - inhabitant, protection - defense, different - various, aim - purpose, necessary - required
4. to design, community, to protect, advantage, reservoir, indispensable, to convey, utilization
5. 1.a; 2.a; 3.c; 4.d; 5.b; 6.b; 7.a; 8.a; 9d.
II. Reading Comprehension.

3. 1. How much water is necessary for a man a day if there is no centralized water supply?
2. And how much water is spent daily if there is a centralized water supply?

3. Are water demands of industry growing now?

4. Is a good water supply system essential to a man's life?

5. And what about a sewerage system? Is it important to а man in a contemporary community?

6. What subjects must one study to become a good sanitary engineer?

III. Comprehension and Word Study.

3. 1.b; 2.a; 3.c; 4.a; 5.b; 6.a; 7.c; 8.d; 9.d; 10.b.
4. 1. importance; 2. heating; 3.connected; 4. desired; 5.widely; 6. another; 7. utilization; 8. convenient; 9. economical; 10. comfortable.
5. 1. sanitary engineer; 2. dwellings; 3. industrial plants; 4. sanitary engineering; 5. treatment plants; 6. sewerage; 7. water consumption; 8. wholesome; 9. pure; 10. remove.
Учебный элемент 2 (УЭ-2).
Water Supply
4. 1. satisfactory, 2. maintenance, 3.to supply, 4. to purify, 5.treatment, 6.water.
Учебный элемент 3 (УЭ-3).

From the History of water Supply

I. Vocabulary Work.

3.  1.a; 2.b; 3.a; 4.c; 5.d; 6.d; 7.b.
4. 1-4-5; 2-1-4; 3-5-1; 4-2-6; 5-7-2; 6-6-3; 7-3-7.
5. 1. acute, 2. outlet, 3.conduit, 4. sewer, 5.impracticable, 6. reservoir, 7.counterpart, 8.outbreak.
III. Comprehension and Word Study.

5. 1.water; 2.played; 3.civilizations; 4.carrying; 5.drinking; 6.increases; 7.progress; 8.continued.
Учебный элемент 4 (УЭ-4).

Sources of Drinking Water
I. Vocabulary Work.

2. 1.to dissolve, 2.to pump, 3.to condense, 4.to restrict, 5.to harvest,  6.to reduce, 7.to extract, 8.to emerge.

3. 1-2-2; 2-4-9; 3-9-7; 4-6-10; 5-10-4; 6-3-3; 7-8-6; 8-1-8; 9-5-1; 10-7-5.
5. 1.fresh water, 2.ground water, 3. formations, 4. resources, 5. systems, 6.quality, 7.pollution.
III. Comprehension and Word Study.

3. 1.d; 2.f; 3.e; 4.g; 5.a; 6.c; 7.b.
6. 1.b; 2.d; 3.c; 4.a; 5.c; 6.c; 7.c.
V. Writing Section.

3. 1.c; 2.f; 3.i; 4.d; 5.h; 6.a; 7.e; 8.g; 9.b.
7. 1. What is the purpose of building dams, drilling wells and tapping rivers?
2. What are the stages of purifying process in nature?

3. How is the problem of water supply solved on ocean-going ships?

4. How long does the system of getting fresh water on the liners operate?

5. What is the price of fresh water produced on ships?

6. What makes ship-owners use the process although it is expensive?

7. Why can’t a similar process be used on land?

8. When can we expect the solution of the problem?

9. What other technique of purifying sea water may prove economic in some cases?

Учебный элемент 5 (УЭ-5).

The Basics of a Potable Water System

I. Vocabulary Work.

4. 1-12; 2-9; 3-10; 4-13; 5-14; 6-2; 7-1; 8-15; 9-3; 10-4; 11-5; 12-6; 13-16; 14-7; 15-11; 16-8; 17-18; 18-19; 19-17; 20-20; 21-21.
7. pipe, fixture, source, appropriate, maintain, be equipped, manually.

III. Comprehension and Word Study.

1. 1.d; 2.b; 3.a; 4.f; 5.c; 6.g; 7.e; 8.h.
2. 1.a; 2.d; 3.c; 4.c; 5.a; 6.b.
3. 1.elderly; 2.plumbing; 3.accidental; 4.controlled; 5.residential; 6.bathing.
4. a. 1.d; 2.a; 3.h; 4.k; 5.g; 6.j; 7.f; 8.b; 9.e; 10.c; 11.i.
b. 1-2; 2-10; 3-7; 4-1; 5-6; 6-9.
Progress Test
1. 1.a; 2.c; 3.b; 4.a; 5.b; 6.a; 7.a; 8.c; 9.b; 10.a; 11.a; 12.c

2. 1.a; 2.d; 3.b; 4.b; 5.d; 6.c; 7.a; 8.c; 9.a; 10.c; 11.b; 12.a; 13.b; 14.a; 15.d.
3. 1.domestic, 2.enterprise, 3.consumption, 4. demand, 5.purposes, 6.engineering, 7.pipe-lines, 8.preserving, 9.consumers, intakes, 10.valves.
4. 1.d; 2.d; 3.b; 4.c; 5.d; 6.a; 7.c; 8.a; 9.d; 10.d.
МОДУЛЬ 2

WATER POLLUTION
Entry Test
1. 1. a; 2. c; 3. a; 4. b; 5. c; 6. a; 7. b; 8. b; 9. c; 10. a; 11. c; 12. c; 13. b; 14. a; 15. b.
2. 1. biological; 2. animal; 3. food; 4. microorganisms; 5. sewage; 6.processes; 7. poisoning.
Учебный элемент 1 (УЭ-1).
Sources and Kinds of Water Pollution
I. Vocabulary Work.

2. 1. m; 2. i; 3. a; 4. n; 5. b; 6. k; 7. c; 8. l; 9. j; 10. h; 11. f; 12. e; 13. p; 14. o; 15. d; 16. g.
4. 1. d; 2. e; 3. a; 4. b; 5. j; 6. g; 7. i; 8. c; 9. f; 10. h; 11. n; 12. m; 13. k; 14. l.
5. 1. c; 2. g; 3. h; 4. b; 5. e; 6. f; 7. d; 8. a.
6. 1. n; 2. d; 3. p; 4. b; 5. k; 6. r; 7. m; 8. o; 9. j; 10. I; 11. e; 12. e; 13. s; 14. h; 15. c; 16. q; 17. a; 18. g; 19. f.
7. 1. of; 2. with, from; 3. on, -; 4. - ; 5. with, of; 6. - ; 7. instead of; 8. for; 9. from.
 III. Comprehension and Word Study.

1. 3.
2. 1, 6, 2, 4, 5, 7, 3, 9, 8.
3. 1 –T; 2 – F; 3 – F; 4 – F; 5 – F; 6 – T; 7 – T.
4. 1. a; 2. b; 3. c; 4. c; 5. a; 6. c; 7. b; 8. a.
5. 1. More domestic water is wasted than consumed.
2. Water loss from irrigation may be reduced in many ways.

3. Estimates indicate that 40 per cent of the energy devoted to agriculture in Nebraska is used for irrigation.
4. Ninety percent of the water used by in​dustry is for cooling.

5. Another method is to reduce amount of water-demanding crops grown in dry areas, or change from high water-demanding to lower water-demand crops.

Учебный элемент 2 (УЭ-2).
Agricultural Water Pollution
I. Vocabulary Work.

2. 1. h; 2. d; 3. k; 4. a; 5. I; 6. b; 7. j; 8. c; 9. f; 10. e; 11. g.
5. 1. h; 2. c; 3. a; 4. j; 5. b; 6. d; 7. e; 8. p; 9. i; 10. n; 11. f; 12. o; 13. g; 14. k; 15. m; 16. l; 17. q.
6. 1. g; 2. f; 3. d; 4. c; 5. b; 6. a; 7. e.
7. 1. o; 2. a; 3. k; 4. l; 5. j; 6. d; 7. i; 8. n; 9. b; 10. h; 11. c; 12. g; 13. m; 14. e; 15. f.
8. 1.-; 2. in; 3. for; 4. -,by; 5. of; 6. on; 7. from, to; 8. above; 9. to.
III. Comprehension and Word Study.
1. 3, 6, 5, 2, 4, 1.
2. 1.F; 2.T; 3.F; 4.T; 5.F; 6.F; 7.F.
3. 1.a; 2. a; 3. a; 4. b; 5. b; 6. c.
4. 1. Pesticide application is often part of agricultural land management practice.
2. Elevated nitrogen concentrations have been detected in all groundwater monitoring programs across the state. 
3. Elevated nitrate in groundwater may restrict its use for drinking.
4. Nitrate may also adversely affect groundwater ecosystems or surface water ecosystems that are fed by groundwater. 
5. Loss of habitat can range from the removal of whole wetland ecosystems, to the loss of a small stand of reeds in a swamp or creek.
6. Loss of habitat can limit the ability of the environment to tolerate climatic variation and the effects of human activities.
7. An unfortunate consequence of this agricultural development is that many of the river systems have become degraded. 
Учебный элемент 3 (УЭ-3).
Industrial Water Pollution

I. Vocabulary Work.
2. 1. j; 2. c; 3. e; 4. a; 5. b; 6. h; 7. i; 8. g; 9. f; 10. d.
5. 1. c; 2. a; 3. e; 4. b; 5. g; 6. d; 7. k; 8. f; 9. h; 10. i; 11. j.
6. 1. d; 2. i; 3. a; 4. g; 5. b; 6. c; 7. f; 8. e; 9. h.
7. 1. h; 2. k; 3. I; 4. a; 5. b; 6. f; 7. g; 8. j; 9. c; 10. d; 11. e.
8. 1. a; 2. c; 3. b; 4. b; 5. c; 6. a; 7. b; 8. c; 9. a; 10. a.
III. Comprehension and Word Study.

1. 6,4, 5, 2, 3, 1.
3. 1.F; 2.T; 3.F; 4.T; 5.F; 6.F; 7.F; 8.F; 9.F.
4. 1. a; 2. c; 3. c; 4. a; 5. b; 6. b; 7. a; 8. b; 9. c.

5. 1. In most cases, it is preferred that industries take care of their own wastes.
2. Most companies when they remodel their facilities include wastewater treatment as a necessary part of an industrial complex. 
3. Industries are no longer allowed to use water and return it to its source in poor condition. 
4. Thermal pollution occurs when an industry removes water from a source, uses the water for cooling purposes and then returns the heated water to its source.
5. Hot water is pumped into one end of the pond, and cooler water is removed from the other end. 
6. The heat is dissipated from the pond into the atmosphere and substrate.
7. This is the same principle used in an automobile ra​diator. 
8. The discharge of heated water into an estuary may alter the type of plant food available. 
Учебный элемент 4 (УЭ-4).
Marine pollution
I. Vocabulary Work.
2. 1. a;p 2. g; 3. b; 4. e; 5. i; 6. c; 7. d; 8. f; 9. n; 10. h; 11. j; 12. m; 13. k; 14. l; 15. o; 16. p; 17. n; 18. q; 19. s; 20. r; 21. v; 22. t.
5. 1. c; 2. f; 3. e; 4. a; 5. b; 6. d; 7. i; 8. g; 9. h.

6. 1.e; 2.d; 3.a; 4.f; 5.c; 6.b.

7. 1. e; 2.a; 3. k; 4.b; 5.f; 6.l; 7.c; 8.g; 9.h; 10.m; 11.o; 12.n; 13.p; 14.d; 15.j; 16.i.

8. 1.b; 2. a; 3.a; 4. c; 5. c; 6. b; 7. a; 8. b; 9. c; 10.a.
11. 1. Несмотря на все усилия ученых, руководителей и волонтеров, погибло более 30 тыс. морских птиц, около 1 тыс. морских выдр и огромное количество рыбы. 
2. Корабль сел на мель и выбросил в океан значительное количество нефти в марте 1989 года. 
3. Корабли могут загрязнять водные пути и океаны различными способами. 
4. Корабли создают звуковое загрязнение, которое беспокоит естественную дикую природу, также вода из балластовых цистерн может способствовать распространению вредных водорослей и других агрессивных видов. 
5. Фекальные и бытовые стоки с круизных судов вкупе с утечкой топлива оказывают вредное воздействие на окружающую среду. 
III. Comprehension and Word Study.

1. 1. While being toxic to marine life, polycyclic aromatic hydrocarbons (PAHs) are very difficult to clean up.
2. Shellfish and drinking water can be contaminated when the ship discharges its ballast water.

3. Discharges into coastal waters may also have the opposite effect upon some marine life stimulating growth and providing a source of food. 
4. When a larger vessel unloads cargo, sea-water is pumped into compartments in the hull. 
2. 2, 6, 4, 5, 3, 1.
3. 1. T; 2. F; 3. F; 4. F; 5. T; 6. F; 7. T; 8. F; 9. F.
4. 1.a; 2.b; 3.b; 4.c; 5.a.

Progress Test

1. 1 - coastal, 2 - fresh water, 3 - water table, 4 - sea level, 5 - excessive pumping, 6 - withdrawal, 7 - recharge, 8 - affected, 9 - natural recharge, 10 - infiltration, 11 - saltwater contamination, 12 - waste water, 13 - basins, 14 - freshwater aquifers, 15 - marine origin, 16 - strata, 17 - replenished, 18 - encroach.

2. 1. a; 2. b; 3. a; 4. b; 5. b; 6. c; 7. a; 8. b; 9. c; 10. a; 11. b; 12. a.
                                                     МОДУЛЬ 3.
WATER TREATMENT AND PURIFICATION
Entry Test
1.a; 2.c; 3.a; 4.d; 5.c; 6.a; 7.d; 8.a; 9.b; 10.c; 11.a; 12.c; 13.d; 14.a; 15.d; 16.a; 17.b; 18.b; 19.a; 20.b; 21.a; 22.d; 23.b; 24.b; 25.c.

Учебный элемент 1 (УЭ-1).
Water Treatment

I. Vocabulary work.
2. 1.corrosion; 2.tank; 3.sedimentation; 4.weir; 5.to glue; 6.raw; 7.interfere; 8.to encourage; 9.to treat.
3. purification – clearance; drawback – disadvantage; waste – rubbish; sludge – sewage; to resist – to oppose; to eliminate – to get rid of; to comprise – to include; to interfere – to intervene; to bond – to bind.
4. drawback; to strengthen; to contaminate; viable; rapid; to encourage; removal; raw; to bond; sufficient.
III. Comprehension and Word Study.

1. 1.a; 2.b; 3.b; 4.b; 5.a; 6.c; 7.a; 8.b; 9.b; 10.a; 11.c; 12.a; 13.b; 14.b; 15.b.
2. 1.tank; 2.ensure; 3.instantaneous; 4.effective; 5.drawback; 6.removal; 7.formely; 8.residual; 9.excessive; 10.disinfect; 11.radiation; 12.level; 13.recharge; 14.prevent.
4. 1.e; 2.d; 3.b; 4.f; 5.a; 6.c.
Учебный элемент  2 (УЭ-2).
Titanium Coagulant: Purification of Natural Waters

I. Vocabulary Work.

2. to utilize; to adsorb; to facilitate; to induce; to correlate; to apply; to extract; to cause; to define; to assess.
3.1.i; 2.h; 3.d; 4.g; 5.f; 6.e; 7.a; 8.b; 9.c.
4. 1.b; 2.a; 3.a; 4.c; 5.a; 6.c; 7.a; 8.c; 9.b.
5. 1.c; 2.b; 3.a; 4.a; 5.d; 6.c; 7.a; 8.d; 9.b; 10.b.
III. Comprehension and Word Study.

1. 1.c; 2.a; 3.e; 4.b; 5.f; 6.d.
3. 1.F; 2.F; 3.T; 4.T; 5.F; 6.F; 7.T; 8.T.
4. 1.residual, 2.inherent, 3.flood, 4. content, 5.exceed, 6.investigation, 7.samples.
Учебный элемент 3 (УЭ-3).
Filtration.  Types of Filters

I. Vocabulary work.
2. 1.to erode, 2.to treat, 3. to stain, 4.to strain, 5.to reduce, 6. to capture, 7.to expose, 8.to dissolve, 9.to install.
3. 1.d-h; 2.g-f; 3.h-b; 4.h-b; 4.a-d; 5.f-g; 6.c-a; 7.e-c; 8.b-e.
6. 1.to investigate; 2.pollution; 3.replacement; 4.lmitations; 5.largely; 6.softening; 7.maintenance; 8.differ.
III. Comprehension and Word Study.

1. 1.trekkers, 2.impact, 3.to minimize, 4.remote, 5.waste, 6.non-reusable, 7.non-biodegradable, 8.dung, 9.fragile, 10.adequate, 11.space.
2. 1.d; 2.a; 3.h; 4.b; 5.g; 6.c; 7.e; 8.f.
3. 1,b; 2.d; 3.c; 4.b; 5.d; 6.b; 7.c; 8.b; 9.c; 10.b; 11.d; 12.c; 13.a; 14.c.
Progress Test

1. 1.a; 2.c; 3.b; 4.a; 5.c; 6.a; 7.b; 8.d; 9.a; 10.c; 11.a; 12.b; 13.b; 14.a; 15.a.
2. 1.a; 2.d; 3.b; 4.a; 5.c; 6.b; 7.a; 8.b; 9.c; 10.a.

3.
	1
	retention
	2
	raw
	3
	resist
	   r

	4
	eliminate
	5
	encourage
	6
	evident
	   e

	7
	membrane
	8
	move
	9
	make
	   m

	10
	opportunity
	11
	objectionable
	12
	odour
	   o

	13
	viable
	14
	vary
	15
	vapour
	   v

	16
	ash
	17
	acid
	18
	arrange
	   a

	19
	lake
	20
	little
	21
	land
	   l


                                                         МОДУЛЬ 4

SEWERAGE
Entry Test

1. 1. contaminants; 2. public water supply; 3. pollution; 4. surface water; 5. reservoirs; 6. industrial wastes; 7. groundwater; 8. dumps; 9. health hazards; 10. lead; 11. impairs; 12. affected; 13.  piping; 14. plumbing; 15. bottled water; 16. tap water.
2. 1. a; 2. b; 3. c; 4. a; 5. a; 6. a; 7. a; 8. b; 9. b; 10. b; 11. b; 12. a; 13. c; 14. c; 15. b; 16. b; 17. a.
Учебный элемент 1 (УЭ-1).
Sewage

I. Vocabulary Work.
2. 1.c; 2.a; 3.e; 4.j; 5.b; 6.d; 7.n; 8.f; 9.g; 10.h; 11.m; 12.i; 13.e; 14.k; 15.q; 16.o; 17.p.
5. 1.b; 2.c; 3.k; 4.j; 5.i; 6.d; 7.a; 8.e; 9.g; 10.o; 11.f; 12.h; 13.l; 14.m; 15.n.
6. 1.e; 2.a; 3.c; 4.h; 5.d; 6.b; 7.; 8.g.

7. 1.m; 2.a; 3.f; 4.h; 5.g; 6.b; 7.j; 8.c; 9.e; 10.k; 11.i; 12.d; 13.l.
8. 1.a; 2.a; 3.b; 4.c; 5.a; 6.a; 7.a; 8.b.
III. Comprehension and Word Study.

2. 1. F; 2. T; 3. F; 4. T; 5. F.

3. 1. a; 2. b; 3. b; 4. c; 5. a.
4. 1. Wastewater is any water that has been adversely affected in quality by anthropogenic influence.
2. It comprises liquid waste discharged by domestic residences, commercial properties, industry, and/or agriculture and can encompass a wide range of potential contaminants and concentrations. 
3. "Sewage" includes domestic, municipal, or industrial liquid waste products disposed of, usually via a pipe or sewer or similar structure, sometimes in a cesspool emptier.
4. Pathogens can cause a variety of illnesses.
5. The composition of wastewater varies widely. 
6. The physical infrastructure, including pipes, pumps, screens, channels etc. used to convey sewage from its origin to the point of eventual treatment or disposal is termed sewerage.

Учебный элемент 2 (УЭ-2).
Sewerage
I. Vocabulary Work.

2. 1.b; 2.a; 3.g; 4.d; 5.n; 6.h; 7.f; 8.i; 9.j; 10.k; 11.c; 12.e; 13.l; 14.m.
6. 1.i; 2.a; 3.l; 4.b; 5.h; 6.c; 7.d; 8.e; 9.g; 10.f; 11.j; 12.k; 13.n; 14.m.
7. 1.d; 2.g; 3.b; 4.c; 5.e; 6.a; 7.f.

8. 1.g; 2.i; 3.e; 4.f; 5.a; 6.c; 7.b; 8.j; 9.d; 10.h.

10. 1.community, 2.pollution, 3.properties, 4. sewage, 5. domestic, 6. treatment, 7. sewers, 8.wastewater, 9.principal. 
III. Comprehension and Word Study.

3. 1.T; 2.F; 3.F; 4.F; 5.F; 6.F; 7.T.

4. 1.b; 2.c; 3.a; 4.c; 5.b; 6.a; 7.c; 8.a.
Учебный элемент 3 (УЭ-3).
From the History of Sewerage
I. Vocabulary Work.

2. 1.d; 2.e; 3.a; 4.g; 5.b; 6.c; 7.f.
5. 1.g; 2.a; 3.e; 4.h; 5.b; 6.c; 7.f; 8.d.

6. 1.e; 2.a; 3.f; 4.b; 5.c; 6.d.

7. 1.b; 2.f; 3.a; 4.e; 5.d; 6.g; 7.h; 8.c; 9.j; 10.i.
9. 1.a; 2.b; 3.a; 4.c; 5.c; 6.a; 7.b; 8.c; 9.c.
III. Comprehension and Word Study.

2. 1.F; 2.T; 3.F; 4.T; 5.T; 6.T; 7.T; 8.T.
3. 1.c; 2.b; 3.b; 4.c; 5.c.
5. 1. In the 19th century London outgrew the narrow limits of the city proper and its adjacent parishes became a great metropolis, the centre of the world's commerce.
2. Sanitation was as little considered as magnetism or the use of steam for power purposes.
3. The lack of central authority rendered a systematic study and execution of sewerage work impossible. 
4. The sewers in adjoining parishes were of different elevation so that a junction of them was impracticable.

5. And there are also hundreds of streets, courts and alleys that have no sewers.
6. After 2 outbreaks of cholera a royal commission was appointed to inquire into sanitary improvements of London. 
Progress Test

1. 1.a; 2.a; 3.b; 4.c; 5.c; 6.b; 7.a; 8.c; 9.a; 10.a; 11.b; 12.c; 13.a; 14.b; 15.b; 16.a; 17.a; 18.b; 19.a; 20.a.
2. 1. i; 2. j; 3. l; 4. n; 5. a; 6. g; 7. m; 8. b; 9. f; 10. c; 11. k; 12. d; 13. h; 14.e.
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A Letter from the Author

Dear Students,

Now the time has come to congratulate you, because you have completed another important stage in your English. You are no longer beginners! You have practically covered all the essential rules of English grammar, and your vocabulary now exceeds 1,500 words. You have already learnt enough general English to begin specializing in the English of your profession. This is not a bad result, and you have a real reason to be satisfied.


There is something, however, very serious left to talk about. Unfortunately, there is no such thing as a stabilized state in your knowledge of the language. Like any activity requiring a skill, your ability to use English needs regular practice. You either go on acquiring knowledge, practicing and making progress, or you begin to forget what you have learnt and lose the skills, and very quickly at that!

In other words, once you have started learning a foreign language, you shouldn't stop, otherwise, you risk forgetting a great deal of what you know.

Of course, it isn't always easy to find someone to speak to, but finding a good English book to read is no problem at all. When you read, you sometimes increase your vocabulary without any special effort on your part, but don't forget that a new word is always worth looking up in the dictionary, especially if you are going to use it in your own speech.


In addition to reading, which has always been a reliable way of increasing competence in a foreign language, there is something that only a modern learner can afford to do. It is listening to the radio and tapes and watching video.

         Remember  the proverb: You are as many a person as languages you know.


Good luck!
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