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INTRODUCTION

These educational materials are designed for thedE&lents of the 2nd year of
studies of the speciality “Water Supply and Disitibn” to develop their knowledge
and skills in technical English according to th@ofession.

This manual is based on the authentic texts froffierént sources concerning
water supply and distribution problems. It contate tasks for reading and
translation, speaking, writing, vocabulary tasksts and tasks for summarizing. The
manual consists of 5 units and is expected to kered during practical classes.

Each unit contains:

» pre-reading activity

* an authentic text for reading, translation andulson in class;
* comprehension exercises;

» exercises for memorization and mastering key voeapu

* texts for summarizing.



UNIT 1

USAGE OF WATER

Usage of fresh water

1. Find the following words using the vocabulary:
sewage
consumptive
irrigation

. run-off

. demand for

. estimate

. refinery

. enhance

. artificial

10. whitewater boating

Yo JENII NG IENTMITNITS

2. Match the opposites:

1) renewable a) minimize

2) produce b) profitable

3) expensive C) increase

4) enlarge d) cooling (system)
5)unavailable e) worst

6) reduce f) consume

7) unprofitable g) natural

8) improvement h) non-renewable
9) artificial I) available

10) heating j) cheap

Usage of fresh water can be categorized as conswgmodd non-consumptive
(sometimes called "renewable"). A use of waterasstmptive if that water is not
immediately available for another use. Losses bsuface seepage and evaporation
are considered consumptive, as is water incorporat® a product (such as farm
produce). Water that can be treated and returnsdrésce water, such as sewage, is
generally considered non-consumptive if that wasgr be put to additional use.



Agricultural

A farmin Ontario

It is estimated that 69% of world-wide water usdaisirrigation, with 15-35%
of irrigation withdrawals being unsustainable. tme areas of the world irrigation is
necessary to grow any crop at all, in other arepsrmits more profitable crops to be
grown or enhances crop Yyield. Various irrigatiorttmels involve different trade-offs
between crop yield, water consumption and capdat of equipment and structures.
Irrigation methods such as most furrow and overlsgathkler irrigation are usually
less expensive but also less efficient, becausenrolithe water evaporates or runs
off. More efficient irrigation methods include dripr trickle irrigation, surge
irrigation, and some types of sprinkler systemsnaltbe sprinklers are operated near
ground level. These types of systems, while mopeesive, can minimize runoff and
evaporation. Any system that is improperly manacgad be wasteful. Another trade-
off that is often insufficiently considered is safiation of sub-surface water.
Aquaculture is a small but growing agricultural wéevater. Freshwater commercial
fisheries may also be considered as agriculturak wd water, but have generally
been assigned a lower priority than irrigation. glebal populations grow, and as
demand for food increases in a world with a fixedtev supply, there are efforts
underway to learn how to produce more food witls ater, through improvements
in irrigation methods and technologies, agricuktwater management, crop types,
and water monitoring.

I ndustrial

A power plant in Poland.

It is estimated that 15% of world-wide water uséndustrial. Major industrial
users include power plants, which use water folicgoor as a power source (i.e.
hydroelectric plants), ore and oil refineries, whigse water in chemical processes,
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and manufacturing plants, which use water as aestlvihe portion of industrial

water usage that is consumptive varies widely, &sita whole is lower than
agricultural use.

DrinkingWater.
It is estimated that 15% of world-wide water usefas household purposes.
These include drinking water, bathing, cooking, itsdilon, and gardening. Basic

household water requirements have been estimateetey Gleick at around 50 liters
per person per day, excluding water for gardens.

Recr eational

Whitewater rapids.

Recreational water use is usually a very smalldvotving percentage of total
water use. Recreational water use is mostly tieteservoirs. If a reservoir is kept
fuller than it would otherwise be for recreatiohem the water retained could be
categorized as recreational usage. Release of Vrat@r a few reservoirs is also
timed to enhance whitewater boating, which alsddctwe considered a recreational
usage. Other examples are anglers, water skiengrenanthusiasts and swimmers.
Recreational usage is usually non-consumptive. Golfrses are often targeted as
using excessive amounts of water, especially iardegions. It is, however, unclear
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whether recreational irrigation (which would inckudprivate gardens) has a
noticeable effect on water resources. This is lgrgeie to the unavailability of
reliable data. Some governments, including the f@alian Government, have
labeled golf course usage as agricultural in otdeleflect environmentalists' charges
of wasting water. However, using the above figuassa basis, the actual statistical
effect of this reassignment is close to zero.

Additionally, recreational usage may reduce thelab#éity of water for other
users at specific times and places. For exampleerwetained in a reservoir to allow
boating in the late summer is not available to isnduring the spring planting
season. Water released for whitewater rafting nwybe available for hydroelectric
generation during the time of peak electrical desinan

Environmental

Explicit environmental water use is also a very l§imat growing percentage of
total water use. Environmental water usage incluakicial wetlands, artificial
lakes intended to create wildlife habitat, fishdats around dams, and water releases
from reservoirs timed to help fish spawn. Like eational usage, environmental
usage is non-consumptive but may reduce the avaifatf water for other users at
specific times and places. For example, water seldeom a reservoir to help fish
spawn may not be available to farms upstream.

3. Match words with their definitions:

1. sewage a) the protection of public health byaang
and treating waste, dirty water etc;
2. reservoir b) a building where electricity is guced to
supply a large area [= power station]
3. sanitation C) an activity that you do for ple&saor
amusement
4. crop d) a lake, especially an artificial one gnehwater
Is stored before it is supplied to people's houses;
5. power plant e) the amount of wheat, rice, fetitthat is

produced in a season [= harvest]
6. fishery (plural fisheries)| f) the mixture of viagrom the human body and
used water that is carried away from houses hy
pipes under the ground

7. recreation g) a part of the sea where fish auglat in large
numbers

4. Complete the table.

Usage of water : Advantages Disadvantages
Agricultural
Recreation.
Environmental
Industrial
Household




5. Complete these sentences with the following words:
*available for *to grow *rafting * amounts of * be considered * specific times
1. A use of water is consumptive if that water ¢ immediately
another use.

2. In some areas of the world irrigation is necsssa any crop at all.

3. Water released for whitewater maly be available for
hydroelectric generation during the time of peactlcal demand.

4. Golf courses are often targeted as using exaessi water,
especially in drier regions.

5. Freshwater commercial fisheries may also as agricultural

uses of water, but have generally been assignegex Ipriority than irrigation.
6. Recreational usage may reduce the availabilityvater for other users at
and places.

6. Make up a summary of thistext completing the following sentences:
1. The article (paper)
e FS3 (== o |1 =Y o
= 1016 111
S or- 1 A (=TSR T {01 g F= 11 To] o o] o IR
- INfOrMS the reader Of ....oee e eer e

2. Among the other problems the article raisegtioblem .............ccccceeeeiieirrennnn.
3. The author gives some facts CONCEINING .......ccouvviiiieiiiiiiiiiiiee e
4. The author states that (thinks, emphasizesamsyldescribes, presents) ..........
5. Upon reading the paper, one realizes that . .ccccc....ooooeeiiiiiiiiiiiiiiie e
6. The paper surveys briefly (presents some irtiagefacts concerning) .............

100%

a0%

B0% -

40% A

20%
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1970 1880 1930 2000

Water stress

Best estimate of the share of people in develomogntries with access to
drinking water 1970-2000.

The concept of water stress is relatively simplecdding to the World
Business Council for Sustainable Development, @iap to situations where there is
not enough water for all uses, whether agriculiuradustrial or domestic. Defining
thresholds for stress in terms of available waegrgapita is more complex, however,
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entailing assumptions about water use and itsieffoy. Nevertheless, it has been
proposed that when annual per capita renewablévieger availability is less than

1,700 cubic meters, countries begin to experierergo@ic or regular water stress.
Below 1,000 cubic meters, water scarcity beginbamper economic development
and human health and well-being.

UNIT 2

WASTEWATER

Wastewater. Origins of Wastewater

1) Wastewater is any water that has been advewdéhgted in quality by
anthropogenic influence. It comprises liquid wasiescharged by domestic
residences, commercial properties, industry, anagoiculture and can encompass a
wide range of potential contaminants and conceatrat In the most common usage,
it refers to the municipal wastewater that contartsoad spectrum of contaminants
resulting from the mixing of wastewaters from diéfiet sources.

2) Wastewater or sewage can come from:

Human waste: so calledblack water from lavatories; sewage treatment plant
discharge; washing water, rainfall collected orfspgards.

Industrial waste: industrial site drainage, industrial process watarganic,
inorganic , extreme pH, agricultural drainage.

3) The composition of wastewater varies widely.sTisi a partial list of what it
may contain: water (> 95%), pathogens, organictigf@s, inorganic particles,
soluble inorganic material, animals, gases, emuogsitoxins.

4) Some industrial facilities generate ordinary éstic sewage that can be
treated by municipal facilities. Industries thatngete wastewater with high
concentrations of conventional pollutants, toxidlygants or other nonconventional
pollutants such as ammonia need specialized treatisestems. Some of these
facilities can install a pre-treatment system toaee the toxic components, and then
send the partially-treated wastewater to the mpalcsystem. Industries generating
large volumes of wastewater typically operate tlo®n complete on-site treatment
systems.

Some industries have been successful at redesigthay manufacturing
processes to reduce or eliminate pollutants, throagprocess called pollution
prevention.

5) Sedimentation is often used as a primary stagenodern waste water
treatment plant. Due to the large amount of reagmuessary to treat domestic
wastewater, preliminary chemical coagulation armtdulation are generally not
used, remaining suspended solids being reducedlloyfng stages of the system.

6) Sediment (loose soil) washed off fields is taegést source of agricultural
pollution in the United States. Farmers may utikzesion controls to reduce runoff
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flows and retain soil on their fields. Common tedues include contour plowing,
crop mulching, crop rotation, planting perenniaps and installing riparian buffers.

7) Nutrients (nitrogen and phosphorus) are typycalpplied to farmland as
commercial fertilizer. Nutrients may also enterafirfrom crop residues, irrigation
water, wildlife, and atmospheric deposition. Farsnean develop and implement
nutrient management plans to reduce excess appiiaalt nutrients.

1. Arrangethe paragraph titlesin theright order:

A. Agricultural wastewater.

B. Nutrient management.

C. Waste Water Treatment.

D. Wastewater constituents.

E. Wastewater origin.

F. Industrial wastewater.

G. Sedimentation.

2. Answer the questions:

1. What is wastewater?

2. What does wastewater consist of?

3. What is an origin of wastewater?

4. What do you know about nutrients?

5. What do some plants do to treat wastewater?

3. Match the following pollutants with their groups:

Pathogens protozoa, insects, arthropods, small fish
Gases paints, adhesives, mayonnaise, hair colourants
Emulsions hairs, food, paper, plant materials
Organic particles sand, metal particles, ceramics
Toxins hydrogen sulphide, carbon dioxide, methane
Animals ammonia, road-salt, sea-salt
Soluble inorganic material | bacteria, viruses and parasitic worms
Inorganic particles pesticides, poisons, herbicides.

Sewage.

Sewage is created by residences, institutions amdmercial and industrial
establishments. Raw sewage includes household Jigsid from toilets, baths,
showers, kitchens, sinks that is disposed of weesg In many areas, sewage also
includes liquid waste from industry and commerce.

The separation and draining of household wastegrag water and black water
Is becoming more common in the developed worldh gitey water being permitted
to be used for watering plants or recycled forHlng toilets. Municipal wastewater
therefore includes residential, commercial, andigtdal liquid waste discharges, and
may include storm water runoff.

Domestic sewage is 99.9% pure water; the other §%allutants. These
pollutants although small, pose risk on a largdéesda urban areas, domestic sewage
Is typically treated by centralized sewage treatnpdamts. In the U.S., most of these
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plants are operated by local government agenciesidypal treatment plants are
designed to control conventional pollutants. Welsigned and operated systems can
remove 90 percent or more of these pollutants. Splaets have additional sub-
systems to treat nutrients and pathogens. Most aipatiplants are not designed to
treat toxic pollutants found in industrial wastegrat

Sewage systems capable of handling storm waterkaosvn as combined
systems or combined sewers. Such systems areyavaltied since they complicate
and thereby reduce the efficiency of sewage treatnpdants owing to their
seasonality. The variability in flow also leads dfien larger than necessary, and
subsequently more expensive, treatment facilitiesaddition, heavy storms that
contribute more flows than the treatment plant tamdle may overwhelm the
sewage treatment system, causing a spill or owerflo is preferable to have a
separate storm drain system for storm water insatleat are developed with sewer
systems.

As rainfall runs over the surface of roofs andgheund, it may pick up various
contaminants including soil particles and otherimmedt, heavy metals, organic
compounds, animal waste, and oil and grease. Exengbltreatment processes used
for storm water include sedimentation basins, wel$a buried concrete vaults with
various kinds of filters, and vortex separators.

1. Answer the questions:
1. How sewage is created?
2. What does raw sewage consist of?
3. What is a combined sewer?
4. Do you know the examples of treatment processed for storm water?

2. Match the words with their definitions:

organic compounds | to pass a substance through a system again faoefurt
treatment

contaminate the precipitation in the form of raindrops

sewage relating to living plants or animals

rainfall any combination of two or more parts

compound to make impure by touching or mixing, pollute

recycle waste matter from domestic or industrial establisht®s

3. Complete the sentences.

1. Sewage is created by
2. Raw sewage includes
3. The separation and draining of household wasi® grey water and black

water is becoming
It is preferable to have a separate storm digstem for
Sewage systems capable of
Municipal wastewater therefore includes
Sewage also includes liquid waste from

Noobh
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4. Fill in the gaps with the words:
septic, sewage, pollutants, employ, control
1. Well-designed and operated systems can removepedfent or more of

the

2. Domestic sewage is typically treated by cerzedl, treatment
plants.

3. Municipal treatment plants are designed to conventional
pollutants.

4. A household or business not served by a munitigatment plant may have an
individual tank, which treats the tesater on site and
discharges into the soil.

5. Cities with sanitary sewer overflow ne wr more engineering

approaches to reduce discharges of untreated sewage

Sewage treatment. Process overview.

Sewage treatment, or domestic wastewater treatnsetiie process of removing
contaminants from wastewater and household sewvmske, runoff and domestic. It
includes physical, chemical, and biological proesst® remove physical, chemical
and biological contaminants. Its objective is todqarce a waste stream and a solid
waste or sludge suitable for discharge or reusé ln@o the environment. This
material is often contaminated with many toxic erigaand inorganic compounds.

To be effective, sewage must be conveyed to antexat plant by appropriate
pipes and infrastructure and the process itselft hessubject to regulation and
controls. Some wastewaters require different andesiones specialized treatment
methods. At the simplest level, treatment of sewapk most wastewaters is carried
out through separation of solids from liquids, disulay settlement. By progressively
converting dissolved material into solids, usuallbiological flock which is then
settled out, an effluent stream of increasing gusifproduced.

Sewage can be treated close to where it is createmhllected and transported
via a network of pipes and pump stations to a mpaldreatment plant. Sewage
collection and treatment is typically subject todh state and federal regulations and
standards. Industrial sources of wastewater oftequire specialized treatment
processes. Conventional sewage treatment may evbhee stages, called primary,
secondary and tertiary treatment

Primary treatment consists of temporarily holding the sewage in &esgent
basin where heavy solids can settle to the bottdmevoil, grease and lighter solids
float to the surface. The settled and floating mal® are removed and the remaining
liquid may be discharged or subjected to secontlaagtment.

Secondary treatment removes dissolved and suspended biological matter.
Secondary treatment is typically performed by iedigus, water-borne micro-
organisms in a managed habitat. Secondary treatmamyt require a separation
process to remove the micro-organisms from theddewater prior to discharge or
tertiary treatment.
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Tertiary treatment is sometimes defined as anything more than prinaany
secondary treatment. Treated water is sometimedelited chemically or physically
prior to discharge into a stream, river, bay, lagoo wetland, or it can be used for
the irrigation of a golf course, green way or pdfhkt is sufficiently clean, it can also
be used for groundwater recharge or agriculturgh@ses.

As of 2006, waterborne diseases are estimatedusech 8 million deaths each
year. These deaths are attributable to inadequdikcpsanitation systems and it is
clear that proper sewerage need to be installed

Appropriate technology options in water treatmemtlude both community-
scale and household-scale point-of-use designs.

In order for the decrease of waterborne diseaskawve long term effects, water
treatment programs implemented by research andagexwent groups in developing
countries must be sustainable by its own residdifis. can ensure the efficiency of
such programs after the departure of the reseaaim tas monitoring is difficult
because of the remoteness of many locations.

1. Answer the questions:
. What is a sewage treatment?
. What is the goal of this process?
. What is a way to make sewage less dangerousafare?
. How many stages may conventional sewage treaimasive?
. What is the reason for waterborne diseasespeaap

ga b wWDNPEF

2. Fill in the gaps in the sentences, using the correct form of the verbs:
to convey, to call, to estimate, to require, to disinfect, to contaminate, to remove

1. Waterborne diseases to cause 1.8mmuléaths each year.

2. Secondary treatment dissolved and sdsgdiological matter.

3. Conventional sewage treatment may involve tstages, primary,
secondary and tertiary treatment.

4. Some wastewaters different and sometimes spedareatment methods.

5. This material often with many d¢oarganic and inorganic
compounds.

6. To be effective, sewage must be 0 a treatment plant.

7. Treated water sometimes chemmaphysically.

3. Decide whether the following statements are true or false, correct those ones
which arefalse.
1. Secondary treatment is sometimes defined asiagytmore than primary and
secondary treatment.
Sewage treatment includes just chemical anddicdl processes.
Conventional sewage treatment may involve thstges, called primary,
secondary and tertiary treatment.
4. Treated water can be used for the irrigatioa gblf course, green way or park.
5. In order for the decrease of waterborne disetsésve long term effects,
water treatment programs can be ignored by thdests.

wn
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6. Secondary treatment may require a separatiocepsoto remove the micro-
organisms from the treated water prior to discharge

7. The government should regulate and control tbegss of sewage treatment.

8. If treated water is sufficiently clean, it cam lised for agricultural purposes.

9. Sewage must be transported to a treatment phardppropriate pipes and
infrastructure.

10. Appropriate technology options in water treattmeclude tree designs.

Sedimentation stages.
Match the following words with their Russian equivalents.

1. tank A.nipocreiitiie (MEKpOOPTaHU3MBI)

2. (rease BpacTBopumbilii

3. homogeneous liquid (CMa3ouHbBIC BENIECTBA

4. mechanically driven scrapers pesepsyap

5. saponification E. ocaxnenue, OTII0KEHUE OCAKA

6. biological content FombLieHne

7. Dbiota G.duopa u ayHa onpeeIéHHOro paiioHa
8. soluble H.omHopoaHast dKUAKOCTh

9. protozoa |. Pazmaraemmiii

10. biodegradable Jmexanndeckue rpeiaepsl (CKpeOKH)
11. sedimentation Kononoruueckuii coctas

In the primary sedimentation stage, sewage flowsouih large tanks,
commonly called "primary clarifiers" or "primarydienentation tanks". The tanks are
large enough that sludge can settle and floatingpmaé such as grease and oils can
rise to the surface and be skimmed off. The maimpgae of the primary
sedimentation stage is to produce both a genenallgogeneous liquid capable of
being treated biologically and a sludge that carsd&ygarately treated or processed.
Primary settling tanks are usually equipped withcihamically driven scrapers that
continually drive the collected sludge towards ager in the base of the tank from
where it can be pumped to further sludge treatrstages. Grease and oil from the
floating material can sometimes be recovered fposgication.

Secondary treatment is designed to substantialjyadie the biological content
of the sewage such as are derived from human wésbe, waste, soaps and
detergent. The majority of municipal plants trela¢ tsettled sewage liquor using
aerobic biological processes. For this to be dffecthe biota requires both oxygen
and a substrate on which to live. There are a nuwmib&ays in which this is done. In
all these methods, the bacteria and protozoa camsuodegradable soluble organic
contaminants (sugars, fats, organic short-chaiharamolecules) and bind much of
the less soluble fractions into floc.

The purpose of tertiary treatment is to providealftreatment stage to raise the
effluent quality before it is discharged to theaigtg environment (sea, river, lake,
ground). More than one tertiary treatment proceag be used at any treatment plant.
If disinfection is practiced, it is always the firmocess.
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1. Answer the questions:
. What is the main purpose of the primary sediaignt stage?
. Why the tanks for the primary treatment showdbthe large size?
. How are the primary settling tanks usually epeql?
. What is the main purpose of the secondary sedatien stage?
. Which way do the majority of municipal plantedt the settled sewage liquor?
. What is the main purpose of tertiary treatment?
. What biodegradable soluble organic contamindntgou know?

~NOoO ok WNPE

2. Fill in the gaps:
n the primary sedimentation stage, sewage flalw®ugh large tanks,
commonly called or :
2. he main purpose of the primary sedimentatiogesta both a
generally homogeneous liquid and a sludge.
3. rease and oil from the floating material can swmes be recovered

=

econdary treatment is designed to substantitdyrade the biological content
of the sewage such as :
he biota requires both and on which to live.
he soluble organic contaminants are
he receiving environment is :
f IS practiced, it is alwaysfih@l process.

o
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3. Try to define which stage of sedimentation these words are belong to:
Treatment Process
primary biodegradable, floc, human waste, aerollogical
processes, biota, oxygen, biological content

secondary disinfection, final, effluent, discharge
tertiary tanks, sludge, scrapers, homogeneougirftpeaterial,
saponification

Disinfection.

The purpose of disinfection in the treatment of teaster is to substantially
reduce the number of microorganisms in the watdpealischarged back into the
environment. The effectiveness of disinfection deseon the quality of the water
being treated (cloudiness, pH), the type of disitiém being used, the disinfectant
dosage (concentration and time), and other envieonah variables. Cloudy water
will be treated less successfully since solid mattn shield organisms, especially
from ultraviolet light or if contact times are lo&enerally, short contact times, low
doses and high flows all militate against effeciiginfection. Common methods of
disinfection include ozone, chlorine, or ultravidight.

Chlorination remains the most common form of wastew disinfection in
North America due to its low cost and long-terntdmg of effectiveness.

Ultraviolet (UV) light can be used instead of che; iodine, or other
chemicals. Because no chemicals are used, thedreadter has no adverse effect on
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organisms that later consume it, as may be thew#isether methods. UV radiation
causes damage to the genetic structure of bactarisses, and other pathogens,
making them incapable of reproduction. The key dlisatages of UV disinfection
are the need for frequent lamp maintenance andaepient and the need for a
highly treated effluent to ensure that the targetroaorganisms are not shielded from
the UV radiation. In the United Kingdom, light isdbming the most common means
of disinfection because of the concerns aboutrigacts of chlorine in chlorinating
residual organics in the wastewater and in chléngaorganics in the receiving
water.

1. Answer the questions:
What is the purpose of disinfection?
What does the effectiveness of disinfection ddpmn?
What parameters does a disinfectant dosageicmita
Ozone, chlorine, or ultraviolet light are themeoon methods of disinfection,
aren't they?
Why does chlorination remain the most commonmfoof wastewater
disinfection in North America?
What are the key disadvantages of UV disinfaétio
Why in the United Kingdom scientists prefer ligis the most common means
of disinfection?

hronNPE
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2. Complete the sentences:
The purpose of disinfection in the treatmenivastewater is
The effectiveness of disinfection depends on
The disinfectant dosage is
Common methods of disinfection include
Chlorination remains the most common form of tewaster dlsmfectlon in
North America due
Ultraviolet (UV) light can be used instead of
UV radiation causes damage to
The key disadvantages of UV disinfection are
In the United Kingdom, light is becoming the mas)mmon means of
disinfection because of

akrowNE

©oNO

Water Treatment Situations I n Different Countries.

In the US and EU, uncontrolled discharges of waatemto the environment are
not permitted under law, and strict water qual@guirements are to be met.

A significant threat in the coming decades will the increasing uncontrolled
discharges of wastewater within rapidly developaogintries. In many developing
countries the bulk of domestic and industrial wastier is discharged without any
treatment or after primary treatment only. In Lafimerica about 15% of collected
wastewater passes through treatment plants. InAdexeg 97 percent of the country’s
sewage is discharged raw into the environment.
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In a relatively developed Middle Eastern countrgtsas Iran, Tehran's majority
of population has totally untreated sewage injedtedhe city’s groundwater. In
Israel, about 50 percent of agricultural water esagprovided through reclaimed
sewer water. Future plans call for increased usteastted sewer water as well as
more desalination plants.

Most of sub-Saharan Africa is without wastewateatment.

Water utilities in developing countries are chrafiic underfunded because of
low water tariffs, the inexistence of sanitatiomiffa in many cases, low billing
efficiency and low quality operational efficiendy addition, wastewater treatment
typically is the process within the utility thatcesves the least attention, partly
because enforcement of environmental standard®aos. fAs a result of all these
factors, operation and maintenance of many waséwatatment plants is poor.
Developing countries as diverse as Egypt, AlgeZiaina or Colombia have invested
substantial sums in wastewater treatment withobteatg a significant impact in
terms of environmental improvement.

1. Answer the questions:
1. Is there any difference between the highly dgwedl countries and developing
ones in utility of wastewater?
2. Why do you think the bulk of domestic and indastwastewater is discharged
without any treatment in many developing countries?
3. In which Latin country the situation with dischmg wastewater into the
environment is the worst?
Why water utilities in developing countries dramatically underfunded?
Which developing countries have made a progneesting substantial sums in
wastewater treatment?

2. Decide whether the following statements are true or false, correct those ones
which arefalse.

1. In Latin America about 15% of collected wasteawas discharged into the
environment.

2. Operation and maintenance of many wastewatatntent plants in developing
countries is poor.

3. In Israel, about 50 percent of agricultural watsage is injected to the city’s

groundwater.

Israel tends to maintain the enterprises foaltestion of water.

Most of sub-Saharan Africa is with perfect wasteer treatment.

3. Make a short report about the wastewater treatment situation in your own
country.

ok

ok
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UNIT 3

WATER TREATMENT

Bottled water

Give the Russian equivalents to the words and phrases:

bottled water, tap water, scientific study, the Natural Resources Defense
Council, high quality, contamination, organic chemicals, to recycle, toxic chemicals,
food chain, marinelife, re-usable water bottle

The fact is that bottled water sold in our counsrynot always filtered and not
necessarily cleaner or safer than most tap wateqrding to a four-year scientific
study recently made public by the Natural Resou@efense Council (NRDC). The
NRDC's study included testing of more than 1,00@lé® of 103 brands of bottled
water. While most of the tested waters were founbe of high quality, some brands
were significantly contaminated.

About one-third of the waters tested containedl&ewé contamination including
synthetic organic chemicals, bacteria, and arsdnidact, about a quarter of all
bottled water is actually bottled tap water, acowmgdto government and industry
estimates.

Most water companies use polyethylene plasticsditiebtheir products. The
manufacturing process of these bottles requireembmation of natural gas and
petroleum. It takes more than 17 million barrelsodf annually to create enough
plastic to meet the demand for bottled water. Ti®anough to fuel more than one
million cars for 1 full year.

Another problem is the transportation costs oflbdtvater. Water is very heavy
and it takes a lot of fuel to transport millions tohs of drinking water every day.
When the time comes to recycle these plastic lstdgen more oil is needed as
recycling plants require large amounts of fuel aleédn water to operate. So even the
recycling of plastic bottles becomes a major dembedf the Earth's precious natural
resources.

It is estimated that only about 15-20% of plastmitles get recycled. The
majority ends up in landfills, with a good portiamaking it out to the oceans where
they will break down into smaller pieces. Thesestitapellets absorb many toxic
chemicals and are often mistaken for food by glesyof marine life. This adversely
affects the entire eco-system of the ocean as esskand death is passed up and
down the food chain. Since people eat seafood,heaith is also affected by the
plastics that pollute the seas.

The truth is we can all make a difference in thelveimply by making a small
change in our lifestyle and reducing our depend@mcbottled water. Filtering your
own pure water at home and using a re-usable viatitle is a small step that can
make a big difference for the environment.

1. Answer the questions:
1. Which brands for bottled water do you know? WWheoe do you prefer?
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2. Are you sure that the quality of the bottledevatou usually buy is perfect?
3. What environmental problems we have due to tagyof plastic bottles?
4. Can we solve this problem or not?

2. Find out if the following statements aretrue or false:

1. Bottled water sold in our country is for sutéefied and safer than tap-water.

2. Changing our lifestyle and reducing our dependemn bottled water we can
save our world.

3. A great percentage of plastic bottles get rexjcl

4. Recycling of plastic bottles won't solve thelgemn causing by the usage of

bottled water.
5. Our health is also affected by the plastics.

Water Filter

i, l i

A good water filter is the best and maybe the @dlution nowadays. You can
install and maintain the filters yourself and casw@e and feel safe about the water
which you and your family drink. Just make sure filter you choose removes the
most spectrum of contaminants. Usually a profesdibitration system worth invest-
in is a 4 to 5 stage water purifier system. Eaegestwill remove certain types of
contaminants, and all stages combined should grotee from just about every
contaminant. Reverse osmosis water filters witlivattd carbon pre-filters, plus an
ultraviolet light, are what we believe to be thestnthorough and cost effective way
to purify drinking water. Such a system will pay ftself within half a year and can
last 10-15 years with easy annual filter changes.

Explain how a water filter works and why it is considered to be the best
solution for today.

TheHistory of Modern Water Filtration

The history of water filters is indelibly tied tbe history of water, itself. As
human industry has grown and water has become owr@aminated, water filters
have emerged over the centuries in response tgrdveing recognition of the need
for pure, clean water to drink and the realizattbat such water does not occur
naturally. Water has greatly affected humanity eindization for millennia. Because
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water is so absolutely vital to our body systems, as living beings, are entirely
dependent upon water. In fact, this simple substanwre than any other factor,
guided the formation of civilization.

Early civilizations were clustered around waterrses, and it was water that
initiated the first substantial agriculture in tiertile Crescent, leading to more
complex and sedentary civilizations. For centunester availability guided the type
of foodstuff that could be grown in an area. Watas also the impetus and guiding
force behind the first cross-cultural interactiortsarly trade was completely
dependent upon water, for transportation of goaut$ sustenance of people and
animals. Throughout the centuries, as technologeldped, people have gradually
gained more control of water. They have been abl@ansport water to arid lands,
stop and redirect rivers, and even determine whdrere, and how much rain will
fall.

Even with increased control of water resourcesemstill continues to dominate
the political, economic, and social structure dfrations. This statement can be
verified by looking at political struggles withirhé United States over water
resources or throughout the Middle East over actessnited water. Concerning
conflict in the Middle East, former World Bank Videresident Ismail Serageldin
stated in 2000, "Many of the wars of this centugrevabout oil, but the wars of the
next century will be about water". In modern timesncerns over water quality
remain supreme. Over the years, scientists haveovsed more and more
contaminants in fresh water sources, and these sarartists have noted a strong
correlation between drinking water contaminationd amany significant health
problems.

Due to the rampant impurity of water and the crugysiological need for
clean, fresh drinking water, several treatmentriadtives have emerged throughout
the history of water treatment. Water filtratiomeoof the more viable and prominent
of these treatment alternatives, has somethingefarkable past. Historians believe
that the use of water filters began more than 4@4s ago! The earliest recorded
attempts to find or generate pure water date backRO0O b.c.e. Early Sanskrit
writings outlined methods for purifying water. Tkasiethods ranged from boiling or
placing hot metal instruments in water before dngkit to filtering that water
through crude sand or charcoal filters (Baker &aBarl981). These writings suggest
that the major motive in purifying water was to yid® better tasting drinking water.
It was assumed that good tasting water was alsmcleeople did not yet connect
iImpure water with disease nor did they have thartelogy necessary to recognize
tasteless yet harmful organisms and sentimentatarw

Centuries later, Hippocrates, the famed father eflimine, began to conduct his
own experiments in water purification. He createel theory of the "four humors," or
essential fluids, of the body that related diredttythe four temperatures of the
seasons. According to Hippocrates, in order to tamingood health, these four
humors should be kept in balance. As a part oftheory of the four humors,
Hippocrates recognized the healing power of wdter. feverish patients, he often
recommended a bath in cool water. Such a bath waalign the temperature and

21



harmony of the four humors. Hippocrates acknowlddidmat the water available in
Greek aqueducts was far from pure in its qualitikeLthe ancients before him,
Hippocrates also believed good taste in water mekeainliness and purity of that
water. Hippocrates designed his own crude wattsr fib "purify” the water he used
for his patients. Later known as the "Hippocrateese," this filter was a cloth bag
through which water could be poured after beindeob{Baker & Taras, 1981). The
cloth would trap any sentiments in the water thatercausing bad taste or smell. The
ancient civilizations of Greece and Rome desigmadzang aqueducts to route water
pathways and provide the first municipal water sys.

On the American continent, archeological evidengggsests that the ancient
Mayan civilization used similar aqueduct technoldgy provide water to urban
residents. Further advancements in water technadoghed, for the most part, with
the fall of these civilizations. During the middlkeges, few experiments were
attempted in water purification or filtration. DawtoCatholicism throughout Europe
marked this time period, often known as the Darle®\gue to the lack of scientific
innovations and experiments. Because of the lowl lef/scientific experimentation,
the future for water purification and filtrationesaed very dark.

The first record of experimentation in water fittom, after the blight of the Dark
Ages, came from Sir Francis Bacon in 1627 (BakefFatas, 1981). Hearing rumors
that the salty water of the ocean could be purihed cleansed for drinking water
purposes, he began experimenting in the desalmaficeawater. Using a sand filter
method, Bacon believed that if he dug a hole nearshore through which seawater
would pass, sand particles (presumable heaviergalmparticles) would obstruct the
passage of salt in the upward passage of the whategther side of the hole would
then provide pure, salt-free water. Sadly, his liypsis did not prove true, and Bacon
was left with salty, undrinkable water. His expegmhdid mark rejuvenation in water
filter experimentation. Later scientists would &l his lead and continue to
experiment with water filtration technology.

1. Answer the questions:
1. Did water effect the human civilization? In winay?
2. Do you think we are entirely dependent upon waihy?
3. Did Hippocrates make a great contribution intee tprocess of water
purification? What do you know about him?
4. When did people start to use the water filters?

2. Fill in the gaps in the sentences:

1. Water guided the formation of :

2. Early civilizations were clustered around , and it was water
that led to more complex civilizations.

3. Early was completely dependemnt wader, for transportation
of and sustenance of and

4. Water still continues to dominate the , , and

structure of all nations.
5. It is noted a strong correlation between
contamination and many significant
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6. The major motive in purifying water was to better tasting
drinking water.

3. Make up a summary of the text.

UNIT 4

SEWERAGE

Sewerage

The problem of protecting natural water resources ¢rown very pressing for
many countries since the beginning of the secorfl dfathe 20" century. The
development of human society, the growth of cidiian and social and technical
progress has resulted in the changing of the cotnpo®f natural water resources.
The rivers, lakes and ground waters contain todagorsiderable amount of the
products of mechanical, chemical and biologicalytn.

"Sewage" includes domestic, municipal, or indubkthiquid waste products
disposed of, usually via a pipe or sewer or simitructure. The physical
infrastructure, including pipes, pumps and channekd to convey sewage from its
origin to the point of eventual treatment or disgas termed sewerage. In the past
the word "sewage" also meant what is now calledvésage". Possibly because of
that, the word "sewerage" is often mistakenly usemean "sewage".

The waste products that result from the daily sty in a community are of
two general types: namely, the liquid waste, kn@srsewage and the solid wastes,
known as refuse. The different wastes of which gmweé composed are the
following: the wastes from lavatories, baths, sjrdsd laundry tanks in residences,
Institutions, and business buildings; certain libwastes from various types of
manufacturing or industrial plants, and, in mangnomunities, the surface run-off that
results from storms or street flushing operations.

Sewage may also be divided according to its soumtte the following three
classes. The sewage from residences, institutiodsbaisiness buildings is called
domestic sewage, sanitary sewage or house sewdgd; resulting from
manufacturing or industrial processes is knowmdsstrial waste; and that form run-
off during or immediately following storms is callstorm sewage. A combination of
domestic sewage, industrial waste and storm watesilled combined sewage.

Both sewage and refuse must be removed promptlyoroler to avoid
endangering the health of the community and alsvemnt decomposition of the
materials of animal or vegetable origin and thessgient production of nuisances
and odours.

The removal of all kinds of sewage is usually acglished by means of sewers.
The sewers are placed in the streets at severtab&ew the ground surface. The
general process of removing sewage is designatedvesrage and the entire systems
of sewers including a sewage treatment plant aoevkras a sewerage system.
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The method of sewage treatment to be adopted srtecylar case will depend
almost entirely on local conditions. It may consisly of the discharge of the raw
sewage into a stream or a large body of water. U$ieal methods of sewage
treatment consist either of preliminary treatmelina or of primary treatment
followed by secondary treatment.

During primary treatment the larger and heavierdspérticles settle out from
the liquid. These solid particles that settle autif a slimy paste which is known as
sludge.

The partly clarified sewage that has been givemanry treatment generally
contains much decomposable materials. Thereforthefiutreatment which may be
used with either primary or secondary treatmertissfection or the killing of the
most of the bacteria in the sewage by means of idadsn

1. Answer the questions:
Is there any difference between the words "sagesrand "sewage"?
Has the composition of natural water resouressarned the same since the
ancient time?
What kind of products does modern seweragede¢lu
What does sewerage system contain of?
What are the different wastes of which sewag®mposed?
What is the difference between the sewage dnda@
What is a sewerage system?
What are the usual methods of sewage treatment?
Why disinfection is used for while treating thaste?
0. The method of sewage treatment will depend stinmentirely on local
conditions, won't it?

N =

PO®NOUTAW

2. Fill in the gaps:
1. The rivers, lakes and ground waters containyt@deonsiderable amount of the
products of and pollution.
2. The physical infrastructure used to convey se/\fagn its origin to the point
of eventual treatment or disposal is termed
3. The waste products that result from the dailyvdies in a community are of

general types: the waste, knowseasge and the solid
wastes, known as
4. Sewage may also be d|V|ded according to its into the following
three
5. The sewage resultlng from manufacturing or it@isprocesses is known as
waste.
6. A of domestic sewage, industriadte&vaand storm water is
called sewage.
7. The general process of removing sewage is dagidras and the
entire systems of sewers including a sewage tredtipant are known as
a

8. The usual methods of sewage treatment condiireaf preliminary treatment
alone or of primary treatment followed by
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9. The solid particles that settle out form a slipgste which is known
as :
10. The most of the bacteria in the sewage aredkidly means of

3. Decide whether the following statements are true or false, correct those ones

which arefalse.

. The problem of protecting natural water resosiftas grown very pressing for

many countries since the beginning of the secoifdbhthe last century.

Solid waste products disposed of usually viga.p

The products of mechanical, chemical and bicklgpollution are discharged

into the environment.

The rivers, lakes and ground waters are notacoimated very much today.

Sewerage is the chemical infrastructure.

Sewage may also be divided according to itscgoimto several classes.

The method of sewage treatment to be adoptadprticular case is the same

in any situation.

Sewerage system is the entire systems of sem@ugling a sewage treatment

plant.

wnh e
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From the History of Sewerage

Man’s sewerage practice has been known from andierds. Explorations
revealed sewers in Babylon dating from th& t@ntury before our era. Considerable
information is available about the sewers of Jdemsaworks of this class in ancient
Greek cities are fairly well known and the greatemground drains of Rome have
repeatedly been described.

The history of the progress of sanitation in Longwabably affords a typical
picture of what took place quite generally abowat thiddle of the 10 century in the
largest cities of Great Britain and the United &atell into the 19 century while
London outgrew the narrow limits of the city propard its adjacent parishes and
became a great metropolis, the centre of the wordmmerce, sanitation was as
little considered as magnetism or the use of sfeamower purposes.

The lack of central authority rendered a systematicly and execution of
sewerage work impossible. As late as 1845 there nwasurvey of the metropolis
adequate as a basis for planning sewers. The séwadjoining parishes were of
different elevation so that a junction of them wapracticable.

But the strong feeling that good public health igaduable municipal asset and
depends largely upon good sewerage was the dedagy in the growing popular
recognition of the sanitary importance of a goodesage system.

The first engineer who made a comprehensive stlidgatropolitan sewerage
needs, thus described the conditions of Londonrbeseand cellars in 1847:"There
are hundreds, | may say thousands of houses inntkisopolis which have no
drainage whatever and the greater part of them knking overflowing cesspools.
And there are also hundreds of streets, courtaleys that have no sewers”. After 2
outbreaks of cholera a royal commission was apedirtb inquire into sanitary
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improvements of London. In 1855 Parliament passedaet for the better local
management of the metropolis which laid the basishHe sanitation of London.

In the continent of marked progress in seweragamag 1842 when a severe
fire destroyed the old part of the city of Hambufr@e portion ruined was the oldest
and it was decided to rebuild it according to thedern ideas of convenience. As a
result Hamburg was the first city which had a cogtplsystematic sewerage system
throughout built according to modern ideas. Theesysproved so well designed and
maintained that twenty-five years after the sewesgse completed they were found
by a committee of experts to be clean and almastowt odour.

At the present time the problem of good sanitaigociosely connected with that
of protecting the purity of natural water reserspisince often the same body of
water must serve both as a source and as a rdcgiisewage and storm drainage.
And it is this dual use of water in nature and witcommunities and industrial
premises that establishes the most impelling reakorwater sanitation.

The source of pollution lies largely in the effli®rof industry, urban life,
agricultural production and transport, the worstlytmn being caused by the
chemical industry. Modern agriculture which utiszbuge quantities of chemical
fertilizers also pollutes the ground water andnsve

Despite the growing improvement in water treatmaethods many regions of
the world cannot cope with the rapid rate of watentamination. The highly
industrialized countries naturally suffer more thathers. Certainly the conditions
which existed only a century ago cannot be restorgmesent or future large cities.
But we badly need to find new ways of using theewan industry and agriculture
and of radically improving the technology of dragegourification.

1. Choose the correct variant to complete the sentences:

1. One of the main reasons for the backward cawdiif the sewerage system in
London was...
a) that large sewers were made to discharge inddl sewers.
b) that some of the sewers were higher than thepoess which they were
supposed to drain.
c) that there was no authority to make landlordsneat their houses with
sewers.
d) that there were hundreds or even thousandsusdsowhich were connected
by great underground drains.

2. The sewers in adjoining parishes were of diffesdevation so...
a) sanitation was as little considered as thezatibn of steam for power
purposes.
b) a junction of them was impracticable.
c) the public recognition of the importance of goselwerage systems was
growing.
d) there were hundreds of houses which had noafyaiwhatever.

3. After 2 outbreaks of cholera a royal commissi@s appointed...
a) to find new ways of water treatment.
b) to inquire into sanitary improvements for London
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C) to produce reports clearly showing the neectkbensive sewerage works.
d) to make landlords connect their houses with sewe

4. While London grew and became a great metropibies,centre of the world’'s
commerce,...
a) it was impracticable to make an adequate suagew basis for planning
sewers
b) the connection between a contaminated waterlgwpm the spreading of
diseases was evident.
C) sanitation was as little considered as magnetsithe use of steam for
power purposes.
d) it was only a central authority that could makesystematic study of
sewerage work possible.

5. Nowadays the problem of good sanitation is d¢josennected with that of
protecting the purity of natural water reservoirs...
a) since the chemical industry causes the worahtpmi.
b) since highly industrializes countries sufferaghg from water contamination.
C) since the same body of water serves both asir@esof water and recipient
of sewage and storm drainage.
d) since public health depends greatly on good se&yee

2. a) What do the following numbersrefer to?
1842, 17", 1847, 1855, 19", 1845

b) Make out questions to which these numbers are answers.
3. Make up the summary of thetext.

Regulatory Policy

A great variety of institutions have responsili#iin water supply. A basic
distinction is between institutions responsible palicy and regulation on the one
hand; and institutions in charge of providing seegion the other hand.

Dozens of countries around the world have estaddisiegulatory agencies for
infrastructure services, including often water dy@nd sanitation, in order to better
protect consumers and to improve efficiency. Reguwaagencies can be entrusted
with a variety of responsibilities. They are supmbgo be autonomous from the
executive branch of government, but in many coasthave often not been able to
exercise a great degree of autonomy.

In the United States regulatory agencies for iddithave existed for almost a
century at the level of states, and in Canadaalidhel of provinces. In many US
states they are called Public Utility Commissioff@r England and Wales, a
regulatory agency for water was created as pathefprivatization of the water
industry in 1989.

In many developing countries, water regulatory agenwere created during the
1990s in parallel with efforts at increasing prevaector participation.
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Many countries do not have regulatory agencieswiater. In these countries
service providers are regulated directly by locavegnment, or the national
government. This is, for example, the case in thentries of continental Europe, in
China and India.

Water supply policies and regulation are usuallyingel by one or several
Ministries. In the United States Environmental Botibn Agency whose
administrator reports directly to the Presidentesponsible for water and sanitation
policy and standard setting within the executiveanich. In other countries
responsibility for sector policy is entrusted tdlanistry of Environment (such as in
Mexico and Colombia), to a Ministry of Health (suak in Panama, Honduras and
Uruguay), a Ministry of Public Works (such as inuBdor and Haiti), a Ministry of
Economy (such as in German states) or a Ministigradrgy (such as in Iran). A few
countries, such as Jordan and Bolivia, even havinestry of Water. Often several
Ministries share responsibilities for water supptythe European Union, important
policy functions have been entrusted to the supi@mel level.

Water supply providers can be public, private, rdige cooperative. Most urban
water supply services around the world are provigedublic entities.

An estimated 10 percent of urban water supply eaviped by private or mixed
public-private companies, usually under concessiolesises or management
contracts. These arrangements are common in Feartcen Spain. Only in few parts
of the world water supply systems have been comlplestold to the private sector
(privatization), such as in England and Wales al$ agin Chile. The largest private
water companies in the world are SUEZ and Veolaifenment from France; Aguas
de Barcelona from Spain; and Thames Water fronUtkeall of which are engaged
internationally.

Water supply service providers, which are ofteftigs, differ from each other
in terms of their geographical coverage relativeadioninistrative boundaries; their
sector coverage; their ownership structure; anad oernance arrangements.

Many water utilities provide services in a singlg/,ctown or municipality. In
some federal countries there are water serviceigoy covering most or all cities
and towns in an entire state, such as in all stzt&azil and some states in Mexico.
In England and Wales water supply and sewerageapiglied almost entirely through
ten regional companies.

Some smaller countries, especially developed cm#thave established service
providers that cover the entire country or at leasst of its cities and major towns.
Such national service providers are especially gdext in West Africa and Central
America, but also exist, for example, in Tunisiai,dan and Uruguay. In rural areas,
where about half the world population lives, wagervices are often not provided by
utilities, but by community-based organizations ebhiusually cover one or
sometimes several villages.

Some water utilities provide only water supply $sz8, while sewerage is under
the responsibility of a different entity. This isrfexample the case in Tunisia.
However, in most cases water utilities also prosdeier and wastewater treatment

28



services. In some cities or countries utilitiesoalsstribute electricity. In a few cases
such multi-utilities also collect solid waste arrdyde local telephone services.

Fill in the table writing down the country opposite the regulation agency it
has.

The agency The country
a Ministry of Health
a Ministry of Water
a Ministry of Public Works
a Ministry of Economy
a Ministry of Energy
an Environmental Protection Agenc
a Ministry of Environment

S

UNIT 5

POLLUTION

Pollution. Forms of Pollution

Pollution is the introduction of contaminants irdo environment that causes
instability, disorder, harm or discomfort to theoggstem: physical systems or living
organisms. Pollution can take the form of chem@alstances, or energy, such as
noise, heat, or light. Pollutants, the elementpaifution, can be foreign substances
or energies, or naturally occurring; when naturatcurring, they are considered
contaminants when they exceed natural levels.

The earliest known writings concerned with pollatizvere Arabic medical
treatises written between the 9th and 13th cerstuké@ng Edward | of England
banned the burning of sea-coal by proclamationandon in 1272, after its smoke
had become a problem. Air pollution would contirtoebe a problem in England,
especially later during the industrial revolution.

It was the industrial revolution that gave birthetavironmental pollution as we
know it today. The emergence of great factories aodsumption of immense
guantities of coal and other fossil fuels gave ts@nprecedented air pollution and
the large volume of industrial chemical dischargesled to the growing load of
untreated human waste. Chicago and Cincinnati terdrst two American cities to
enact laws ensuring cleaner air in 1881. Othee<ifollowed around the country
until early in the 20th century, when the shoretvOffice of Air Pollution was
created under the Department of the Interior. Exéresmog events were experienced
by the cities of Los Angeles and Donora, Pennsylvanthe late 1940s, serving as
another public reminder.

The major forms of pollution are: air pollution, t®a pollution, soll
contamination, littering, radioactive contaminationoise pollution, Light pollution,
Visual pollution, thermal pollution, Pollution catso be the consequence of a natural

29



disaster. For example, hurricanes often involveewabntamination from sewage,
and petrochemical spills from ruptured boats ocomuatbiles.

Growing evidence of local and global pollution asal increasingly informed
public over time have given rise to environmentali@and the environmental
movement, which generally seek to limit human intmacthe environment.

1. Answer the questions:

oOUTh, WN PR

. What is pollution?

. What forms can pollution take of?

. What historic period gave birth to environmemp@llution? Why?
. Which American cities were the first to regultte air pollution?
. Are modern people getting more aware of envirminpollution?
. Is there any role of mass media in supportiegethvironmental movement?

2. Match the forms of pollution with their definitions:

Air pollution

the release of chemicals by spilllorderground leakage.
Among the most significant contaminants are
hydrocarbons, heavy metals, herbicides, pesti@adds
chlorinated hydrocarbons.

Water pollution

roadway noise, aircraft noise, isitial noise as well as
high-intensity sonar.

Soil contamination

a small refuse or waste mategatelessly dropped, esp.
public places

Noise pollution

the release of chemicals and paldtes into the
atmosphere

Littering

a temperature change in natural waterdsdaused by
human influence, such as use of water as coolampmwer
plant.

Light pollution

the presence of overhead powerdjmaotorway billboards
scarred landforms, open storage of trash or mualisiplid
waste.

Visual pollution

the release of waste products emrtaminants into river
drainage systems, liquid spills, wastewater dispisr
eutrophication and littering.

Thermal pollution

light trespass, over-illuminatiand astronomical

interference.

Water Pollution

Before reading the text answer the questions:
1.What do you know about pollution as a whole? Wigpes of pollution do you

know?

2. Are there any polluted bodies of water in yolacp?
3. How people in your place try to protect the emvment? Have you ever taken
part in the actions of such kind?
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Water pollution is the contamination of water badiguch as lakes, rivers,
oceans, and groundwater caused by human activAidsough natural phenomena
such as volcanoes, storms, earthquakes also caajee changes in water quality
and the ecological status of water, these are esned to be pollution.

All water pollution affects organisms and plantatthve in these water bodies
and in almost all cases the effect is damagingeeith individual species and
populations but also to the natural biological camities. It occurs when pollutants
are discharged directly or indirectly into watedles without adequate treatment to
remove harmful constituents.

Water pollution is a major problem in the globahtxt. It has been suggested
that it is the leading worldwide cause of deathd diseases, and that it accounts for
the deaths of more than 14,000 people daily. Amaséd 700 million Indians have
no access to a proper toilet, and 1,000 Indiardidml die of diarrheal sickness every
day. Some 90% of China's cities suffer from somgreke of water pollution, and
nearly 500 million people lack access to safe dinigkvater. In addition to the acute
problems of water pollution in developing countrieglustrialized countries continue
to struggle with pollution problems as well.

The governments of many countries have strivemntb $olutions to reduce this
problem. Many pollutants threaten water supplieat the most widespread,
especially in underdeveloped countries, is thehdigge of raw sewage into natural
waters; this method of sewage disposal is the nmmmhmon method in
underdeveloped countries, but also is prevaleuesi-developed countries such as
China, India and Iran.

Sewage, sludge, garbage, and even toxic pollutargsall dumped into the
water. Even if sewage is treated, problems stiflearTreated sewage forms sludge,
which may be placed in landfills, spread out ordlancinerated or dumped at sea. In
addition to sewage, nonpoint source pollution s@ash agricultural runoff is a
significant source of pollution in some parts oé tworld, along with urban storm
water runoff and chemical wastes dumped by indest@ind governments.

Water pollution has many causes and characteristics

Industries discharge a variety of pollutants inirtieastewater including heavy
metals, organic toxins, oils, nutrients, and sollésllutants in water include a wide
spectrum of chemicals, pathogens, and physical isignor sensory changes. Many
of the chemical substances are toxic.

Discharges can also have thermal effects, espetmte from power stations.

1. Answer the questions:
1. What is water pollution?
2. Why water pollution effects the whole naturadlbgical communities?
3. Do you think governments are able to stop dumpime sewage, sludge,
garbage and toxic pollutants into the water?
4. What is the situation in India, China and ottheveloping countries?
5. Which natural phenomena also cause major changester quality?

2. Which statementsare True (T) or false (F) according to the article?
1. The governments of many countries reduce tlmblpm of pollution.
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2. If sewage is treated, problems disappear.
3. Polluted water includes a wide spectrum of cleateiand pathogens.
4. 1,000 Indian children die of diarrheal sicknegsry week.

3. @) What do these numbersrefer to?

90, 700, 14,000, 90%, 1,000
b) Make out questions to which the following numbers are answers.
Water Pollutants

Match the following words with Russian equivalents.
1. contaminants Avoromue cpeacTBa
2. pollutants BrpoayKTbl rurneHsl
3. detergents Garps3HSOIIUE BEIECTBa
4. aquifers Dpasxmxkenne, paz0aBieHne
5. electrical conductivity Bxapaxarorue BemecTBa
6. hygiene products [BcachiBaHuE, BIUTHIBAHUE
7. transform GBOIOHOCHBIN MJIaCT
8. acidity H.x1Ca0THOCTD
9. dilution . 371eKTPOIIPOBOAMMOCTH
10. absorption JipeoOpa3oBbIBaTh, IPEeBpaIaTh

The specific contaminants leading to pollution iater include a wide spectrum
of chemicals, pathogens, and physical or sensogngds such as elevated
temperature and discoloration. While many of thencicals and substances that are
regulated may be naturally occurring (calcium, sodi iron, manganese) the
concentration is often the key in determining wisah natural component of water,
and what is a contaminant.

Many of the chemical substances are toxic. Patt®gan produce waterborne
diseases in either human or animal hosts. Altaratibwater’'s physical chemistry
includes acidity (change in pH), electrical condutst, temperature, and
eutrophication. Eutrophication is the fertilizatioh surface water by nutrients that
were previously scarce.

The microorganisms sometimes found in surface watdnich have caused
human health problems include: salmonella, vir@sesparasitic worms.

Contaminants may include organic and inorganic tsuges.

Organic water pollutants include: detergents, fpamtessing waste such as fats
and grease, fuels such as gasoline, diesel fuefugds, motor oil, tree and bush
debris from logging operations, various chemicampounds found in personal
hygiene and cosmetic products.

Inorganic water pollutants include: acidity caudeg industrial discharges,
chemical waste as industrial by-products, fertiszehich are found in storm water
runoff from agriculture, as well as commercial aasidential use.

Most water pollutants are eventually carried byersvinto the oceans. In some
areas of the world the influence can be traced tathaniles from the mouth by
studies using hydrology transport models. Advancedhputer models have been
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used in many locations worldwide to examine thee faf pollutants in aquatic
systems.

Many chemicals undergo reactive decay or chemiadignge especially over
long periods of time in groundwater reservoirs. @water pollution is much more
difficult to abate than surface pollution becaus®mugdwater can move great
distances through unseen aquifers. Non-porousegustich as clays partially purify
water of bacteria by simple filtration (absorptipmlilution, and, in some cases,
chemical reactions and biological activity: howevier some cases, the pollutants
merely transform to soil contaminants. Groundw#tet moves through cracks and
caverns is not filtered and can be transportedsityeas surface water.

Water pollution may be analyzed through severahtroategories of methods:
physical, chemical and biological.

There are several ways to test water: physicamated, and biological.

Common physical tests of water include temperatsoéds concentration and
turbidity.

Water samples may be examined using the principlemnalytical chemistry.
Many published test methods are available for botlganic and inorganic
compounds. Frequently-used methods include pH,hkeimecal oxygen demand,
chemical oxygen demand, nutrient, metals (includiogper, zinc, cadmium, lead
and mercury), oil and grease, total petroleum hgagons, and pesticides.

Biological testing involves the use of plant, aninand/or microbial indicators
to monitor the health of an aquatic ecosystem.

1. Write down the endings of the following sentences:
. Contaminants may include
. Naturally occurring chemicals and substances are
. Non-porous aquifers partially purify water othberia by
. Groundwater can be transported
. Organic water pollutants include
. Alteration of water’s physical chemistry inclgde

2. Put the questions to the text. Use different types of questions.

OO, WN B

3. Fill in the gaps using the words:
computer, pollutants, analyzed, toxic, pollution, groundwater, aquatic
. Most water are eventually carriedvsys into the oceans.
. Many of the chemical substances are :
pollution is much more difficult tobate than surface
because groundwater can move great dstaimcough unseen
aquifers.
4. Water pollution may be through severaad categories of
methods.
5. Advanced models have been usedng loeations worldwide to
examine the fate of pollutants in systems

wWN P
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4. Tell about the differences between the physical, chemical and biological
ways of testing water. Which of them isthe most difficult to provide?

Marine Pollution
Match the following words with their Russian equivalents:

1. marine pollution Acyxorpys3

2. residential waste Bayiibe

3. invasive organisms CkaHb

4. nonpoint sources BarpsizHEeHUE MOpPS

5. devastating effects Bprann3mbi-3axBaTunKH

6. oil spills F.oTX0/1bI M3 KUJTBIX MACCHUBOB
7. harmful algae GaedTsanbie TISITHA

8. suffocation Hepennbie Bogopociu

9. tissues lockoaku, 00I0MKH

10. debris JomycrommrenbHblii 3¢ HeKT

1) Marine pollution occurs when harmful effects e¢asult from the entry into
the ocean of chemicals, particles, industrial, @gtural and residential waste, noise,
or the spread of invasive organisms. Most sourtesanine pollution are land based.
The pollution often comes from nonpoint sourceshsas agricultural runoff and
windblown debris.

2) There are many different ways to categorize, ardmine the inputs of
pollution into our marine ecosystems. Generallyaghee three main types of inputs
of pollution into the ocean: direct discharge ofsteainto the oceans, runoff into the
waters due to rain, and pollutants that are rete&asen the atmosphere.

3) Ships can pollute waterways and oceans in maayswOIil spills can have
devastating effects. While being toxic to marirfe,lthe components in oil are very
difficult to clean up, and last for years in thelisgent and marine environment.

Discharge of cargo residues from bulk carriers paliute ports, waterways and
oceans. Ships create noise pollution that distmddsral wildlife, and water from
ballast tanks can spread harmful algae and otlrasive species.

4) Discarded plastic bags, pack rings and othangoof plastic waste which
finish up in the ocean present dangers to wilddifel fisheries. Aquatic life can be
threatened through entanglement, suffocation, ageéstion. Fishing nets, usually
made of plastic, can be left or lost in the ocewriishermen. Known as ghost nets,
these entangle fish, dolphins, sea turtles, shddgongs, crocodiles, seabirds, crabs,
and other creatures, restricting movement, caustayvation, laceration and
infection, and, in those that need to return tostindace to breathe, suffocation.

5) Marine life can be susceptible to noise or sopokution from sources such
as passing ships, oil exploration seismic survBgsind travels more rapidly and over
larger distances in the sea than in the atmosph&®Bne animals, such as cetaceans,
often have weak eyesight, and live in a world Igrgefined by acoustic information.
This applies also to many deeper sea fish, whigh In a world of darkness.
Between 1950 and 1975, ambient noise in the oceagased by about ten decibels.
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6) — Chinese and Russian industrial pollution saslphenols and heavy metals
in the Amur River have devastated fish stocks aardabed its estuary soil.

— Wabamun Lake in Alberta, Canada, once the be#etfidh lake in the area,
now has unacceptable levels of heavy metals seilsment and fish.

— Due to their high position in the food chain, mey levels can be high in
larger species such as bluefin and albacore. Assalty in March 2004 the United
States issued guidelines recommending that pregmanmten, nursing mothers and
children limit their intake of tuna and other typdgredatory fish.

— Some shellfish and crabs can survive pollutedrenments, accumulating
heavy metals or toxins in their tissues. For examnplitten crabs have a remarkable
ability to survive in highly modified aquatic hadii$, including polluted waters. The
farming and harvesting of such species needs ¢arefnagement if they are to be
used as a food.

— Mining has a poor environmental track record. &mmple, according to the
United States Environmental Protection Agency, ngnihas contaminated portions
of the headwaters of over 40% of watersheds imgs&ern continental US. Much of
this pollution finishes up in the sea.

— Heavy metals enter the environment through allsspr from other natural or
anthropogenic sources.

7) Marine pollution is part of the problem of toaah pollution by humans in
general. There are only two ways to remedy thitheeithe human population is
reduced, or the ecological footprint left behindthg average human is reduced. If
we do not follow the second way, then the first wagy be imposed upon us, as
world ecosystems falter and cease to support us.

The second way is for us, individually, to consuamel pollute less than we do
currently. For this there must be social and pritiwill, together with a shift in
awareness, so more people respect their environanehare less disposed to abuse it.

8) At an operational level, regulations, and in&tional government
participation is needed. It is often very diffictit regulate marine pollution because
pollution spreads over international barriers, taking regulations hard to create as
well as enforce.

9) Perhaps the most important strategy for reduammgine pollution is
education. Most are unaware of the sources, andfubeffects of marine pollution,
and therefore little is done to address the sibmatin order to inform the population
of all the facts, in depth research must be don@ravide the full scale of the
situation. Then this information must be made publi

1. Find out the titles for the paragraphs of the text:
. Regulation of marine pollution.
. Specific examples.
. Strategy for reducing marine pollution
. Noise pollution.
. Solutions.
. Main types of inputs of marine pollution.
. Sources of marine pollution.

~No ok WN B

35



. Plastic debris.
. Pollution from ships.

O

2. Answer the questions:
. What are the most sources of marine pollution?
. What is noise pollution? Is it dangerous for aarty too? Why?
. Why is plastic debris so dangerous to aqud&® li
. What is the solution of the marine pollution lpeom?
. What is the most important strategy for reducimgrine pollution? Why
education is so important in reducing any form alfygion?

ga b wWDNPER

3. Fill in the gaps with the words below:
regulations, agricultural runoff, to inform, full scale, noise pollution, inputs ,
aquatic life

1. The pollution often comes frononpoint sources such as and
windblown debris.

2. Generally, there are three main types of of pollution into the
ocean.

3. Ships create that disturbs natuitdlife, and water from
ballast tanks can spread harmfilbae and othernvasive species.

4. can be threatened through entaagtensuffocation, and
ingestion.

5. and international govembhmgarticipation is
needed.

6. In order the population ofhalfacts, in depth research
must be done to provide the of the situation.

Effects of Pollution

Adverse air quality can kill many organisms inchiglhumans. Ozone pollution
can cause respiratory disease, cardiovascularsgistraoat inflammation, chest pain,
and congestion. Water pollution causes approximédié)000 deaths per day, mostly
due to contamination of drinking water by untreade@age in developing countries.
As estimated 700 million Indians have no access pooper toilet, and 1,000 Indian
children die of diarrheal sickness every day. Ne&fl0 million Chinese lack access
to safe drinking water. 656,000 people die prenadyugach year in China because of
air pollution. In India, air pollution is believeld cause 527,700 fatalities a year.
Studies have estimated that the number of peoféslannually in the US could be
over 50,000.

Oil spills can cause skin irritations and rashesisBl pollution induces hearing
loss, high blood pressure, stress, and sleep ki&éstae. Mercury has been linked to
developmental deficits in children and neurologiyanptoms. Older people are
majorly exposed to diseases induced by air pohutibhose with heart or lung
disorders are under additional risk. Children arfdnts are also at serious risk. Lead
and other heavy metals have been shown to causelogioal problems. Chemical
and radioactive substances can cause cancer avellas birth defects.

36



Pollution has been found to be present widely e éhvironment. There are a
number of effects of this:

— Sulphur dioxide and nitrogen oxides can cause @n which lowers the pH
value of soll.

— Soil can become infertile and unsuitable for tdarThis will affect other
organisms in the food web.

— Smog and haze can reduce the amount of sunkgktvwed by plants to carry
out photosynthesis and leads to the productiomogfosphere ozone which damages
plants.

— Invasive species can out compete native spegtesegluce biodiversity.

— The emission of greenhouse gases leads to glehahing which affects
ecosystems in many ways.

Carbon dioxide (C0O2), while vital for photosyntlgess sometimes referred to
as pollution, because raised levels of the gahéndatmosphere are affecting the
Earth's climate. Disruption of the environment adso highlight the connection
between areas of pollution that would normally lzssified separately, such as those
of water and air.

Pollution control is a term used in environmentanagement. It means the
control of emissions and effluents into air, watersoil. Without pollution control,
the waste products from consumption, heating, afjue, mining, manufacturing,
transportation and other human activities, whethey accumulate or disperse, will
degrade the environment. In the hierarchy of césitfmollution prevention and waste
minimization are more desirable than pollution coht

1. Answer the questions:

1. What are the effects of pollution on human alt

2. What is the situation in India and China dug¢etoible water supply system and
air pollution?

. What are the effects of pollution on environn?ent

. Which form of pollution induces hearing lossghiblood pressure, stress, and
sleep disturbance?

. Which disease can cause chemical and radioasiiv&ances?

. Are the areas of pollution classified separatelynected between?

. What means pollution control?

W
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2. Complete the sentences:
. Ozone pollution can cause
. 1,000 Indian children die of
. Nearly 500 million Chinese lack access to
. Oil spills can cause
.Lead and otheheavy metals cause
. Smog and haze can reduce the amount
. The emission dfreenhouse gases leads to
. Pollution control is a term used in
. Pollution control means the
0. Carbon dioxide is sometimes referred to as
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3. Match the words with the definitions:

congestion to bring notice or emphasis to

disperse the act, process or industry of extracting coasdrom
the Earth

heating to distribute over a wide area

manufacturing the science or occupation of cultivating land; faxgn

mining a tangible matter of which a thing consists

agriculture the reaction of living tissue to injury or infeatio
characterized by heat, redness and pain

inflammation the state of being overcrowded, overloaded

photosynthesis a device or a system for supplying heat

highlight the production of goods

substance the synthesis of organic compounds from carbonide

and water using light energy

X

4. Match the heading with the paragraphs:

1. Pollution control.

2. The effects of pollution on environment.
3. The effects of greenhouse gases and global wgrmi
4. The effects of pollution on human health.
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