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IpeaucioBue

YyeOHoe mocoOue mpenHa3Ha4yeHo Ui CTYACHTOB Oa-
KaJlaBpruaTa BTOpPOro Kypca HampasieHus: «IIpupomnoodycrpoii-
CTBO M BOJIOMOJIb30BaHUe» npoduns «IIpupomooxpanHoe o0y-
cTpoiicTBO TeppuTopum». ConepkaHue MocoOusi COOTBETCTBY-
€T IpOrpaMMHBIM TpeboBaHMsIM DeliepaabHOTO roCy1apCTBEH-
HOTO 00pa30BaTENLHOTO CTaHIAPTA.

AKTyalTbHOCTh CO3/IaHUS TAHHOTO MOCOOUS 00yCIIOBIIE-
Ha TEM, YTO HE CYNIECTBYET yUeOHBIX M3/IaHUI MO aHTIHICKO-
My SI3bIKY, MOCBSIIIEHHBIX BOIIPOCaM MPUPOA000YCTPOHCTBA U
PUPOIAOOXPAHBI.

Hens padotsl ¢ mocoduem «English for Environmental
Engineering» - o0yuenne npodeccHoHaAIbHOMY HHOCTPAaHHOMY
s3bIKy. [locoOue mpemaHa3HaYeHO i 00yUYeHHs YTCHUIO U Tie-
peBoay MpoeCCHOHATBHBIX TEKCTOB, a TAKXKE JJISI OBJIAJICHUS
CHeIHaTM3UPOBAHHOM JieKcuKkor. Kpome Toro, padora ¢ moco-
OveM MOMOXKET 3aJI0KHUTh OCHOBBI aHHOTHPOBAaHUS U pedepu-
POBaHUS aHTJIOSI3BIYHBIX TEKCTOB.

Jlannas paszpa®oTka HampaBjeHa Ha (opMupoBaHHE
SI3BIKOBOM ¥ KOMMYHUKATHBHON KOMIIETCHIIMH, & IMEHHO CIIO-
COOHOCTH K 0000IIEHHIO, aHATIN3Y, BOCIIPUSATHIO HHPOPMAIINH,
CIOCOOHOCTH apryMEHTUPOBAHHO M SICHO CTPOUThH YCTHYIO W
MUCHMEHHYIO PE4Yb, YMEHHWIO aJeKBaTHO MEPEBOJUTH ayTEH-
TUYHBIC TEKCThI, PA3BUTUIO HABBIKOB MPOCMOTPOBOTO M H3Y-
YAOIIETO YTCHHUS.

[TocoOue cocToMT W3 BOCEMHAIIATH YPOKOB. BwIOOp
TEM M IOCIEeNIOBATEIbHOCTh UX M3Y4YEHHUSI OOYCIOBJICHBI IPO-
(dbeccroHaTBbHON TEeMAaTHKOW Mpoduis U BHYTPEHHEH JOTUKOU
Kypca. [Tocobue ocBemaeT Takue TeMbl Kak panroHaIbHOE HC-
MOJIb30BaHNE MPUPOIHBIX PECYPCOB, MCTOYHHMKH 3arpsi3HCHHUS
OKpY>KalolIel Cpelibl, MOCIEACTBUS IKOJIOTHYECKOTO 3arpsi3He-
HUS U1 METOJBI OIEHKH yIepOa, METOIbl BOCCTAHOBIICHHS 3a-
IPSA3HEHHBIX YYACTKOB U T.I.



Kaxnpiii ypok UMeeT 4eTKyro CTPYKTYpY. 3aHATHE, KaK
NpPaBUJIO, HAUMHAETCSA C YIPaXHEHUS Ha OTPAabOTKY HPOM3HO-
IIEHHUs] HauOoJiee CIIOKHBIX CJIOB, BCTPEUYAIOLIUXCA B TEKCTE.
3areM CIeAyIOT JOTEKCTOBBIE YIPAaKHEHUS, KOTOPBIE MOTYT
ObITh HaIpaBJIEHbl Ha Pa3BUTHE KOHTEKCTYyaJbHOM JOTaJKH,
pa3BUTHE HaBbIKa IPOCMOTPOBOIO YTEHUS.

Pabora c TexcTtoMm Bcerna mpeznosnaraeT e€ro MOJHBIN
HEepeBOl ¥ MOJATrOTOBKY HEOONBIIOrO OTPhIBKA HA YyTeHHE. Tak-
JK€ YTEHHME TEKCTa MOYKET COIPOBOXKAATHCS YIPaKHEHUEM, Ha-
npuMep, Ha 00yueHue MPOrHO3UPOBAHHUIO.

[TocnerekcToBble yIpa)XHEHUS NOCBSLIEHBl YTOYHEHHUIO
3HaYEHUs TEPMHUHOB U CIIOBOCOYETAHUMN, BCTPEYAIOIIUXCS B
TEKCTE, OBJIAJACHUIO0 aKTUBHOW JIEKCUKOMU. [TocierekcToBsle y-
PaKHEHMs CIIy’KaT pa3BUTHIO IU(pdepeHnaun JIeKCUIECKUX
€IMHULI, CIIOBOOOPA30BATEIBHON JOTaAKH.

JUid nanbHEHWINEro yCBOEHUS 3HAYEHWM CIIOB BBEICHBI
YOpaKHEHUs] Ha aJIeKBaTHBIM MEPEBOJ CIOBOCOUYETaHUH, (op-
MHUPOBaHUE CIOBOCOYETAHUI C UCIIOJIB30BAHUEM JIEKCHYECKOTO
MHUHHMYMAa, a TAK)XE HAa PaCUIMPEHHME WJIM COKpPAILECHHE Ipea-
JIOKCHUM.

Kak mpaBwmio, pasgen 3aBepluaercs NEPEBOJOM IIPEI-
JIO)KEHUH C PYCCKOIO Ha aHTVIMHCKHN SA3BIK, WIN 3aJlaHUEM Ha
MOWCK WH(POpPMAIINHU, CBI3aHHON C TEMAaTHKOW ypoKa H IOJATO-
TOBKOM MHJNBHIYaJIbHOW WU TPYIIIIOBOM MTPE3ECHTALNH.

[Tocobue MoXeT OBITh MCTMOIB30BAHO HA 3aHATHUSIX CO
CTyJeHTaMH OakajlaBpuaTa U MarucTpaTypbl, a TaKXe cO CTy-
JICHTOB, MOJYYAIOIIUMHU JOMOJHUTEIbHYIO KBATU(UKALUIO 110
HampaBieHuto «llepeBomuuk B cdepe mpodecCuoHATbHON
KOMMYHHUKAIIMM», B CaMOCTOSATENbHOM paboTe CTYJICHTOB.
Taxoke mocodue MOXeT 0Ka3aTbCsl MOJIE3HBIM IIPHU MOJIrOTOBKE
K MEXAYHapOAHBIM IK3aMEHaM 110 aHIJINHCKOMY SA3BIKY.

ABTOp-CcOCTaBHUTEIb



UNIT ONE
ENVIRONMENTAL ENGINEERING

Exercise 1. Find the pronunciation of the following words
and get ready to read them.

environmental, engineering, science, resources, area, chemistry,
sewage, waste, reduction, pollution, synthesis, various, agricul-
tural, biology, geography, hydrogeology, conveyance, quality,
hazardous, ancient, utilized, sewer, aqueduct, drought, century,
percentage, disease, cholera, death, society, widespread, world,
yields, numerous, species, extinction, reproductive, cycle, viv-
idly, birth, conservation, law, notable, example, Paris, further,
preserving, enhancing, efficient, convert, product, Harappan,
Roman, DDT, World War II, US, Bavaria.

Exercise 2. Guess the meaning of the words without a dic-
tionary.

engineering, principle, resource, organism, management, syn-
thesis, Biology, Ecology, Geography, Geology, Hydrogeology,
Statistics, process, policy, civilization, degradation, region,
modern, design, cholera, industrialized, control, cycle, conser-
vation, construction, national, park, system, public, form, en-
ergy, product.

Exercise 3. Read and translate the text. Choose an abstract
of ten lines and get ready to read it aloud.

Environmental engineering
Environmental engineering is the application of science and
engineering principles to improve the environment (air, water,
and/or land resources), to provide healthy water, air, and land
for human habitation and for other organisms, and to remediate
polluted sites.



Environmental engineering is a diverse field, which emphasizes
several areas: process engineering, environmental chemistry,
water and sewage treatment (sanitary engineering), waste re-
duction or management, and pollution prevention or cleanup.
Environmental engineering is a synthesis of various disciplines,
incorporating elements from the following: Agricultural engi-
neering; Biology; Chemical engineering; Chemistry; Civil en-
gineering; Ecology; Geography; Geology; Hydrogeology; Pub-
lic health; Solid waste; Water treatment; Wastewater treatment;
Statistics.

There are several divisions of the field of environmental engi-
neering: Environmental impact assessment and mitigation;
Wastewater treatment; Air quality management; Environmental
policy; Contaminated land management and site remediation;
Environmental health and safety; Hazardous waste manage-
ment; Natural resource management; Noise pollution; Risk as-
sessment; Solid waste management.

Development of environmental engineering

Ever since people first recognized that their health and well-
being were related to the quality of their environment, they
have applied thoughtful principles in attempt to improve the
quality of their environment. The ancient Harappan civilization
utilized early sewers in some cities. The Romans constructed
aqueducts to prevent drought and to create a clean water supply
for the metropolis of Rome. In the 15th century, Bavaria cre-
ated laws restricting the development and degradation of alpine
country that constituted the region's water supply.

Modern environmental engineering began in London in the
mid-19th century when Joseph Bazalgette designed the first
major sewerage system that reduced the percentage of water-
borne diseases such as cholera. The introduction of drinking
water treatment and sewage treatment in industrialized coun-
tries reduced waterborne diseases from leading causes of death.



In many cases, as societies grew, actions that were intended to
achieve benefits for those societies had longer-term impacts
which reduced some environmental qualities. One example is
the widespread application of DDT to control agricultural pests
after World War II. While the agricultural benefits were out-
standing and crop yields increased dramatically, numerous spe-
cies were brought to the border of extinction due to the impact
of the DDT on their reproductive cycles. The story of DDT viv-
idly told in Rachel Carson's "Silent Spring" is considered to be
the birth of the modern environmental movement and the de-
velopment of the modern field of "environmental engineering."

Conservation movements and laws restricting actions that
would harm the environment have been developed by various
societies. Notable examples are the laws decreeing the con-
struction of sewers in London and Paris in the 19th century and
the creation of the U.S. national park system in the early 20th
century.

Briefly speaking, the main task of environmental engineers is to
protect public health by protecting from further degradation,
preserving the present condition of, and enhancing the envi-
ronment. Also they try to come up with new forms of energy
and find ways to make it more efficient. They try to get people
to convert to environmental friendly energy and products.

Exercise 4. Answer the questions.

1. Give the definition of environmental engineering.

2. What does environmental engineering deal with?

3. Name the disciplines which environmental engineering in-
cludes.

4. Find in the text some examples of environmental practice.

Exercise 5. Find the wrong statements.
1. Environmental engineering applies scientific and engineering
principles to improve the environment.



2. The main task of environmental engineers is to come up with
new forms of energy.

3. The ancient Harappan civilization used early sewers in cities.
4. Waterborne diseases became more frequent after the intro-
duction of drinking water and sewage treatment.

5. The Romans constructed aqueducts to prevent drought and to
create a clean water supply.

6. In 19-th century sewers were constructed in Paris.

7. Modern environmental engineering began in Rome in the
mid-15th century.

8. Numerous species were brought to the border of extinction
due to the impact of the DDT.

9. Londoners created laws restricting the development and deg-
radation of alpine country.

10. The story of DDT was told in Rachel Carson's book.

Exercise 6. Give Russian equivalents to the following:
environmental engineering, application of science and engi-
neering principles, to improve the environment, water and land
resources, to remediate polluted site, process engineering, pol-
lution prevention, synthesis of various disciplines, civil engi-
neering, solid waste, environmental impact assessment, envi-
ronmental impact mitigation, air quality management, contami-
nated land, site remediation, natural resource management, due
to the impact, to harm the environment, new forms of energy.

Exercise 7. Read the words, say which part of speech they
belong to and translate them into Russian.

environment, environmental; engineer, engineering; to apply,
appliance, application; science, scientist, scientific; to improve,
improvement; to provide, provider, provision; to remediate,
remediation; to pollute, polluter, pollution; chemist, chemistry,
chemical; to treat, treatment; to reduce, reduction.



Exercise 8. Match up words with their definitions.

waste reduction

the science that deals with all forms of life

Ecology illness carried by or through water

Geology distribution of water to some place

water treatment | study of Earth's physical features

aqueduct process used to make water more acceptable

for use

waterborne dis-
ease

is the process of reducing the amount of
waste produced by a person or a society

Biology study of the relationships between living
things and their environments

Geography study of rocks and minerals

Hydrogeology | study of water movement through rock

sewer a channel built to bring water from a distance

water supply

a large pipe, usually buried, that carries off
the liquid and solid waste

Exercise 9. Find pairs of synonyms.

to remediate, dangerous, earth, to create, minimisation, minimi-
sation, main, to prevent, dirty, purification, to treat, illness, pol-
luted, sewage, treatment, reduction, hazardous, sewer, to pro-
tect, land, to design, major, disease.

Exercise 10. Find pairs of antonyms.
Ancient, water, numerous, harm, land, healthy, good, construc-
tion, new, ill, to increase, solid, to lose, death, liquid, few, first,
destruction, private, second, clean, dirty, modern, to find, ma-
jor, public, birth, to reduce, old, minor.



UNIT TWO
NATURAL RESOURCES

Exercise 1. Train the reading of these words:

Natural, resources, substances, that, exist, within, derived, the
environment, them, survival, other, example, atmosphere, fuels,
pasture, ocean, origin, biotic, biosphere, product, marine, or-
ganism, fuel, petroleum, thing, example, ores, iron, reserve,
with, renewability, processes, agricultural, continuously, quan-
tity, endangered, industrial, growth, carefully, exceeding,
world, capacity, generated, these, than, nuclear, uranium, ex-
tremely, recycling, focus, quality, both.

Exercise 2. Do you know the following words in English?
HATYpaJbHBIN, WHXCHEPHS, IPUHIUII, PECypC, OPTaHU3M, CHH-
Te3, OMOJIOTHs, IKOJIOTHs, CyOCTaHIus, reorpadus, reoyorus,
THIPOJIOTHS, CTATHCTUKA, [MBWIM3ALNS, JIETpalalisl, PETHOH,
MOJIEpH, U3aiiH, Xoiepa, KOHTPOJb, LUK, KOHCEepBalLUs, KOH-
CTPYKIIHSI, HAITMOHAIBHBIN, TTAPK, CUCTEMa, IMyOJInKa, YHEepTus,
OpoAyKT, (opma, 3kocucreMa, armocdepa, MUHEpas, OKeaH,
ounocdepa, Kateropus, OpPraHWYCCKHNA, MOTEHIMAIBHBIN, pe-
3epB, MPOLECC, UHAYCTPUATIbHBIN, T€HEPUPOBaTh, PAIUOAKTUB-
HBIH, 3JIEMEHT, ypaH, (popMarus, MeTaJuTHIeCKUi, (QOKyC.

Exercise 3. Read and translate the text. Divide the text into
some parts and entitle them. Choose an abstract of ten lines
and get ready to read it aloud.

Natural resources are substances that exist naturally within en-
vironments and form our eco-system. Natural resources can be
derived from the environment. Many of them are essential for
our survival while others are used for satisfying our wants.
Some examples of natural resources include the following: Air,
wind and atmosphere; Plants, forestry; Animals; Coal, fossil
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fuels, rock and mineral resources; Soil, pasture; Water, oceans,
lakes, rivers and groundwater.

Natural resources may be classified in different ways.

On the basis of origin, resources may be divided into biotic and
abiotic.

Biotic resources are obtained from the biosphere, such as for-
ests and their products, animals, birds and their products, fish
and other marine organisms. Mineral fuels such as coal and oil
are also included in this category because they are formed from
organic matter.

Abiotic resources include non-living things. Examples include
land, water, air and ores such as gold, iron, copper, silver etc.
Considering their stage of development, natural resources may
be referred to potential and actual resources.

Potential resources are those that exist in a region and may be
used in the future. Actual resources are those that have been
surveyed, their quantity and quality determined and are being
used in present times.

On the basis of status of development, they can be classified
into potential resources, developed resources, stock and re-
serves.

With respect to renewability, natural resources can be catego-
rized as renewable and non-renewable.

A natural resource is renewable if it is replaced by natural proc-
esses. Many renewable resources can be depleted by human
use. Some of these, like agricultural crops, take a short time for
renewal; others, like water or forests, take a comparatively
longer time. Some of them, like sunlight, air, wind, etc., are
continuously available and their quantity is not affected by hu-
man consumption.

Renewable resources are endangered by industrial develop-
ments and growth. They must be carefully managed to avoid
exceeding the natural world's capacity to replenish them.
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A non-renewable resource is a natural resource which cannot be
produced, grown, generated, or used on a scale which can sus-
tain its consumption rate. These resources often exist in a fixed
amount, or are consumed much faster than nature can create
them. Fossil fuels (such as coal, oil and natural gas) and radio-
active elements (uranium) are examples. Since their rate of
formation is extremely slow, they cannot be reproduced once
they get depleted. Of these, the metallic minerals can be re-used
by recycling them, but coal and oil cannot be recycled.

Exercise 4. Scan the text and find the definitions and ex-
amples of. Think and add your own examples of natural re-
sources.

natural resources; biotic resources; abiotic resources; renewable
resources; non-renewable resources.

Exercise 5. Give English equivalents to the following words
and phrases. Don’t use the dictionary, try to remind them.
MIPUPOIHBIE PECYPCHI, OKPYKAIOIIas Cpefa, BO3IyX, BETep, pac-
TEHUSl, JIeC, )KUBOTHBIC, NITUIIBI, pbIOA, YTOJIb, HCKOIIAEMOE TOTI-
JMBO, MUHEPAJIbI, TI0YBA, BOJa, OKEaH, PeKa, 03epo, TPYHTOBBIE
BOJbI, HE(Th, MPHUPOAHBIN Ta3, pyda, 30JI0TO, KEJIE30, MEIb,
cepebpo, 3arac, BO30OHOBISIEMBIH, HEBO300OHOBIISIEMBIH, KOJIH-
YeCTBO.

Exercise 6. Make up an annotation of the above text accord-
ing to the model.

Annotation
New Energy from Old Sources
Ecological Journal, volume 82, No5, 2004, New York

The article is titled "New Energy from Old Sources". It is writ-
ten by an ecologist of New York University - Professor J.
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Brown. The article was published in Ecological Journal, vol-
ume 82, and Ne5, 2004, New York.

The paper focuses on the problems of energy sources. Recom-
mendations are given on the usage of some unusual resources.
The article is intended to assist ecologists, engineers and those
who are interested in ecological problems.

Exercise 7. Make up an abstract (a brief summary) of the
text according to the model.

Abstract
New Energy from Old Sources
Ecological Journal, volume 82, Ne5, 2004, New York

The headline of the article is "New Energy from old sources".
The author of the article is an ecologist of New York University
- Professor J. Brown. It is taken from Ecological Journal, vol-
ume 82, and Ne5, 2004, New York.

The article deals with the problems of sources of energy. It de-
scribes how people can get energy from unusual sources. The
author outlines the problems of natural resources as well.
Accordingly the paper is devoted to the important problem of
finding solutions of energy problems. Data are presented on the
fact, that the stock of fossil at present time is the main source of
energy and it is constantly reducing. Besides, the author brings
to light the idea of developing some methods of realizing new
sources of energy. Suggestions are made on the usage of energy
from under-Earth stock of steam, reusing of deposit's energy.
Therefore the need is stressed to save more energy and to em-
ploy other sources of energy (the heat of the steam deposits,
currents and tidal energy; the power of wind; subterranean hot
waters, wave power, etc). Moreover, the article attempts to clar-
ify the possibility heating dwelling-places with the warmth of
the Sun's heat and supply energy for small villages from the
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windmills. Suggestions are made on the usage of the solar cell.
Finally the author comes to the conclusion that the problem of
getting new energy must be thoroughly studied, as it is very
actual and important today.

Thus, the mentioned sources can give good chance for getting
energy in the future. It's safe to say, the article may be of im-
portance for ecologists, engineers and those who are interested
in ecological problems.

Exercise 8. Scan exercises 6 and 7 and write out the words
and phrases, which you may use retelling other texts.

Exercise 9. How are the themes ‘Natural resources’ and
‘New sources of energy’ related? Tell what you know about
renewable energy. Choose one topic and prepare a report:

1. Renewable energy. 2. Wind power. 3. Hydroelectricity.
4. Solar energy. 5. Biofuels. 6. Biomass. 7. Geothermal energy

You may use one of the following links to get some informa-
tion:

http://en.wikipedia.org/wiki/Renewable energy
http://en.wikipedia.org/wiki/Wind power
http://en.wikipedia.org/wiki/Hydroelectricity
http://en.wikipedia.org/wiki/Solar_energy
http://en.wikipedia.org/wiki/Biofuel
http://en.wikipedia.org/wiki/Biomass
http://en.wikipedia.org/wiki/Geothermal energy
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UNIT THREE
ECOSYSTEM

Exercise 1. Find the pronunciation of the following words,
get ready to read them.

biological, particular, area, physical, with, community, major,
substance, climate, temperature, autotrophic, manufacture, pho-
tosynthesis, consumer, especially, within, other, primary, bacte-
ria, fungi, period, chemical, return, permanent, temporary, usu-
ally, through, materials cycles, include, nitrogen, oxygen, thing,
then, exist, equilibrium, certain, species, enough, consequently,
evolution, atmosphere, without, surface, the Earth, danger,
might, extinction, wildlife, unreasonable, utilization, resource.

Exercise 2. Read and translate the following words and
phrases without looking up a dictionary.

ecosystem, biological, physical, component, factor, community,
inorganic, substance, climate, temperature, photosynthesis, en-
ergy, bacteria, permanent, nitrogen, carbon, oxygen, mineral
salts, chemical substance, equilibrium, population, regulate,
static, adapt, evolution, period, atmosphere, living organism,
ozone.

Exercise 3. Look through the text and find the sentences,
which mean:

1. Dxocucrema popMupyeT psii NUIIEBBIX LENoYeK. 2. DKOCH-
CTEMa COCTOUT U3 YETHIPEX KOMIIOHEHTOB. 3. [lepBUUHBII KOH-
CYMEHT TOJIy4aeT SHEpPrui0 OT pacTeHuiu. 4. DKocucrema cy-
LIECTBYET B COCTOSIHMM paBHOBecus. 5. IlepBble kuBble opra-
HU3MBI MOSBUIIUCH B MOpe. 6. PaBHOBECHE DKOCUCTEMBI MOKET
OBbITh HApPYIIEHO HEPAIMOHAIBHBIM HCIOJIb30BAHUEM IPHPOI-
HBIX pEeCypCcoB. 7. DKOCUCTEMBI TOCTOSTHHO MEHSIOTCS. 8. DKO-
CHUCTEMA COCTOMT M3 BCEX OpPraHM3MOB, JKHUBYIIMX B OIpene-
JICHHOM paiioHe.
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Exercise 4. Read and translate the text. Choose an abstract
of ten lines and get ready to read it aloud.

ECOSYSTEM
An ecosystem is a biological environment consisting of all the
organisms living in a particular area, as well as all the nonliv-
ing, physical components of the environment with which the
organisms interact, such as air, soil, water, and sunlight. It is all
the organisms in a given area, along with the nonliving (abiotic)
factors with which they interact; a biological community and its
physical environment.
There are 6 major components in an ecosystem:
1. inorganic substances;
2. organic compounds;
3. climate, temperature, wind, light and rain which affect all the
processes in an ecosystem;
4. producer - an autotrophic organism of the ecosystem, usually
any of the green plants which are able to manufacture food
from simple inorganic substance in the process known as pho-
tosynthesis;
5. consumer - an organism, especially an animal, within an eco-
system that feeds upon plants or other animals;
Primary consumers obtain energy from plants. But secondary
consumers feed on other animals.
6. decomposers, such as bacteria and fungi.
Bacteria destroy the flesh of dead animals, fungi break down
plant material. They enable chemical substances to return to the
physical environment.
Ecosystems can be permanent or temporary. Ecosystems usu-
ally form a number of food chains.
The main processes in ecosystems include food chains, materi-
als cycles, development, evolution.
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Food chains

The Sun's energy travels through an ecosystem. The proper
transfer of energy through an ecosystem by (he producers, the
consumers and the decomposers is called a food chain.
Materials cycles

They include cycles of nitrogen, carbon, oxygen, water and
mineral salts. Chemical substances move from the non-living
environment to living things. They are then returned to the en-
vironment.

Development

An ecosystem exists in a state of equilibrium. It can support a
certain number of plants and animals of different species. If the
population of one animal increased, there would not be enough
food and water for all the animals. Consequently, some would
die. In this way the ecosystem regulates itself and returns to its
state of equilibrium. Ecosystems are not static, they change all
the time. Plants and animals are able to adapt to changes in the
physical environment.

Evolution

During long periods of time ecosystems evolve. The evolution
of an ecosystem is caused by factors inside and outside it. Con-
sider the evolution of the atmosphere: when life began there
was no oxygen in the atmosphere. Consequently, the Sun's rays
prevented life from developing on land. The first living organ-
isms developed under the sea. After the evolution of photosyn-
thesis, the oxygen in the atmosphere increased and life ex-
panded, complex living organisms developed. As the oxygen in
the atmosphere increased, a layer of ozone was formed; life
would be impossible without it on the surface of the Earth.
Today life on the Earth is in danger: man himself might destroy
the equilibrium of ecosystem by pollution, extinction of wild-
life and unreasonable utilization of the globe's natural re-
sources.
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Exercise 5. Match English phrases and their Russian equi-
valents.

biological environment, to affect all the processes in an ecosys-
tem, primary consumer, secondary consumer, food chain, evo-
lution of ecosystem, state of equilibrium, plants and animals of
different species, population of animal, to be in danger, to adapt
to changes, living organism, layer of ozone, to destroy the equi-
librium of ecosystem, unreasonable utilization of natural re-
sources.

COCTOSIHME PAaBHOBECHS, MOMYJIALMUS MKUBOTHOTO, 3BOJIFOLIMS
SKOCHUCTEMBI, )KUBON OpraHU3M, pa3pyLIUTh PAaBHOBECHUE SKOCH-
CTEMBI, BTOPUYHBI KOHCYMEHT, OBITh B OTIACHOCTH, 030HOBBIH
CJIOH, OMoJoruYecKasl cpena, BIUATh Ha BCE MPOILECCHl B JKO-
CHUCTEME, HEPALIMOHAIIBHOE HUCMOJb30BAaHUE MPUPOIHBIX pECyp-
COB, MHUILEBAs LEMOYKA, aJalTUPOBAThCA K MEpEMEHaM, Iep-
BUYHBII KOHCYMEHT, PAaCTEHHUS U KUBOTHBIC PA3HBIX BUIOB.

Exercise 6. Paraphrase the italicized words.

organisms in ecosystem interact; components of ecosystem;
inorganic substances; to manufacture food; to obtain energy
from plants; fungi break down plant material; ecosystems form
food chains; energy travels through ecosystem; state of equilib-
rium; different species; ecosystems evolve; life began.

Exercise 7. Use negative prefixes to make antonyms of the
following adjectives.

legal, visible, moral, qualified, responsible, possible, interested,
honest, grateful, active, patient, living, known, accurate, polite,
modest, regular, safe, tidy, existent, correct, personal, legible.

Exercise 8. Choose a suitable English word.

ouonorust - biology, biological, biologist; ¢duznyeckmii -
physics, physical, physician; mpousBoauts - produce, producer,
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production; moTpedburens - consume, consumer, consumption;
BTOpOil - second, secondary, secondly; pa3pymurensHslii - de-
stroy, destruction, destructive; cymecTByroImui - exist, existent,
existence; ompeaeneHHOCTh - certain, certainly, certainty; mud-
depennupoBars -different, differentiate, differentiation; aman-
tanusi - adapt, adapter, adaptation; oxwuBnensslii - life, live,
lively.

Exercise 9. Read the text without a dictionary and give it a
title. Render it in Russian.

Various species of plants, animals, fungi, and microorganisms
that are connected as food and food consumers. Each of the
successive feeding links consists of organisms that consume
those of the preceding link in the chain. The number of links or
sets of species in a food chain is usually no more than four or
five.

At the base of every food chain are the producer species - the
autotrophic organisms which synthesize organic matter. These
are primarily green plants, consisting of water, inorganic salts,
and carbon dioxide, that synthesize organic matter by assimilat-
ing the energy of sunlight.

The next link in a food chain consists of the consumer species -
the heterotrophic organisms that consume organic matter. The
primary consumers are herbivorous animals that feed on grass,
seeds, fruit, the underground portion of plants (roots, tubers,
and bulbs), and even, in the case of some insects, wood.

Exercise 10. Choose one of natural ecosystems and tell
about it. Use one of the following links:
http://en.wikipedia.org/wiki/Ecosystem
http://en.wikipedia.org/wiki/Category:Ecosystems
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UNIT FOUR
LAND POLLUTION

Exercise 1. Find the pronunciation of the following words
and abbreviations, get ready to read them.

misuse, causes, health, hazard, urban, exploitation, inadequate,
agricultural, urbanization, series, diseases, both, mechanization,
combustion, engine, infrastructure, visual, high, viable, wild-
life, hedgerow, harvested, machinery, consequence, nutrients,
foreign, pesticide, mixture, agent, virus, bacteria, antimicrobial,
disinfectant, device, against, although, toxicity, especially,
pavement, auxin, biodegradable, however, derived, trinitrotolu-
ene, impurity, dioxin, insecticide, damage, first, century, or-
ganochlorine, Aldrin, Dieldrin, BHC, persistent, usage, nerv-
ous, endocrine, organophosphate, e.g., parathion, methyl, avail-
able, disrupted, aquatic, vegetation, acid, drainage, residential,
vermin, liquid, leachate.

Exercise 2. Do you know the following words in Russian?
degradation, industrial, exploitation, adequate, practice, urbani-
zation, industrialization, result, revolution, concentration, num-
ber, infrastructure, visual, mechanization, economically,
farmer, intensive, monoculture, pesticide, mixture, agent, virus,
antimicrobial, disinfectant, herbicide, dioxin, toxic, fatality, in-
secticide, group, synthetic, effect, endocrine, system, methyl,
project, nation.

Exercise 3. Read the text and fill the gaps with the sentences
under the text. Translate the text. Choose an abstract of ten
lines and get ready to read it aloud.

LAND POLLUTION
Land pollution is the degradation of Earth's land surfaces often
. The causes of land pollution are health haz-
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ard disposal of urban and industrial wastes, exploitation of
minerals, and improper use of soil by inadequate agricultural
practices. Urbanization and industrialization also result in land
pollution. The Industrial Revolution set a series of events
, causing diseases in both humans and other spe-
cies of animals.
Increased mechanization
The concentration of population in cities, along with the inter-
nal combustion engine, . Roads cause visual,
noise, light, air and water pollution, in addition to land pollu-
tion.
As the demand for food has grown very high,
The increase in field size makes it economically viable for the
farmer but results in loss of shelter for wildlife, as hedgerows
and copses disappear. When crops are harvested, the naked soil
is left open to wind after the heavy machinery has compacted it.
Another consequence of more intensive agriculture is the move
to monoculture. This is unnatural, it depletes the soil of nutri-
ents, allows diseases and pests to spread and makes farmers

A pesticide is a substance or mixture of substances used to kill
a pest. A pesticide may be a chemical substance, biological
agent (such as a virus or bacteria), antimicrobial, disinfectant or
device used against any pest. Although there are benefits to the
use of pesticides, there are also drawbacks,
Herbicides are used to kill weeds, especially on pavements and
railways. They are similar to auxins and most are biodegradable
by soil bacteria. However one group derived from trinitrotolu-
ene have the impurity dioxin,
Insecticides are used to rid farms of pests which damage crops.
First insecticides used in the nineteenth century were inorganic.
Now there are two main groups of synthetic insecticides. Or-
ganochlorines include DDT, Aldrin, Dieldrin and BHC. They
are cheap to produce, potent and persistent. DDT was used on a
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massive scale from the 1930s, and then usage fell

It affects the nervous and endocrine systems.
Organophosphates, e.g. parathion, methyl parathion and about
40 other insecticides are available nationally. Parathion is
highly toxic, methyl-parathion is less so and Malathion is gen-
erally considered safe as it has low toxicity and is rapidly bro-
ken down in the liver.

Mining

Modern mining projects leave behind disrupted communities,
damaged landscapes, and polluted water. Mining also affects
ground and surface waters, the aquatic life, vegetation, soils,
animals, and the human health. Acid mine drainage can cause
damage to streams . The vast variety of toxic
chemicals released by mining activities can harm animals and
aquatic life as well as their habitat. The average mine disturbs
over a thousand acres of land.

Increased waste disposal

There are various methods of waste disposal, they differ for de-
veloped and developing nations, for urban and rural areas, and
for residential and industrial producers,
Poorly managed landfills can create a number of adverse envi-
ronmental impacts such as wind-blown litter, attraction of ver-
min, and generation of liquid leachate.

1) as the harmful environmental effects were realized

2) there is an increase in field size and mechanization.

3) which is very toxic and causes fatality even in low concen-
trations.

4) caused by human activities and their misuse of land re-
sources.

5) to use chemical substances foreign to the environment.

6) but most of them are harmful for the environment in some
degree.
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7) which destroyed natural habitats and polluted the environ-
ment,

8) such as potential toxicity to humans and other organisms.

9) which in return can kill aquatic life.

10) led to the increased number of roads and infrastructure that
goes with them.

Exercise 4. Read the following formulae and tell what they
mean.

SOy, SO,, NOy, NO,, CO,, CH4, NH3, O3, C¢H1206, CH3CH3,
CH,CH,, CH3;CHO, CH3CONH,, CH;CN, OCS, CgHsCl,
BrCH,CH;Br, C¢HsOH.

Exercise 5. Make up some questions to the text in the form
of a plan. Get ready to retell the text.

Exercise 6. Find in the text the following phrases:
3arpsi3HEHUE TI0YBbI, HEPAaLMOHAJIbHOE MHCIOJIb30BaHUE 3€-
MEJbHBIX PECYPCOB, YHUUTOKUTh €CTECTBEHHYIO Cpelly oOuTa-
HUsl, JIBUraTellb BHYTPEHHETrO CrOpaHHWs, BBI3bIBaTh BU3Yyallb-
HOE, IIyMOBOE, CBETOBOE 3arpsi3HEHUE, UCTOIIATh MTOYBY, MHUTa-
TEJIbHOE BEIIECTBO, MCIOJIb30BaTh XMMHUYECKHE BEIIECTBA Bpa-
&KIeOHBIE JUIsl OKpY>KaoIlel Cpeibl, UCIIOIb30BaHUE MECTULU-
JI0B, U30aBUTh (hepMy OT HACEKOMBIX, KOTOPbIE YHHYTOXKAIOT
pacTeHus, BO3ACUCTBOBAaTh HA HEPBHYIO M SHJIOKPUHHYIO CHC-
TEMbI, BBICOKOTOKCUYHOE BEILECTBO, BoJAHas (iopa u ¢ayHa,
OPUYMHUTG yIepO, METOIbl YTHIM3AIUH OTXOJOB, IUIOXO
yhpasisieMasi CBaJIka, BO3/IEHCTBHE Ha OKPYXKAIOILYIO CPey.

Exercise 7. Translate the following word combinations.
Mind that in the noun chain the last noun is the main one,
the others become attributes.

farm crop cultivation, farm crop cultivation improvement, plant
protection measures, great soil erosion difficulties, industry and
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agriculture contribution, modern farm equipment requirement,
new farm machinery and equipment deliveries, land reclama-
tion work, fertilizers producing plant construction, world water
resource distribution, ecosystem equilibrium state, soil nitrogen
contemn analysis, farm machinery maintenance problems.

Exercise 8. Give synonyms and antonyms to the following
words.

pollution; degradation; urban; waste; disease; human; internal;
open; benefit; similar; to damage; synthetic; to include; cheap;
toxic; safe; liquid; to increase; foreign; life.

Exercise 9. Give all possible derivatives of the nouns using
suffixes -er, -or. Translate the words into Russian.
to lead, to write, to read, to visit, to speak, to sleep, to act, to
direct, to conduct, to drive, to fight, to mine, to report, to sing,
to skate, to swim, to teach, to travel, to sail, to invent, to found,
to compose, to use, to make, to farm, to lose, to open.

Exercise 10. Make some questions to embrace the content of
the text.

In Scotland in 1993, 14 million tons of waste was produced.
100,000 tons was toxic waste and 260,000 tons was controlled
waste from other parts of Britain and abroad. 45% of the spe-
cial waste was in liquid form and 18% was asbestos - radioac-
tive waste was not included. Of the controlled waste, 48% came
from the demolition of buildings, 22% from industry, 17%
from households and 13% from business - only 3% were recy-
cled. 90% of controlled waste was buried in landfill sites and
produced 2 million tons of methane gas. 1.5% was burned in

incinerators and 1.5% was exported to be disposed of or recy-
cled.
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UNIT FIVE
SOIL MANAGEMENT (Part I)

Exercise 1. Find the pronunciation of the following words
and abbreviations, get ready to read them.

tillage, maintenance, supply, nutrient, acidity, erosion, tradi-
tionally, plough, loosens, sufficient, moisture, germinate, fer-
tile, minimum, the aeration, pulverization, freer, circulation,
contributes, plants, inhibiting, discouraging, acre, approxi-
mately, pounds, earthworms, fungi, protozoa, arthropods, al-
gae, mammal, humus, final, relatively, reservoirs, residues,
high-quality, renewed, livestock, fertility, pH, necessary,
growth, potassium, phosphorus, calcium, sulphur, magnesium,
quantities, require, minute, manganese, readily.

Exercise 2. Do you know the following words in English?
KOHTPOJIb, DPO3Us, TPATUIHMOHHBIA, MPOTrpaMMa, MHUHUMYM,
aspanus, pe3yibTaT, IMyJbBepU3alys, LUUPKYISLUs, QUKCUPO-
BaTh, TUI, aKp, PyHT, MaTepuai, ga3a, puHai, pe3epByap, HyT-
PHEHT, CTPYKTYypa, TyMmyc, (pakuus, MNOpIHs, MPaKTHYECKH,
KOMIIOCT, (DepTHIBHOCTB, Temmeparypa, ¢ochop, Kaiablui,
MarHe3ui, MUHYTa, [IUHK.

Exercise 3. Train the reading of the following numbers.

Example:
104 one hundred and four
1,136 one thousand one hundred and thirty six

6,254,798 six million two hundred and fifty four thousand
seven hundred and ninety-eight.

900 pounds, 2,400 pounds, 1,500 pounds, 133 pounds, 890

pounds, 7,954; 10,000; 10,325; 20,000; 100,000; 1,000,000;
10,000,000; 100,000,000; 1,000,000,000; 5,671,812; 847; 265;
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4,603; 1,001; 1,250; 2,235; 375; 305; 2,075; 1,225,375; 3,734;
2,720,000; 145,896; 7,000; 5,550,000; 246; 206; 5,050; 5,005;
8,525,250; 1,002; 3,000; 400; 5,000,000; 8,005,240

Exercise 4. Read and translate the text. Choose an abstract
of ten lines and get ready to read it aloud.

SOIL MANAGEMENT
Soil management involves six essential practices: proper till-
age; maintenance of a proper supply of organic matter in the
soil; maintenance of a proper nutrient supply; control of soil
pollution; maintenance of the correct soil acidity; and control
of erosion.
Tillage
The purpose of tillage is to prepare the soil for growing crops.
This preparation is traditionally accomplished by using a
plough that cuts into the ground and turns over the soil. This
removes or kills any weeds growing in the area, loosens and
breaks up the surface layers of the soil, and provides a bed of
soil that holds sufficient moisture to permit the planted seeds to
germinate. Traditional tillage may harm the soil if used con-
tinuously over many years, especially if the fertile topsoil layer
is thin. Today, many farmers use a program of minimum or re-
duced tillage to conserve the soil.
Among the secondary but important benefits of tillage is the
aeration resulting from pulverization. This aeration not only
provides a freer circulation of oxygen and water but also results
in increased biological activity in the soil, including that of or-
ganisms that fix atmospheric nitrogen. Tillage contributes to the
health of plants by inhibiting plant diseases and by discourag-
ing the development of various types of insects that harm
plants.
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Supply of organic matter

An acre of living topsoil contains approximately 900 pounds of
earthworms, 2,400 pounds of fungi, 1,500 pounds of bacteria,
133 pounds of protozoa, 890 pounds of arthropods and algae,
and even small mammals in some cases. Soil also contains dead
organisms, plant matter, and other organic materials in various
phases of decomposition. Humus, the dark-coloured organic
material in the final stages of decomposition, is relatively sta-
ble. Both organic matter and humus serve as reservoirs of plant
nutrients; they also help to build soil structure and provide
other benefits.

Organic matter and humus are terms that describe different but
related things. Organic matter refers to the fraction of the soil
that is composed of both living organisms and once-living resi-
dues in various stages of decomposition. Humus is only a small
portion of the organic matter. It is the end product of organic
matter decomposition and is relatively stable. Humus contrib-
utes to well-structured soil that, in turn, produces high-quality
plants.

Practically all the soil organisms depend on organic matter as
their food source. Therefore, to maintain their populations, or-
ganic matter must be renewed from plants growing on the soil,
or from compost. When soil livestock are fed, fertility is built
up in the soil, and the soil will feed the plants. Rich organic
matter and humus levels help to maintain favourable conditions
of moisture, temperature, nutrients, pH, and aeration.

Nutrient supply

The nutrients most necessary for proper plant growth are nitro-
gen, potassium, phosphorus, iron, calcium, sulphur, and mag-
nesium, all of which usually exist in most soils in varying quan-
tities. In addition, most plants require minute amounts of sub-
stances known as trace elements, which are present in the soil
in very small quantities and include manganese, zinc, copper,
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and boron. Nutrients often occur in the soil in compounds that
cannot be readily utilized by plants.

Exercise 5. Think of the questions to which the following
sentences are answers:

1. Soil management involves six essential practices: proper till-
age; maintenance of a proper supply of organic matter in the
soil; maintenance of a proper nutrient supply; control of soil
pollution; maintenance of the correct soil acidity; and control
of erosion.

2. The purpose of tillage is to prepare the soil for growing
Ccrops.

3. Among the secondary but important benefits of tillage is the
aeration resulting from pulverization.

4. Traditional tillage may harm the soil if used continuously
over many years.

5. An acre of living topsoil contains approximately 900 pounds
of earthworms.

6. Soil also contains dead organisms, plant matter.

7. Humus is only a small portion of the organic matter.

8. Rich organic matter and humus levels help to maintain fa-
vourable conditions of moisture, temperature, nutrients, pH,
and aeration.

9. The nutrients most necessary for proper plant growth are ni-
trogen, potassium, phosphorus, iron, calcium, sulphur, and
magnesium.

10. Trace elements include manganese, zinc, copper, and boron.

Exercise 6. Match the sentences to make the summary of
the text.

1. Soil management includes some practices:

2. Humus is the result of organic matter decomposition

3. Organic matter and humus also help
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4. To maintain the populations of soil organisms, organic mat-
ter must be

5. Traditional tillage may damage the soil,

6. Secondary benefits of tillage is

7. Practically all the soil organisms depend on

8. Both organic matter and humus serve as

9. The nutrients necessary for proper plant growth are

10. Today, many farmers use a program of minimum

11. Organic matter is composed of both

12. Rich organic matter and humus levels help

a) especially if the fertile topsoil layer is poor.

b) reservoirs of plant nutrients.

c) or reduced tillage to save the soil.

d) aeration which provides a circulation of oxygen and water.
e) living organisms and once-living residues in various stages
of decomposition.

f) to provide favourable conditions of moisture, nutrients, pH,
and aeration.

g) proper tillage, supply of organic matter and nutrient, control
of soil pollution and erosion.

h) renewed from plants growing on the soil, or from compost.
1) organic matter as their food source.

j) to build soil structure and provide other benefits.

k) and is relatively stable.

1) nitrogen, potassium, phosphorus, iron, calcium, sulphur, and
magnesium.

Exercise 7. Find the following phrases in the text.

panMoHaIbHOE MUCIIOJIb30BaHUE MTOYB, OPTaHUYECKOE BEIIECTRO,
CHaG)I(eHI/Ie nUuTarCiibHbBIMH BCIICCTBaAMU, KOHTpOHI/IpOBaTB 3a-
TPSI3HEHUE TOYBBI, KHUCIOTHOCTh IIOYBBI, KOHTPOJIb 3PO3HH,
IIOATOTOBHUTH HO‘IBy, HOBCpXHOCTHbIC CJIOM IIOYBbI, HAHOCHUTH
BpeJl TIOYBE, TUIOJIOPOIHBIA BEpXHUHN CJIOW MOYBBI, 00ECIICUUTH
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LHUPKYJISILIUIO KACIOPOJa, OMOJIOTUYECKasi aKTUBHOCTb, CTPYK-
Typa MOYBbI, UICTOYHUK IMHUIIIH.

Exercise 8. Find the odd word out.

soil, land, water; essential, insignificant, important; to pollute,
to purify, to contaminate; correct, right, wrong; to permit, to
forbid, to allow; thin, thick, fat; to conserve, to destroy, to save;
disease, illness, health; small, big, tiny; food, provision, drink;
rich, poor, wealthy; to help, to prevent, to assist; favourable,
good, harmful.

Exercise 9. Give all possible derivatives of these words using
suffixes -ist, -ism, -ian. Translate the words into Russian.
special, history, social, art, capital, economy, critic, interna-
tional, to type, Darwin, piano, hero, science, technic, national,
mathematics, physics, active, idiot, politics, music, electric,
Russia, academy, Hungary, botany, Canada, romantic, India,
material, library, mechanic.

Exercise 10. Read the additional text and translate it with-
out dictionary:

Soils are made up of four basic components: minerals, air, wa-
ter, and organic matter. In most soils, minerals represent around
45% of the total volume, water and air about 25% each, and
organic matter from 2% to 5%. The mineral portion consists of
three distinct particle sizes classified as sand, silt, or clay.

The two important characteristics of soil are texture and struc-
ture.

Soil texture refers to the relative proportions of sand, silt, and
clay. A loam soil contains these three types of soil particles in
roughly equal proportions. A sandy loam is a mixture contain-
ing a larger amount of sand and a smaller amount of clay, while
a clay loam contains a larger amount of clay and a smaller
amount of sand.
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UNIT SIX
SOIL MANAGEMENT (Part II)

Exercise 1. Find the pronunciation of the following words
and phrases, get ready to read them.

fertilizer, agricultural, World War II, waste-disposal practices,
radioactive materials, disease-causing agents, plant growth,
residue, effectiveness, chlorinated hydrocarbon, cultivated, or-
ganophosphorus, evaporation and vaporization, leaching,
photodecomposition, acidity, maintenance, native vegetation,
the ordinary procedure, annually, United States, hydrogen,
caused, U.S. Department of Agriculture, terraces and diver-
sions, unnecessary, irrigation, science of artificial application,
agricultural, revegetation of disturbed areas, during periods,
inadequate, suppressing, techniques, uniformly, neither, meth-
ods, center pivot irrigation.

Exercise 2. What do you think these words and expressions
from the text mean?

plus, toxic, radioactive materials, effectiveness, hydrocarbon,
compound, microbial, decomposition, adaptation, vegetation,
procedure, application, million, metric, complex, calcium, me-
chanical, problem, action, department, erosion, transport, ter-
race, irrigation, period, adequate, consolidation, type, tech-
nique, general, uniform, modern, method, local, center.

Exercise 3. Read the following numbers.

Example:

1063 one thousand and sixty-three
1700 seventeen hundred

1707 seventeen hundred and seven
1965 nineteen sixty-five

2001 two thousand and one

the 70's the seventies
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a) in 1945, mid-1960’s, in 2000, by 2009, since 1995, before
1736, in 1900, by 1806, the 80’s, since 1700, after 1500, in
1505, by 1848, after 1615, 1005, since 1037, mid-2000, before
2005, by 2050

b) 4,568 million; 4631 dollars; 6250 pounds; 104; 1136 rou-
bles; 1600 kilometres; 2000 metre; 1500; 6,008,750; 137;
425,712; 1,306,527, 583; 4,631, 75,254,520, 5624; 94,975,387.

Exercise 4. Entitle each paragraph or find a phrase in the
text that will serve as a title of the paragraph. Read and
translate the text. Choose an abstract of ten lines and get
ready to read it aloud.

The increasing amounts of fertilizers and other agricultural
chemicals applied to soils since World War II ended in 1945,
plus industrial and domestic waste-disposal practices, led by
the mid-1960s to increasing concern over soil pollution. Soil
pollution is the build-up in soils of persistent toxic compounds,
chemicals, salts, radioactive materials, or disease-causing
agents, which have adverse effects on plant growth and animal
health.

The effectiveness of a pesticide as well as the hazards of harm-
ful residues depends largely on how long the pesticide remains
in the soil. For example, DDT, a chlorinated hydrocarbon, has a
half-life of three years in cultivated soils, while organophos-
phorus insecticides persist for only days or months. Insecticides
persist longer if worked into the soil than if left on the surface.
Herbicides applied to soils may not persist at all or may persist
up to two years or longer, depending on the compound. Even-
tually, all pesticides disappear because of evaporation and va-
porization, leaching, plant uptake, chemical and microbial de-
composition, and photodecomposition.
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Maintenance of specific soil acidities is important in soil man-

agement because it controls the adaptation of various crops and

native vegetation to different soils. The ordinary procedure for

correcting excess soil acidity is the application of lime in the

form of limestone, dolomitic limestone, or burnt lime. About

18.14 million metric tons of limestone is used annually on

United States farms. When lime is added, the hydrogen of the

complex soil colloid is exchanged for the calcium of lime.

The mechanical loss of fertile topsoil is one of the greatest

problems of agriculture. Such loss is almost always caused by

erosion resulting from the action of water or wind. According

to the U.S. Department of Agriculture, more than half of all

fertile U.S. topsoil has been damaged to some extent by ero-

sion. Commonly implemented practices to slow soil transport

include terraces and diversions. Terraces, diversions, and many

other erosion "control" practices are largely unnecessary if the

ground stays covered year-round.

Irrigation may be defined as the science of artificial application
of water to the land or soil. It is used to assist in the growing of
agricultural crops, maintenance of landscapes, and revegetation
of disturbed soils in dry areas and during periods of inadequate
rainfall. Additionally, irrigation also has a few other uses in
crop production, which include protecting plants against frost,
suppressing weed growing in grain fields and helping in pre-
venting soil consolidation.

Various types of irrigation techniques differ in how the water
obtained from the source is distributed within the field. In gen-
eral, the goal is to supply the entire field uniformly with water,
so that each plant has the amount of water it needs, neither too
much nor too little. The modern methods are surface irrigation,
localized irrigation, drip irrigation, sprinkler irrigation, center
pivot irrigation, sub-irrigation.
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Exercise 5. Make up some questions of different types to
cover the content of the text.

Exercise 6. Choose a suitable definition.

fertilizer any of various organic compounds that contain
only hydrogen and carbon

soil a substance used to kill unwanted plants such as
weeds

plant the lightest gas, with no colour, taste or smell,
that combines with oxygen to form water

pesticide the amount of acid present in substance, often
expressed in terms of pH

hydrocarbon | the raising of crops and livestock, or the science
connected with improving the processes in-
volved

insecticide | plants or plant life generally, as in a particular
area

herbicide an organic or inorganic substance added to soil
to improve plant production or growth

vegetation | a chemical substance used to kill pests, esp. in-
sects that harm crops

agriculture | the upper layer of the earth's surface

acidity a substance used to kill insects

hydrogen a living organism of the vegetable group

Exercise 7. Translate the following word combinations, pay-
ing attention to Participle 1 and Participle 2:

irrigated lands, irrigable lands, irrigating canals; changed condi-
tions, changeable weather, man changing nature; methods used
by the scientist, usable material, the scientist using this method;
accepted plan, acceptable quality, people accepting plans;
measured risk, measurable risk, measuring instruments; water
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controlled, controllable water, measures controlling the use of

water.

Exercise 8. Match the words to make collocations. Translate

them.

toxic material
application of pesticide
effectiveness of compound
soil practice
radioactive soil
disease-causing techniques
cultivated practice
surface agriculture
waste-disposal agent
fertile pollution
irrigation lime
chemical decomposition
department of topsoil
erosion control irrigation

Exercise 9. Choose one topic from the lists fertilizers, herbi-
cides, insecticides, pesticides, irrigation methods and pre-
pare a report. You may use one of the following links to get
information:

http://en.wikipedia.org/wiki/Category:Fertilizers
http://en.wikipedia.org/wiki/Herbicide
http://en.wikipedia.org/wiki/Insecticide
http://en.wikipedia.org/wiki/Category:Pesticides by country
http://en.wikipedia.org/wiki/Irrigation
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UNIT SEVEN
WATER POLLUTION

Exercise 1. Find the pronunciation of the following words,
phrases and abbreviations, get ready to read them.
adequate, China, access, percent, estuarine, square, contami-
nant, conveyance, examples of sources, discharges, sewage,
diffuse, originate, cumulative, gathered, leaching, spectrum,
discoloration, sodium, waterborne diseases, alteration, electrical
conductivity, eutrophication, disinfection by-products, chloro-
form, processing waste, petroleum hydrocarbons, fuels, gaso-
line, combustion byproducts, bush debris, volatile, VOC, hy-
giene, ammonia, phosphates, vehicles, drainage, thermal, cool-
ant, invasion, thermophilic species, conducted in situ, TSS, tur-
bidity, frequently, biochemical, BOD, COD, cadmium, mer-
cury, TPH, microbial indicators.

Exercise 2. Give English equivalents of the following words
and phrases:

OKeaH, a/IeKBaTHBIN, MmpobiieMa, ro0anbHbI KOHTEKCT, MHII-
JIMOH, cei}, HAIMOHAIbHBIN, TPOLIEHT, MUJIS, CKBEP, KJIACCH-
bunupoBaTh, KyMyJISTUBHBIN 3 (}eKT, THMMYHBIHA, cienuduye-
CKHM, CHEKTp, XUMHUKAT, MAaTOreH, (HU3NYECKUN, CEHCOPHBIMH,
peryiaupoBaTh, KOHILIEHTpAllUs, HATypaJbHbII KOMIIOHEHT,
ANIEKTpUYECKHU, 3BTpoduKanus, Ae3uH(PeKuus, XIopopopMm,
WHCEKTUIU, TepOULIN/, MeCTUINA, AU3elb, MOTOp, THMTHEeHa,
KOCMETHKA, HUTpAT, Gocdar, MeTami, MUHA, IPEHAXK, IUIACTHK,
TEPMaJbHBIN, YKOCUCTEMA, METOM, KOJUJIEKIMS, CIEHUATU3UPO-
BaHHBIM AHATUTUYECKUN TECT, NPUHLUI, OWOXUMUYECKUH,
KaJMU, MEPKYpPHil, TOTAIbHBIN, HHAUKATOP, MOHUTOP.
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Exercise 3. Read the following abbreviations and tell what
they mean.

DDT, BHC, VOC, TSS, BOD, COD, TPH, UV, NMVOC,
CFC, POP, US, pH, ESP, SCR, DeNOx, HFC, EIA, NEPA,
ISO, LCA, GMP-RAM, INOVA, PRG, EPA, EU, MSW,
HDPE, PET, PVC, LDPE, PP.

Exercise 4. Read the questions and find answers in the text
that follows.

1. What are the sources of water pollution?

2. What are the specific water contaminants?

3. What is the main factor allowing to determine if water is
contaminated?

4. What does thermal pollution mean?

5. What is the cause of thermal pollution?

6. How may water pollution be analyzed?

7. Which analytical method includes collection of water sam-
ples?

Exercise 5. Read and translate the text. Choose an abstract
of ten lines and get ready to read it aloud.

WATER POLLUTION
Water pollution is the contamination of water bodies (e.g.
lakes, rivers, oceans, groundwater). Water pollution affects
plants and organisms living in water. Water pollution occurs
when pollutants are released directly or indirectly into water
without adequate treatment to remove harmful compounds.
Water pollution is one of the major problems in the global con-
text. Some 90% of China's cities suffer from some degree of
water pollution, and nearly 500 million people lack access to
safe drinking water.
Source of water pollution are divided into point and non-point.
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Point source pollution refers to contaminants that enter a wa-
terway through a discrete conveyance, such as a pipe or ditch.
Examples of sources in this category include discharges from
plants or a city storm drain.

Non-point source pollution refers to diffuse contamination that
does not originate from a single discrete source. Non-point
source pollution is often the cumulative effect of small amounts
of contaminants gathered from a large area. The leaching out of
nitrogen compounds from agricultural land which has been fer-
tilized is a typical example.

Causes of water pollution

The specific contaminants leading to pollution in water include
a wide spectrum of chemicals, pathogens, and physical changes
such as elevated temperature and discoloration. While many of
the chemicals and substances that are regulated may be natu-
rally occurring (calcium, natrium, iron, manganese, etc.), the
concentration is often the key in determining what a natural
component of water is, and what a contaminant is.

Many of the chemical substances are toxic. Pathogens can pro-
duce waterborne diseases in either human or animal hosts. Al-
teration of water's physical chemistry includes acidity (change
in pH), electrical conductivity, temperature, and eutrophication.
Chemical and other contaminants

Contaminants may include organic and inorganic substances.
Organic water pollutants include:

Disinfection by-products found in chemically disinfected drink-
ing water, such as chloroform; Food processing waste, which
can include oxygen-demanding substances; Insecticides and
herbicides; Petroleum hydrocarbons, including fuels (gasoline,
diesel fuel), motor oil, and fuel combustion byproducts; Tree
and bush debris; Volatile organic compounds (VOCs), such as
industrial solvents; Various chemical compounds found in per-
sonal hygiene and cosmetic products;

Inorganic water pollutants include:
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Acids from industrial discharges (especially sulfur dioxide from
power plants); Ammonia from food processing waste; Chemi-
cal waste as industrial by-products; Fertilizers containing nutri-
ents - nitrates and phosphates; Heavy metals from motor vehi-
cles; Acid mine drainage; Trash (e.g. paper, plastic, or food
waste);

Thermal pollution

Thermal pollution is the rise or fall in the temperature of a natu-
ral body of water caused by human influence. A common cause
of thermal pollution is the use of water as a coolant by power
plants and industrial manufacturers. Elevated water tempera-
tures decreases oxygen levels (which can kill fish) and affects
ecosystem composition, such as invasion by new thermophilic
species.

Measurement of water pollution

Water pollution may be analyzed through several broad catego-
ries of methods: physical, chemical and biological. Most in-
volve collection of samples, followed by specialized analytical
tests. Some methods may be conducted in situ, without sam-
pling, such as temperature measurement.

Common physical tests of water include temperature, solids
concentration like total suspended solids (TSS) and turbidity.
Water samples may be examined using the principles of ana-
lytical chemistry. Frequently used methods include pH, bio-
chemical oxygen demand (BOD), chemical oxygen demand
(COD), nutrients (nitrate and phosphorus compounds), metals
(including copper, zinc, cadmium, lead and mercury), oil and
grease, total petroleum hydrocarbons (TPH), and pesticides.
Biological testing involves the use of plant, animal, and/or mi-
crobial indicators to monitor the health of an aquatic ecosys-
tem.
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Exercise 6. Choose the right endings of the following sen-
tences:

1. Water pollution

a) is method of purifying water.

b) is the contamination of water.

c¢) is method of chemical water testing.

2. Water pollution

a) gives nutrition to marine organisms.

b) provides equilibrium of ecosystem.

c) affects plants and organisms living in water.

3. Point source pollution refers to contaminants that

a) enter a waterway through a discrete conveyance, such as a
pipe or ditch.

b) enter a waterway from natural environment.

¢) does not originate from a single discrete source.

4. The concentration is often the key in determining

a) the kind of pollutant.

b) what is a natural component of water, and what is a contami-
nant.

¢) a method of pollution measurement.

5. Pathogens can produce waterborne diseases.
a) treat from all diseases.

b) reduce waterborne diseases.

¢) produce waterborne diseases.

6. Thermal pollution is

a) a natural condition of water.

b) useful for ecosystem of any water body.

c) the rise or fall in the temperature of water caused by human
influence.
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7. A common cause of thermal pollution is the use of water
a) in irrigation of agricultural lands.

b) as a coolant by power plants and industrial manufacturers.
¢) in ecosystem life cycle.

8. Elevated water temperatures
a) decreases oxygen levels.

b) increases oxygen levels.

¢) destroys oxygen levels.

9. Water pollution may be analyzed through several methods:
a) medical, sociological, mathematical.

b) political, economical, physiological.

¢) physical, chemical and biological.

10. Some methods may be conducted in situ, without sampling,
a) such as test on pesticides concentration.

b) such as temperature measurement.

¢) such as chemical oxygen demand.

Exercise 7. Find in the text the following terms.

1. Water beneath the earth's surface.

2. An agent that causes disease, especially a living microorgan-
ism such as a bacterium or fungus.

3. A disease caused by pathogenic microorganisms which are
directly transmitted with contaminated water.

4. A measure of the acidity or alkalinity of a substance.

5. A process by which pollution from such sources as a leachate
from fertilized fields causes water body to become overrich in
organic and mineral nutrients.

6. A clear, colourless, heavy, sweet-smelling liquid, once
widely used in surgery.

7. A heavy mineral oil used as fuel in diesel engines

8. A fertilizer containing phosphorus compounds.
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9. A system which allows water or waste liquids flow away
from somewhere into the ground or down pipes.
10. An agent that produces cooling, especially a fluid that
draws off heat by circulating through an engine.

Exercise 8. Translate the sentences paying attention to the
words in bold type.

1. Water vapor rises and falls due to temperature changes. 2.
Greenhouse effect changes climate. 3. Temperature changes
cause either evaporation or precipitation. 4. The cause of ani-
mal’s extinction is environmental pollution. 5. We should wa-
ter flowers once a week. 6. All living organism need water. 7.
What measures do we need to take? 8. Who usually measures
temperature of water? 9. Squirrels make a store of food for
winter. 10. They store food for winter. 11. Waste management
is an important part of environmental engineering. 12. We
shouldn’t waste natural resources.

Exercise 9. Continue the raw of synonyms using the words
from the text.

quantity, volume; mixture, combination; poisonous, toxic; spe-
cial, particular; difficulty, trouble; to take place, to happen;
chief, main; secure, harmless; fabric, mill; element, ingredient;
material, matter; trash, litter; practice, technique; to watch, to
observe; frequently, repeatedly; ordinary, usual.

Exercise 10. Make nouns from the following words using
suffixes —ment, -ness, -ship, -hood. Translate the words into
Russian.

to develop, kind, to achieve, empty, leader, to move, dark, to
arrange, to treat, great, to state, to improve, man, sad, to agree,
effective, to equip, useful, to govern, citizen, to require, to
measure, weak, to announce, child, busy, to pave, neighbour,
ready, good, friend, happy.
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UNIT EIGHT
SEWAGE TREATMENT

Exercise 1. Find the pronunciation of the following words
and phrases, get ready to read them.

Sewage, wastewater, acceptable, desired, existing, concentra-
tion, municipal, worldwide, pre-chlorination, algae, growth,
aeration, dissolved, coagulation, flocculation, polyelectrolytes,
thicker, sedimentation, suspended, particles, desalination, salt,
disinfection, for example, aerated lagoons, activated sludge,
residential, institutional, commercial, establishments, liquid,
baths, sewers, commerce, permitted, recycled, flushing toilets,
aerobic, pump, municipal, typically, subject, standards, require,
specialized, conventional, primary, secondary, tertiary.

Exercise 2. Give Russian equivalents of the following
words:

combination, municipal, arrest, aeration, coagulation, forma-
tion, separation, filtration, disinfection, lagoon, active, filter,
institution, commercial, toilet, storm, septic, tank, biofilter,
aerobic, system, transport, station, collection, subject, local,
federal, regulation, standard.

Exercise 3. Read and translate the text. Put the words in
second column into the correct form to fill the gaps in the
sentences. Choose an abstract of ten lines and get ready to
read it aloud.

SEWAGE TREATMENT
Sewage treatment, or domestic wastewater treat-
ment, is the process of contaminants from | remove
wastewater and household sewage, both runoff
and domestic. Water describes the proc- treat
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esses used to make water more for a

end-use. The goal of all water treatment
process 1s to remove contaminants in the
water, or reduce the of such contami-
nants.
The combination of following processes  for
municipal drinking water treatment worldwide:
pre-chlorination - for algae control and arresting
any biological growth; aeration - along with pre-
chlorination for removal of __ iron and manga-
nese; - for flocculation; coagulant aids,
also as polyelectrolytes - to improve co-
agulation and for thicker floc formation; sedimen-
tation - for solids separation, that is, removal of
suspended solids in the floc; filtration -
removing particles from water; desalination -
process of removing salt from the water; disinfec-
tion - for  bacteria.

processes are also employed in the treat-
ment of wastewater and these processes may in-
clude, for example, lagoons, activated
sludge or slow sand filters.
Origins of sewage
Sewage by residential, institutional, and
commercial and establishments and

household waste liquid from baths, kitch-

ens, and so on that is disposed via sewers. In
many areas, sewage also includes liquid waste
from industry and commerce.
The separation and draining of household waste
into greywater and blackwater now more
common in the world, with greywater be-
ing permitted to be used for plants or recy-
cled for flushing toilets. Most sewage also in-
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cludes some surface water from roofs and may
include water from stormwater runoff.

Process of treatment

Sewage can close to where it is created (in treat
septic tanks, biofilters or aerobic treatment sys-
tems), or collected and transported via a network
of pipes and pump stations to a municipal treat-
ment plant. Sewage collection and treatment is
_____ subject to local, state and federal regulations typical
and standards. Industrial sources of wastewater
often require specialized treatment processes.
Conventional sewage treatment may involve four
stages, called pre-treatment,  , secondary and prime
tertiary treatment.

Exercise 4. Make up 5 questions which will embrace the
content of the text.

Exercise 5. Write a brief summary of the text in Russian.
After that try to retell it in English.

Exercise 6. Translate some phrases into English, using the
text.

OUMCTKA CTOYHBIX BOJ, MPOIECC YJAJICHHUs 3arps3HAIOIINX Be-
IECTB, YMEHBIINTh KOHICHTPALMIO 3arps3HSIONINX BEIIECTB,
OUMCTKAa THUTHEBOM BOJBI, IMPEABAPUTEILHOE XJIOPUPOBAHUE,
MIPOTUBOBOIOpOCIIeBast 00pabOTKa BOJBI, OMPECHEHHE BOJBI,
a’pPUPYEMBbIl OTCTOMHUK, AKTUBUPOBAHHBIA WJI, KUJKUE OTXO-
IIbl, JTUBHEBBIM CTOK, a’3poOHasi OYUCTKA CTOYHBIX BOJ, HACOC-
Hasl CTaHIUs, TOPOJICKAs CTAHILIUA OYUCTKU CTOUHBIX BOJ, (he-
JiepabHble TOCTAHOBJICHUS M CTaHAAPTHI, CHEIUATU3UPOBAH-
HBI TPOIECC OYMCTKH, MEPBUYHASI, BTOPUYHAS M TPETUYHAsS
OYHUCTKA CTOYHBIX BOJI.

45



Exercise 7. Put the following words into several groups ac-
cording to the part of speech (verb, noun, adjective, ad-
verb).

nature, natural, naturally, naturalize; form, format, formation,
formal, formally; survive, survivor, survival; use, user, usage;
satisfy, satisfaction, satisfactory; class, classic, classical, clas-
sify; produce, produce, product, production, productive, pro-
ductively; organ, organic, organically, organism; category,
categorize, categorization; continue, continuous, continuously,
continuation; care, careful, carefully; create, creator, creation,
creative, creatively.

Exercise 8. Find in the text:

a) antonyms to the following words:

artificial, to die, to destroy, to exclude, biotic, organic, past,
long, moonlight, suddenly, to save, carelessly, slow.

b) synonyms to the following words:
important, wish, various, base, to separate, petroleum, metal,
phase, existing, area, to refill, speed, limited, to waste.

9. What is this abstract about? Translate it without diction-
ary.

Reclaimed water is former wastewater that is treated to remove
solids and certain impurities, and used in sustainable landscap-
ing irrigation or to recharge groundwater aquifers. The purpose
of these processes is sustainability and water conservation,
rather than discharging the treated wastewater to surface waters
such as rivers and oceans.
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UNIT NINE
STAGES OF SEWAGE TREATMENT

Exercise 1. Find the pronunciation of the following words,
phrases and abbreviations, get ready to read them.

limb, raw, primary, clarifier, equipped, driven, continually, fa-
cility, designed, percentage, floatables, suspended, substan-
tially, derived, detergent, majority, municipal, liquor, protozoa,
biodegradable, soluble, molecules, bind, biomass, media, acti-
vated sludge, higher, tertiary, final, effluent, effectiveness,
cloudiness, dosage, variables, generally, doses, against, chlo-
rine, ultraviolet, chlorination, disadvantage, residual, carcino-
genic, instead, iodine, UV radiation, viruses, incapable, repro-
duction, frequent, maintenance, odour, anaerobic, hydrogen
sulphide, complaint, urban areas, bio-slimes, circulating, fluids,
capture, metabolize, obnoxious.

Exercise 2. Guess the meaning of the words without a dic-
tionary.

collect, design, municipal, system, class, biomass, media, oper-
ate, film, final, disinfection, microorganism, type, concentra-
tion, contact, dose, effective, ozone, ultraviolet, history, gener-
ate, carcinogenic, genetic, structure, virus, reproduction, lamp,
septic, condition, gas, sulphide, urban, reactor, metabolism.

Exercise 3. Read and translate the text. Choose an abstract
of ten lines and get ready to read it aloud.

STAGES OF SEWAGE TREATMENT
Pre-treatment

Pre-treatment removes materials such as trash, tree limbs,
leaves, that can be easily collected from the raw wastewater
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before they damage or clog the pumps and skimmers of pri-
mary treatment clarifiers.

Primary treatment

In the primary sedimentation stage, sewage flows through large
tanks, commonly called primary clarifiers or primary sedimen-
tation tanks.

Primary settling tanks are usually equipped with mechanically
driven scrapers that continually drive the collected sludge to-
wards a hopper in the base of the tank where it is pumped to
sludge treatment facilities.

The dimensions of the tank should be designed to effect re-
moval of a high percentage of the floatables and sludge. A typi-
cal sedimentation tank may remove from 60% to 65% of sus-
pended solids, and from 30% to 35% of BOD from the sewage.
Secondary treatment

Secondary treatment is designed to substantially degrade the
biological content of the sewage which is derived from human
waste, food waste, soaps and detergent. The majority of mu-
nicipal plants treat the settled sewage liquor using aerobic bio-
logical processes. The bacteria and protozoa consume biode-
gradable soluble organic contaminants (e.g. sugars, fats, or-
ganic short-chain carbon molecules, etc.) and bind much of the
less soluble fractions into floc.

Secondary treatment systems are classified as fixed-film or
suspended-growth systems.

Fixed-film or attached growth systems include trickling filters
and rotating biological contactors, where the biomass grows on
media and the sewage passes over its surface.
Suspended-growth systems include activated sludge, where the
biomass is mixed with the sewage and can be operated in a
smaller space than fixed-film systems. However, fixed-film
systems can provide higher removal rates for organic material
and suspended solids.

48



Tertiary treatment

The purpose of tertiary treatment is to provide a final treatment
stage to raise the effluent quality before it is discharged to the
environment (sea, river, lake, ground, etc.).

More than one tertiary treatment process may be used at any
treatment plant. The main processes are removal of nutrients,
nitrogen, phosphorus, sand filtration and sometimes disinfec-
tion.

Disinfection

The purpose of disinfection in the treatment of wastewater is to
substantially reduce the number of microorganisms in the water
to be discharged back into the environment. The effectiveness
of disinfection depends on the quality of the water being treated
(e.g., cloudiness, pH, etc.), the type of disinfection being used,
the disinfectant dosage (concentration and time), and other en-
vironmental variables. Generally, short contact times, low
doses and high flows all militate against effective disinfection.
Common methods of disinfection include ozone, chlorine and
ultraviolet light.

Chlorination remains the most common form of wastewater
disinfection due to its low cost and long-term history of effec-
tiveness. One disadvantage is that chlorination of residual or-
ganic material can generate chlorinated-organic compounds
that may be carcinogenic or harmful to the environment.

Ozone is considered to be safer than chlorine because, it is gen-
erated onsite as needed and shouldn’t be stored. Ozonation also
produces fewer disinfection by-products than chlorination. A
disadvantage of ozone disinfection is the high cost of the ozone
generation equipment and the requirements for special opera-
tors.

Ultraviolet (UV) light can be used instead of chlorine, iodine,
or other chemicals. UV radiation causes damage to the genetic
structure of bacteria, viruses, and other pathogens, making them
incapable of reproduction. The key disadvantages of UV disin-
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fection are the need for frequent lamp maintenance and re-
placement.

Exercise 4. Answer the questions.

1. What is the purpose of pre-treatment?

2. What kind of equipment is used during primary treatment?

3. What amount of solid waste may sedimentation tank re-
move?

4. What are the secondary treatment systems?

5. What are the main processes used during tertiary treatment?
6. What does effectiveness of disinfection depend on?

7. What are the advantages and disadvantages of each method
of disinfection?

Exercise S. Look at the picture and tell what kind of treat-
ment technology is displayed here.

Treated
Air Wigter

Clarifier-Settler

Aeration Tank

—

Recycle Sludge

Wiaste
Slucge

L

To Sludge Treatment
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Exercise 6. Match the sentences to make the summary of

the text.

Pre-treatment removes mate-
rials

and bind less soluble fractions
into floc.

Primary settling tanks are
equipped with

ozone, chlorine and ultraviolet
light.

The scrapers drive the col-
lected sludge to a hopper

the quality of the water, the
type of disinfection, the disin-
fectant dosage and other fac-
tors.

The dimensions of the tank
should be designed

removal of nutrients, nitrogen,
phosphorus, sand filtration and
sometimes disinfection.

Human waste and food waste
are derived

to reduce the number of mi-
croorganisms in the water.

The majority of municipal
plants treat the sewage liquor

to raise the effluent quality be-
fore it is discharged to the en-
vironment.

The bacteria and protozoa
consume biodegradable solu-
ble organic contaminants

such as trash, tree limbs,
leaves, before they damage the
primary clarifiers.

Secondary treatment systems
are classified

where it is pumped to sludge
treatment facilities.

The purpose of tertiary treat-
ment is

using aerobic biological proc-
esses.

The main processes are

to effect removal of a high per-
centage of waste.

The purpose of disinfection is

during secondary treatment.

The effectiveness of disinfec-
tion depends on

as fixed-film or suspended-
growth systems.

Common methods of disin-
fection include

mechanical scrapers.
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Exercise 7. Which of the two Russian variants corresponds
to the English equivalents:

sludge treatment — oOpaboTka ocaaka, 00pabOTKa CTOYHBIX
Box; removal of floatables — go6aBnenue ne3uHPpUIUPYIOMUX
CpPEeICTB, y/AaJCHNE TUTaBAIONINX TBEPABIX dacThil; food waste —
NUILEBbIe OTXOJIbl, MUIlEBas Lienoyka; carbon molecule — mo-
JIeKyJia KUCJIOpoJa, MoJieKyia yrieponaa; soluble fraction —
pactBopuMas (pakuus, HepacTBopuMas (pakuus; active
sludge — axTUBUpPOBaHHBIN yroyb, aKTUBUPOBAHHBIN WJI; raise
the effluent quality — yBenMYUTH KOJIMYECTBO OUYUIICHHON
CTOYHOM BOJIbI; YIYYIINTh KQ4€CTBO OYMIIEHHOW CTOYHOW BO-
nel; sand filtration — memOpaHHast QuupTpanus, mecuaHas
¢wmnpTpanus; reduce the number of microorganisms in the wa-
ter — yMEHBIIUTh KOJIMYECTBO MUKPOOPraHU3MOB B BOJIE, YBe-
JMYUTH KOJMYECTBO MHUKPOOPTaHU3MOB B Bojie; disinfection by-
product — pe3yabTar Ae3uH(EKIUN, NTOOOUYHBIN MPOAYKT Je-
3UH(EKITIH.

Exercise 8. Say it in one word:

a device for compressing a fluid or gas, or moving it from one
place to another, esp. through pipes; a large receptacle, con-
tainer, or structure for holding a liquid or gas; destroying
pathogenic microorganisms; oxygen in the form of molecules
with three atoms, having a sharp smell, and being an effective
oxidant; a substance or agent causing cancer; an element found
in small amounts in sea water and used to prevent infection;

Exercise 9. Translate the sentences into English, using the
words and phrases from the text “Stages of sewage treat-
ment”.

1. OuncTKa CTOYHBIX BOJ - KOMIUIEKC MPOLEIYp O yAaJCHHUIO
3arps3HEHUH, COAEp)KAIUXCsl B OBITOBBIX M MPOMBIIUIEHHBIX
CTOYHBIX BoJax. OUMILEHNE MPOUCXOIUT B HECKOJIBKO ITAIOB:
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MEXaHHYECKUH; OUOJOTUICCKUH; (U3UKO-XUMHYCCKHM; JIe-
3UH(EKIUST CTOYHBIX BO/I.

2. Ha mexaHu4eckoM 3Tane MpPOU3BOIUTCS MpeBapUTEIbHAs
OUYMCTKAa CTOYHBIX BOJ, YTOOBI MOJATOTOBUTH UX K OHOIOTHYE-
CKOM ouMCTKe. Jlajlee CTOYHBIE BOJBI MEPEXOAAT B IEPBUYHbIC
OTCTOMHHUKU AJI YAAJICHUS B3BEIICHHBIX YaCTHII.

3. B mocnennee BpemMsi MeMOpaHHasi TEXHOJIOTHS CTAHOBUTCS
MEPCTIIEKTUBHBIM CIIOCOOOM MPH OUUCTKE CTOYHBIX BO/I.

4. buonoruuyeckas O4YMCTKa MPEANoaracT yHUUTOKEHUE Opra-
HUYECKOM COCTAaBISIOIIEH CTOYHBIX BOJ MHUKPOOPraHW3MaMu
(GaxkTepusiMu U TpOCTEUITUMHU). MOTyT HCHOJIB30BAaThCS KaK
a’poOHbIe, Tak U aHa’poOHbIE MUKpOOpraHu3Mbl. Ha nanHOM
JTare CTOYHBIE BOJABI OYMILAIOTCA OT OPraHMYECKOIo a3oTa U
docdopa, MPOBOIUTCSI MUHEPAIU3ALIUS CTOUHBIX BOJ,

5. PaznuuaroT HECKOJIbKO BapHUAHTOB OMOJIOTMYECKON OYHCTKH.
Ha paHHBII MOMEHT OCHOBHBIMH SIBJISIFOTCSI MCIOJIb30BaHUE
aKTUBHOTO MJI1a, ONOQUIBTPOB U aHAIPOOHOTO OPOIKEHUS.

6. [lnst ynay4iieHus mapaMeTpoB OYHUCTKU MOTYT OBITh MpUMe-
HEHbl pa3jIMYHble XUMHUYECKHE METOJbI, HallpUMEp, XJIOpUpPO-
BaHME, 030HUPOBAHUE, WJIA 3BANIOPALUSL.

Exercise 10. Give all possible derivatives of these words us-
ing suffixes -ist, -ism, -ian. Translate the words into Rus-
sian.

special, history, social, art, capital, economy, critic, interna-
tional, to type, Darwin, piano, hero, science, technic, national,
mathematics, physics, active, idiot, politics, music, electric,
Russia, academy, Hungary, botany, Canada, romantic, India,
material, library, mechanic.

Exercise 11. Choose one topic from the List of waste water
treatment technologies and prepare a report.
http://en.wikipedia.org/wiki/List of waste water treatment te
chnologies
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UNIT TEN
AIR POLLUTION

Exercise 1. Train the reading of the following words, phras-
es and abbreviations.

particulate, discomfort, particles, directly, volcanic eruption,
rather, photochemical, sulphur oxides (SOx), sulphur dioxide
(SO2), volcanoes, nitrogen oxides (NOx), nitrogen dioxide
(NO2), combustion, carbon monoxide, odourless, carbon diox-
ide (CO2), methane (CH4), NMVOCs, extremely, referred,
tiny, cadmium, chlorofluorocarbons (CFCs), ammonia (NH3),
pungent, odour, caustic, nuclear explosion, explosives, gaseous,
ozone (O3), POPs, capable, bioaccumulate, tissue, biomagnify,
sources, anthropogenic, burning, stationary, incinerator, fur-
naces, vehicles, aerosol, nuclear weapon, germ warfare, rock-
etry, digestion, wildfires, sulphur, chlorine.

Exercise 2. Do you know the following words in English?
XUMHYECKHUN, TUCKOMQOPT, HATypa, T'a3, CeKyH/1a, CyOCTaHIus,
030H, (POTOXMUMHUYECKUH, HOTA, OKCHJI, TUOKCHUJ, BYJKaH, Kap-
OOH, MOHOOKCHJI, TIPOJIYKT, OPTaHUKa, KOMITayHJ, ME€TaH, IJI0-
OanpHBIA, TOKCUYHBIN, XJIOpO(TOpOoKapOOHAT, HyKIJICApPHBIH,
MUHOp, Jerpajanusi, OWOJOTHYCCKHA, (OTOIHTUICCKHUH,
TPAHCIOPT, AKKYMYJIHPOBATh, aHTPONOTE€HHbI, UHCHUHEPATOD,
MOOWJIBHBIN, AYCT, KOHTPOJIUPOBATH, MPAKTUKA, MEHEIKMEHT,
a’po30Jib, CIPEH, FTeHepupoBaTh, MPOAYLIMPOBAThH, XJIOPUH, Xa-
paKTEepUCTUKA, KAyCTHUYECKUH, TeMIeparypa.

Exercise 3. Read the text and find out:

1. The definition of air pollution.

2. Types of pollutants.

3. Some examples to each type of air pollutants.
4. Sources of air pollution.
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Exercise 4. Translate the text. Choose an abstract of ten
lines and get ready to read it aloud.

AIR POLLUTION
Air pollution is the introduction of chemicals, particulate mat-
ter, or biological materials that cause harm or discomfort to
humans or other living organisms, or damages the natural envi-
ronment into the atmosphere.
Air pollutants
Pollutants can be in the form of solid particles, liquid droplets,
or gases. Also they may be natural or man-made.
Pollutants can be classified as primary or secondary. Usually,
primary pollutants are substances directly emitted from a proc-
ess, such as ash from a volcanic eruption.
Secondary pollutants are not emitted directly. Rather, they form
in the air when primary pollutants react or interact. An impor-
tant example of a secondary pollutant is ground level ozone that
makes up photochemical smog. Note that some pollutants may
be both primary and secondary as they can be emitted directly
or formed from other pollutants.
Major primary pollutants include:
Sulphur oxides (SOx) and sulphur dioxide (SO2). SO2 is pro-
duced by volcanoes and in various industrial processes. Nitro-
gen oxides (NOx) and nitrogen dioxide (NO2) are emitted from
high temperature combustion.
Carbon monoxide is a colourless, odourless, non-irritating but
very poisonous gas. It is a product of incomplete combustion of
fuel such as natural gas, coal or wood. Carbon dioxide (CO2) is
a greenhouse gas, vital to living organisms, emitted from com-
bustion.
Volatile organic compounds are important outdoor air pollut-
ants. They are often divided into categories of methane (CH4)
and non-methane (NMVOCs). Methane is an extremely effi-
cient greenhouse gas which contributes to global warming.
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Particulate matter, also referred to as fine particles, is tiny par-
ticles of solid or liquid suspended in a gas. Toxic metals, such
as lead, cadmium and copper also can be air pollutants.
Chlorofluorocarbons (CFCs), which are harmful to the ozone
layer, are emitted from currently banned products. Ammonia
(NH3) is emitted from agricultural processes. It is a gas with a
characteristic pungent odour, caustic and hazardous. Radioac-
tive pollutants produced by nuclear explosions, war explosives,
and natural processes such as the radioactive decay of radon.
Secondary pollutants include:

Particulate matter formed from gaseous primary pollutants and
compounds in photochemical smog. Ground level ozone (O3)
formed from NOx and VOC:s.

Minor air pollutants include:

Persistent organic pollutants (POPs) are resistant to environ-
mental degradation through chemical, biological, and photo-
lytic processes. Because of it, they are capable of long-range
transport, bioaccumulate in human and animal tissue, biomag-
nify in food chains, and have potential significant impacts on
human health and the environment.

Sources of air pollution can be classified into anthropogenic
and natural.

Anthropogenic sources are mostly related to burning different
kinds of fuel. Anthropogenic sources include:

Stationary sources as smoke stacks of power plants, factories,
waste incinerators, furnaces and other types of fuel-burning
heating devices; Mobile sources include motor vehicles, marine
vessels, aircraft; Chemical sources as dust and smoke from
controlled burn practices in agriculture and forestry manage-
ment; Fumes from paint, hair and aerosol sprays and other sol-
vents; Waste deposition in landfills, which generate methane;
Military, such as nuclear weapons, toxic gases, germ warfare
and rocketry.
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Natural sources include:

Dust from natural sources; Methane, emitted by the digestion of
food by animals; Radon gas from radioactive decay within the
Earth's crust; Radon can also accumulate in buildings, espe-
cially in confined areas. Smoke and carbon monoxide from
wildfires; Volcanic activity, which produce sulphur, chlorine,
and ash particulates.

Exercise 5. Give a suitable definition to the following terms.
atmosphere, pollutant, smog, sulphur dioxide, volcano, nitrogen
oxide, nitrogen dioxide, greenhouse gas, methane, radioactive,
radon, natural environment, incinerator, vehicle, agriculture,
forestry, aerosol, landfill, sulphur, chlorine.

Use English-English dictionary, or the following sites:
http://dictionary.cambridge.org
http://www.wordsmyth.net

http://en.wikipedia.org

Exercise 6. Match the words to make collocations. Translate
them.

air, to cause, living, natural, solid, volcanic, photochemical,
volatile organic, global, ozone, food, power, waste, aerosol, nu-
clear, Earth's.

smog, layer, incinerator, weapon, organism, compounds, crust,
pollution, chain, particle, spray, environment, plant, eruption,
warming, harm.

Exercise 7. Find a synonym to an underlined word.

air pollution, biological material, important example, ground
level, various processes, high temperature combustion, poison-
ous gas, fine particles, banned product, human and animal tis-
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sues, human health, kinds of fuel, waste deposition, generate
methane, nuclear weapon, confined area.

Exercise 8. Word-building.

a) form nouns from verbs:

relate, define, express, derive, contain, solve, navigate, marry,
transform, accommodate, move, improve, depart, act, compose,
direct, found, invent, measure, disappoint, announce, collect,
combine, connect, dictate, include, introduce, produce, restrict.

b) form adverbs from adjectives:

precise, common, equivalent, certain, equal, bitter, absolute,
kind, happy, weak, sharp, short, soft, deep, bright, sweet, wide,
simple, pure, identical, intense, bad, silent, rapid, quick, part,
first, normal, important, honest, professional, safe, fair, sudden.

Exercise 9. Read the text and answer the following ques-
tions.

1. Which phenomenon is described in the text?

2. What is the cause of it?

3. What are the consequences of it? Expand on this topic.

Acid rain is a rain or any other form of precipitation that is un-
usually acidic, meaning that it possesses elevated levels of hy-
drogen ions (low pH). It can have harmful effects on plants,
aquatic animals, and infrastructure through the process of wet
deposition. Acid rain is caused by emissions of sulphur dioxide
and nitrogen oxides which react with the water molecules in the
atmosphere to produce acids. Governments have made efforts
since the 1970s to reduce the release of sulphur dioxide into the
atmosphere with positive results. Acid rain has adverse impacts
on forests, freshwaters and soils, killing insect and aquatic life-
forms as well as causing damage to buildings and having im-
pacts on human health.
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UNIT ELEVEN
AIR POLLUTION CONTROL

Exercise 1. Train the reading of the following words, phras-
es and abbreviations.

items, devices, either, exhaust, SO2 emission, cyclonic, gravity,
mixtures, variety, furnace, liquid, desulfurization, advantage,
semidry, easier, expensive, initially, slurry, atomize, evapo-
rates, neutralizes, alkali, precipitator, efficiency, ESP, induced,
charge, impede, periodically, concentration, ppm, Refrigerated
Vapour Condensation, Solvent Vapour Adsorption, flaring,
chosen, allowable, option, reserved, expensive, bubbled, partial
vacuum, incineration, regenerative, adsorption, exchanger, pre-
heat, incinerator, activated, pressure, achieve, effectiveness,
hundred, per million, conventional, target, catalytic, reduction,
SCR, injected, ratio, tendency, carriers, Exxon, DeNOx, opti-
mum.

Exercise 2. Guess the meaning of the words without a dic-
tionary.

transportation, cyclone, separator, rotational, spray, desulfuriza-
tion, medium, soda, atomize, evaporate, neutralize, electro-
static, precipitator, fabric, minimally, periodically, offline, con-
densation, adsorption, vacuum, regenerate, pressure, selective,
catalytic, reaction, optimum.

Exercise 3. Read and translate the text. Choose an abstract
of ten lines and get ready to read it aloud.

AIR POLLUTION CONTROL
The following items are commonly used as pollution control
devices by industry or transportation. They can either destroy
contaminants or remove them from an exhaust stream before it
is emitted into the atmosphere.
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Particulate and SO2 Emissions

A. Cyclone Separators

Cyclonic separation is a method of removing particulates from
an air, gas or liquid stream, without the use of filters, through
vortex separation. Rotational effects and gravity are used to
separate mixtures of solids and fluids. The method can also be
used to separate fine droplets of liquid from a gaseous stream.
B. Scrubbers

The term describes a variety of devices that use pollutants from
a furnace flue gas or from other gas streams. In a wet scrubber,
the polluted gas stream is brought into contact with the scrub-
bing liquid, by spraying it with the liquid, by forcing it through
a pool of liquid, or by some other contact method, so as to re-
move the pollutants. The most common application is flue gas
desulfurization using ammonia as the solvent or spray liquid.

C. Semidry Scrubbers

The advantage of semidry scrubbers is in that they remove con-
taminates by way of a solid waste that is easier to dispose of
and less expensive. Initially, the scrubbing medium is wet (such
as a lime or soda ash slurry), and a spray dryer is used to atom-
ize the slurry into the gas which evaporates the water in the
droplets. As this takes place, the acid in the gas neutralizes the
alkali material and forms a fine white solid. Most of the white
solids are removed at the bottom of the scrubber while some are
carried into the gas stream and have to be removed by a filter or
electrostatic precipitator. Although semidry systems cost 5-15%
more than wet systems, when combined with a fabric filter,
they can achieve 90-95% efficiencies.

D. Electrostatic Precipitators

An electrostatic precipitator (ESP) or electrostatic air cleaner is
a particulate collection device that removes particles from a
flowing gas (such as air) using the force of an induced electro-
static charge. Electrostatic precipitators are highly efficient fil-
tration devices that minimally impede the flow of gases through
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the device, and can easily remove fine particulate matter such
as dust and smoke from the air stream. Periodically, the precipi-
tators have to be taken offline and cleaned.

VOC (Volatile Organic Chemicals) Emissions

A. High VOC Concentrations

Three types of treatment are generally used for streams with
high concentrations of VOC: Refrigerated Vapour Condensa-
tion, Solvent Vapour Adsorption, and Flaring. The method cho-
sen is dependent on allowable release concentrations and the
cost of the solvent.

Refrigerated vapour condensation can mean condensation at
temperatures as low as —80°C. Due to the high cost of refrigera-
tion, this option is usually reserved for expensive solvents
whose recovery can justify the high operating costs.

Solvent vapour adsorption is a more common application where
the VOC containing gas is bubbled through an organic solvent
which "accepts" the VOC in the gas stream. The VOC are then
released from the solvent by heat and a partial vacuum.

B. Moderate VOC Concentrations

For moderate concentrations of VOC, incineration or regenera-
tive carbon adsorption is utilized. At temperatures between
750-1000°C, VOC are typically destroyed by 99%. Usually, a
heat exchanger is used to preheat the gas stream with the flue
gas to save on fuel costs for the incinerator.

Regenerative carbon adsorption is where a gas stream passes
through a bed of activated carbon. The VOC are adsorbed into
the carbon. This method can achieve 99% effectiveness for
VOC concentrations.

Exercise 4. Make up some questions of different types to
cover the content of the text.
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Exercise 5. Scan the text again and find the sentences,
which mean:

1. Refrigerated vapour condensation demands expensive me-
dium.

2. The main media in wet scrubber control device is liquid.

3. Incineration is the best method to destroy medium concentra-
tions of VOC.

4. Electrostatic Precipitators must be cleaned from time to time.
5. Semidry systems are more expensive than wet systems.

6. Activated carbon adsorbs VOC during regenerative carbon
adsorption.

7. A heat exchanger is utilized before the incinerator to reduce
the cost of procedure.

8. Cyclonic separation doesn’t need any kind of filters.

9. Solvent vapour adsorption changes waste materials into heat.
10. Semidry scrubber may be more effective if they are used
with fabric filters.

11. Cyclonic separator can be used to move away fine particles.
12. Semidry scrubber transforms waste into fine white solid.

Exercise 6. Read the following numerals in percentage
terms and temperature characteristics.

Example:

5% five percent

25-30% from twenty-five to thirty percent

25°C twenty-five degrees Celsius

32°F thirty-two degrees Fahrenheit

—45°C minus forty-five degrees Celsius

+92°F plus ninety-two degrees Fahrenheit
27-30°C from twenty-seven to thirty degrees Celsius

a) 99%, 90%, 87%, 54%, 17%, 28%, 31%, 62%, 100%, 75%,
53%, 38%, 47%, 12%, 29%, 48%, 60%, 74%, 83%, 95%.

62



b) 5-10%, 90-95%, 10-15%, 75-80%, 60-65%, 40-45%, 20-
30%, 80-85%, 50-60%, 30-35%, 50-70%, 5-20%, 15-30%.

c) 871°C, 1800°F, 981°C, 56°C, 35°F, 80°C, 1000°F, 250°C,
1500°F, 55°C, 100°F, 350°C, 500°F, 45°C, 75°F, 170°C, 90°F.

d) —80°C, +451°F, —123°C, +756°C, —52°F, +74°C, —95°F,
+62°C, —240°F, +95°C, —358°F, +86°C, —176°F, +45°C,
—543°F, +270°C, —658°F.

e) 750-1000°C, 100-600°F, 282-449°C, 1000-1600°F, 22-49°C,
50-65°F, 52-75°C, 400-550°F, 80-90°C, 2000-2500°F, 200-
300°C, 563-748°F, 55-95°C, 350-450°F.

Exercise 7. Give Russian equivalents to the following
phrases:

pollution control devices, to destroy contaminants, cyclonic
separation, vortex separation, rotational effect, to separate mix-
tures of solids and fluids, furnace flue gas, wet scrubber, flue
gas desulfurization, solvent liquid, semidry scrubber, to atom-
ize the slurry into the gas, to evaporate water, alkali material,
fine white solid, electrostatic precipitator, fabric filter, induced
electrostatic charge, high VOC concentration, refrigerated va-
pour condensation, solvent vapour adsorption, allowable re-
lease concentration, regenerative carbon adsorption, is utilized,
be destroyed by 99%, heat exchanger, bed of activated carbon.

Exercise 8. Find a synonym to an underlined word.
to destroy contaminant, to emit into the atmosphere, to remove
particulates, variety of devices, contact method, advantage,
solid waste, expensive, fine solid, gas stream, fabric filter,
highly efficient, to clean, cost of the solvent, vapour adsorption,
organic solvent, incineration, bed of activated carbon.
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Exercise 9. Read the text without a dictionary and answer
the questions:

1. What is the source of NOx?

2. Why ammonia was chosen for selective catalytic reduction?
3. What substances can be derived during selective catalytic
reduction?

4. Does Exxon Thermal De-nitrification need any catalyst?

NOx Emissions

Nitrogen oxides are products of all conventional combustion
processes. These abstract is devoted to some methods of NOx
emissions control.

A. Selective Catalytic Reduction (SCR)

In short, SCR is a process to reduce NOx to nitrogen and water
with ammonia in the presence of a catalyst between 540-840°F
(282-449°C). Ammonia is used due to its tendency to react only
with the contaminants and not with the oxygen in the gas
stream. Ammonia is injected by means of compressed gas or
steam carriers. Efficiencies near 90% have been reported with
SCR.

B. Exxon Thermal De-nitrification

Similar to SCR, the Exxon Thermal DeNOx process utilizes the
NOx/ammonia reaction. However, this process does not use a
catalyst to aid the reaction. Optimum reaction temperatures are
found between 1600°F (871°C) and 1800°F (981°C).

Exercise 10. Choose one topic from the List of air pollution
control devices and prepare a report.
http://en.wikipedia.org/wiki/Air_pollution
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UNIT TWELVE
GLOBAL WARMING

Exercise 1. Train the reading of the following words, phras-
es and abbreviations.

warming, unusually, century, primarily, greenhouse gases, dou-
bled, enhanced, artificially, since, the Industrial Revolution,
nearly, molecules, vapour, abundant, contributor, evaporates,
relative humidity, thermal infrared radiation, further, absorp-
tion, cement, extremely, powerful, swamps, rice, cattle, nitrous
oxide, persisting, approximately, vary, altitude, troposphere,
exerts, automobile, burning, contributor, doubled, halocarbons,
propellants, familiar, chlorofluorocarbons, another, synthesized,
substitutes, CFC, HFC, stable, therefore.

Exercise 2. Guess the meaning of the words without a dic-
tionary.

pEBOIIOLINSA, MOJIEKYJa, dHeprus, abcopOupoBaTh, dKCTpa, J0-
MUHAHTHBIN, PENSTUBHBIA, pajvanus, MUK, MPOAYKIUs, ab-
copOIus, LEMEHT, areHt, >(QQEeKTUBHBIA, pHUC, PEAKTUBHBIN,
aToMm, reorpaduUeckuii, JoKamus, Tporocdepa, aBTOMOOUIIb,
CHUHTE3UPOBATb.

Exercise 3. Read and translate the text. Choose an abstract
of ten lines and get ready to read it aloud.

GLOBAL WARMING
Global warming is the unusually rapid increase in Earth’s aver-
age surface temperature over the past century primarily due to
the greenhouse gases. The global average surface temperature
rose from 0.6 to 0.9°C (1.1 to 1.6°F) between 1906 and 2005,
and the rate of temperature increase has nearly doubled in the
last 50 years.

65



Enhanced greenhouse effect

Over the past 250 years, humans have been artificially raising
the concentration of greenhouse gases in the atmosphere at an
increasing rate. Since the Industrial Revolution began in about
1750, carbon dioxide levels have increased nearly 38% and
methane levels have increased 48%.

The atmosphere today contains more greenhouse gas mole-
cules, so more of the infrared energy emitted by the surface is
absorbed by the atmosphere. As some of the extra energy from
atmosphere radiates back down to the surface, Earth’s surface
temperature rises.

Greenhouse Gases

Water vapour is the most abundant of the greenhouse gases,
and is the dominant contributor to the natural greenhouse ef-
fect.

As temperatures rise, more water evaporates from ground
sources - rivers, oceans, etc. Because the air is warmer, the rela-
tive humidity can also be higher, also leading to more water
vapour. Higher concentrations of water vapour are able to ab-
sorb more thermal infrared radiation from the Earth, further
warming the atmosphere. The warmer atmosphere can then
hold more water vapour, and the cycle continues.

Carbon dioxide is released into the atmosphere through both
natural and human processes. Natural production and absorp-
tion of carbon dioxide is called carbon cycle. Human activities
such as fuel burning (coal, oil, natural gas, and wood), cement
production, and changes in land use are increasing the concen-
tration of carbon dioxide in the atmosphere.

Methane, which comes from both natural and human sources,
is an extremely powerful warming agent - even more effective
than carbon dioxide - however its lifetime in the atmosphere is
brief, only about 12 years.

In nature, methane is released through biological processes in
low oxygen environments, such as swamps. Human activities,
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including growing rice, raising cattle, using natural gas and coal
mining, are increasingly adding methane in the atmosphere.
Nitrous oxide, known as "laughing gas", is a warming gas, per-
sisting in the atmosphere for approximately 120 years. It is pro-
duced naturally from many biological sources in both soil and
water. Human-related sources of nitrous oxide include agricul-
tural soil management, sewage treatment, combustion of fossil
fuel, and the production of a variety of acids.

Ozone is a highly reactive molecule composed of three atoms
of oxygen. Ozone concentrations vary by both geographic loca-
tion and altitude. At lower levels in the troposphere, ozone ex-
erts a warming force upon the atmosphere, primarily due to
human processes. Automobile emissions, industrial pollution,
and the burning of vegetation increase the levels of carbon and
nitrogen molecules which - when reacting to sunlight - produce
ozone, an important contributor to photochemical smog. Levels
of ozone have nearly doubled since the 1800s, and have in-
creased by nearly 30% since the industrial revolution.
Halocarbons are compounds of human origins used primarily
as cooling agents, propellants, and cleaning solvents. The most
familiar type of halocarbons is the chlorofluorocarbons.
Another set of synthesized halocarbon compounds - created as
substitutes to CFCs - are called HFCs (hydrofluorcarbons).
While they are also greenhouse gases, they are less stable in the
atmosphere and therefore have a shorter lifetime and less im-
pact as a greenhouse gas.

Exercise 4. Train the reading of the following decimal frac-
tions.

Example:

0.2 Nought point two; Zero point two
0.002 point nought nought two

1.1 One point one

1.25 One point two five
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63.57 Sixty-three point five seven

64.705 Six four point seven nought five

2.5105.6°C from two point five to five point six degrees
Celsius

1.7 to 3.2°F from one point seven to three point two

degrees Fahrenheit

a) 4.25; 0.43; 0.01; 3.36; 6.92; 8.71; 0.54; 0.005; 9.2416; 6.44;
0.35; 0.0064; 5.78; 65.12; 80.560; 10.8524; 0.0078; 56.458;
0.52; 45.2589; 57.25; 0.0089; 9.25; 14.236; 47.563; 0.0032.

b) 0.6 to 0.9°C; 1.1 to 1.6°F; 0.10 to 0.25°C; 2.9 to 3.5°F; 15.2
to 18.9°C; 5.6 to 8.4°F; 2.5 to 3.5°C; 8.1 to 10.6°F; 20.5 to
30.8°C; 7.4 t0 9.3°F; 12.4 to 15.5°C; 19.6 to 21.8°F.

Exercise 5. Paraphrase the following sentences. Make them
shorter and simpler as if you are going to retell the text.

1. Global warming is the unusually rapid increase in Earth’s
average surface temperature.

2. Humans have been artificially raising the concentration of
greenhouse gases in the atmosphere.

3. The atmosphere today contains more greenhouse gas mole-
cules.

4. As some of the extra energy from atmosphere radiates back
down to the surface, Earth’s surface temperature rises.

5. Water vapour is the most abundant of the greenhouse gases,
and is dominant contributor to the natural greenhouse effect.

6. Higher concentrations of water vapour are able to absorb
more thermal infrared radiation from the Earth.

7. Methane is even more effective than carbon dioxide; how-
ever its lifetime in the atmosphere is brief.

8. At lower levels in the troposphere, ozone exerts a warming
force upon the atmosphere, primarily due to human processes.
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9. Automobile emissions and the burning of vegetation increase
the levels of carbon and nitrogen which produce ozone.

10. They are less stable in the atmosphere and therefore have a
shorter lifetime and less impact as a greenhouse gas.

Exercise 6. Complete the table of corresponding words.

Verb Noun Adjective | Adverb
global
warming
rapidly
increase
concentration
absorbable
effectively
contain
energy
dominant
relatively
emit
contributor
extremely
humid
evaporate

Exercise 7. Expand the sentences using the words in brack-
ets. Put these words into necessary forms.

1. Civilization utilized (Harappan, city, in, sewer, some, an-
cient)

2. The Romans constructed (prevent, aqueduct, to, drought)

3. Resources are (our, eco-system, natural, form, substance)

4. Resources are (the, from, obtain, biosphere, biotic)

5. Fuels are (organic, form, matter, mineral, from)

6. Resources can (human, be, use, many, deplete, renewable)
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7. Ecosystem consist (of, area, in, live, organism, all, particular)
8. Producer is (inorganic, manufacture, from, simple, able, to,
food, substance)

9. Consumer is (feed, plant, other, organism, that, or, animal,
upon)

10. Ecosystems form (food, number, of, a, chain, usually)

Exercise 8. Read the text without a dictionary and tell in
English what you have learned from it.

Natural greenhouse effect
Roughly 30% of incoming sunlight is reflected back into space
by bright surfaces like clouds and ice. Of the remaining 70%,
most is absorbed by the land and ocean.
The portion of the Sun's radiant energy that is not absorbed,
scattered, or reflected (about 47%) passes through the Earth's
atmosphere and warms its surface. Some of this energy is ab-
sorbed by naturally-occurring gases, including water vapour,
carbon dioxide, methane, nitrous oxide, and ozone, which radi-
ate the energy in all directions, including back to the Earth's
surface.
This absorption and radiation of heat by the atmosphere - the
natural greenhouse effect -is beneficial for life on Earth. If there
were no greenhouse effect, the Earth’s average surface tem-
perature would be a very chilly -18°C (0°F) instead of the com-
fortable 15°C (59°F) that it is today.

Exercise 9. Choose one topic from the Category of green-

house gases and prepare a report.
http://en.wikipedia.org/wiki/Category:Greenhouse gases
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UNIT THIRTEEN
EFFECTS OF GLOBAL WARMING

Exercise 1. Train the reading of the following words.
permeate, expansion, precipitation, glaciers, meters, predic-
tions, anywhere, expansion, circulation, potentially, addition-
ally, serious, approximately, quarter, decades, bleaching, weak-
ens, ability, severe weather, frequent, evaporation, eventually,
precipitation, further, flooding, drought, intensifying, unsuit-
able, previously, therefore, occur, usefulness, counterbalance,
desertification, species, migration, hibernation, extinction, ac-
customed, penguins, further, native habitat, accommodating.

Exercise 2. Guess the meaning of the words without a dic-
tionary.

continent, aspect, expansion, precipitation, meter, leader, circu-
lation, potentially, serious, coral reef, decade, region, intensify,
tropics, farming, pattern, migration, adaptation, arctic, polar,
penguins, migratory.

Exercise 3. Read and translate the text. Divide the text into
the meaningful parts and give them titles. Choose an ab-
stract of ten lines and get ready to read it aloud.

The likely effects of global warming will not be limited to one
country or even one continent and will permeate almost every
aspect of the environment. Rising sea levels are the most com-
mon concern; taking place with a thermal expansion of the
oceans, increased precipitation, and the melting of mountain
glaciers. In the 20th century alone, sea levels rose 0.17 meters
predictions for the next century range anywhere from 0.18 to
0.59 meters. Currently, the Arctic summer sea ice is about half
as thick as it was in 1950. The melting Arctic sea ice does not
contribute to sea-level rise, except for the expansion of sea-
water with increasing heat. However, melting Arctic sea ice
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may lead to global changes in ocean circulation. Water from
melted ice forms a layer at the sea surface that is less dense
than the underlying water since it is less salty, potentially pre-
venting the pattern of deep ocean currents from rising to the
surface. Additionally, melting sea ice speeds up the warming of
the Arctic. Increasing ocean temperatures could cause serious
ecological damage. Approximately one quarter of the world's
coral reefs have died over the last few decades, many of them
affected by coral bleaching - a process directly tied to warming
waters which weakens the coral animals. An increase in global
temperature will likely enhance the ability for severe weather,
which could mean stronger and more frequent storms. Warmer
temperatures cause more evaporation of water, which, as part of
the water cycle eventually leads to increased precipitation and
further increasing the potential for flooding. With drought af-
fecting some regions and heat intensifying in the tropics, many
areas will become unsuitable for agriculture. In tropical areas
that are already dry and hot, the ability to harvest food will
likely decrease even with small increases in warming. How-
ever, warmer temperatures and increased precipitation can also
make previously poor land more suitable for farming. Therefore
with a changing climate, a global change in the agricultural pat-
tern will occur. Yet, it is unknown if the increase in the useful-
ness of poor lands will counterbalance an increase in drought
and desertification. Many species are affected by global warm-
ing, most often by changes in migration patterns, shorter hiber-
nation times, relocation to new areas, and extinction due to lack
of adaptation. For example, many animals accustomed to living
in the arctic regions, such as polar bears and penguins, have
been forced further out of their native habitat in search of more
accommodating habitat closer to the poles. Animals that mi-
grate, such as birds and butterflies, have begun extending their
migratory range closer to the poles, arriving sooner and depart-
ing later.
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Exercise 4. Correct false statements, according the informa-
tion from the text.

1. Almost all coral reefs have died over the last year, affected
by coral bleaching.

2. Water of ocean currents is less salty and so may prevent wa-
ter from melted ice from rising to the upper layers of ocean.

3. Many areas will become suitable for agriculture due to
drought and hot weather.

4. An increase in global temperature will likely enhance the
ability for stronger and more frequent storms.

5. Warmer temperature produces evaporation of water and de-
creases the possibility of drought.

6. Global warming will affect only few regions.

7. The melting of Arctic ice concerns only Arctic sea.

8. Water from melting ice slows down warming of the Arctic.

Exercise 5. Make sentences from the following letters.

1. Urbanizationandindustrializationalsoresultinlandpollution.
2. Roadscausevisualnoiselightairandwaterpollution.

3. Theconsequenceofintensiveagricultureismovetomonoculture.
4. Pesticideisasubstanceormixtureofsubstancesusedtokilla pest.
5. Thepurposeoftillageistopreparethesoilforgrowingcrops.

6. Humusisorganicmaterialinthefinalstagesofdecomposition.

7. allsoilorganismsdependonorganicmatterastheirfoodsource.
8. Twoimportantcharacteristicsofsoilaretextureandstructure.

9. Irrigationmaybedefinedasscienceofapplicationofwatertosoil.
10. Waterpollutionaffectsplantsandorganismslivinginwater.

Exercise 6. Tell in English what the following words and
phrases mean.

global warming, environment, expansion, glacier, prediction,
ecological damage, coral reefs, severe weather, storm, evapora-
tion, flooding, drought, agriculture, desertification, species, mi-
gration, extinction, the Arctic, tropics.
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Exercise 7. Make up sentences with the given words and
phrases.

effects of global warming, environment, melting, sea-level rise,
expansion, global changes, prevention, to cause ecological
damage, evaporation of water, deforestation, acid rain, extinc-
tion of animals, solid waste, polluted air, to treat soil, fertilizer,
changing climate, ecosystem, food chain, wastewater.

Exercise 8. Read the words, say which part of speech they
belong to and translate them into Russian.

globe, global, globally; warm, warmly, warmer, warming; per-
mit, permissive, permission; place, placement; expand, expan-
sion, expansive; predict, predictable, prediction; circle, circular,
circulation; prevent, prevention, preventive, deep, deeply,
deepen, deepness; add, addition, additional, additionally; seri-
ous, seriousness, seriously; direct, directive, direction, directly;
weak, weakly, weaken, weakness.

Exercise 9. Continue the raw of synonyms using the words
from the text.

probable, possible; to restrict, to bound; forecast, prognosis; to
effect, to induce; nearly, roughly; to deplete, to exhaust; area,
district; in advance, beforehand; polar, north; to move, to
travel; to come, to reach; to leave, go away.

Exercise 10. Choose one topic from the category Effects of
global warming and prepare a report.
http://en.wikipedia.org/wiki/Category:Effects of global warmi

ng
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UNIT FOURTEEN
ENVIRONMENTAL IMPACT ASSESSMENT

Exercise 1. Find out the pronunciation of the following
words and abbreviations. Get ready to read them.

EIA, assessment, ensure, ensuing, association, [AIA, evaluat-
ing, biophysical, unique, adherence, predetermined, justify, leg-
islation, policy, NEPA, increasingly, ISO, procedure, assessor,
multitude, consumption, services, machinery, magnitude,
threatened, species, entire, alternative, whole, available, analy-
sis, LCA, ancillary, equipment, GMP-RAM, INOVA, fuzzy,
arithmetic, parameter, variables, criteria, inaccurate, approxi-
mate, audit, performance, accuracy, success, reducing, rigorous,
null, hypotheses, precautionary, liability, insurance, coverage,
controversial, authority, nuclear, parliament, committee.

Exercise 2. Guess the meaning of the words without a dic-
tionary.

MO3UTUBHBIN, HETaTUBHBIN, TPOEKT, COLIMAIBHBINA, SKOHOMUYE-
CKUU acMeKT, HHTePHAIMOHANBHBIN, accorualus, onodusmnye-
CKHM, YHUKQJIbHBINA, MyOJIUYHBIN, KOMMEHTUPOBATh, TOTCHIIH-
aJIbHBIN, palloOHANIbHBINA, TEXHUYECKHH, OOBEKTHUBHBIN, CTaH-
JlapTu3alus, CEPBUC, CEPbE3HbIN, a3pONOPT, KOHCEpBALUS, I10-
MyJISIIUS, albTEPHATUBHBIA, PEKOMEHI0BATh, aHAJIN3, SIKCTPAK-
s, crienuUIecKuii, MeTo/, TCHETUICCKH, ITapaMeTp, IIKaa,
cyOBEKTUBHBIN, HH(OPMALINS, SKCTIEPT, KPUTSPUH, TTOMYIALINS,

Exercise 3. Read and translate the first paragraph. Which
sentence can be called the main one in it? Can you prove
why?

ENVIRONMENTAL IMPACT ASSESSMENT

An environmental impact assessment (EIA) is an assessment of
the possible positive or negative impact that a proposed project
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may have on the environment, together consisting of the natu-
ral, social and economic aspects.

The purpose of the assessment is to ensure that decision makers
consider the ensuing environmental impacts when deciding
whether to proceed with a project. EIAs are unique in that they
do not require adherence to a predetermined environmental
outcome, but rather they require decision makers to account for
environmental values in their decisions and to justify those de-
cisions in light of detailed environmental studies and public
comments on the potential environmental impacts of the pro-
posal.

EIAs began to be used in the 1960s as part of a rational deci-
sion making process. It involved a technical evaluation that
would lead to objective decision making. EIA was made legis-
lation in the US in the National Environmental Policy Act
(NEPA) 1969. It has since evolved as it has been used increas-
ingly in many countries around the world. The International
Organization for Standardization (ISO) covers EIA and in-
cludes key steps for carrying out the assessment.

As well as direct effects, developments cause a multitude of
indirect effects through consumption of goods and services,
production of building materials and machinery, additional land
use for manufacturing and industrial services, mining of re-
sources etc. The indirect effects of developments are often
more serious than the direct effects assessed by EIA. Large
proposals such as airports or ship yards cause wide ranging na-
tional and international environmental effects, which should be
taken into consideration during the decision-making process.
Broadening the scope of EIA can also benefit threatened spe-
cies conservation. Instead of concentrating on the direct effects
of a proposed project on its local environment some EIAs used
a landscape approach which focused on much broader relation-
ships between the entire population of species in question. As a
result, an alternative that would cause least amount of negative
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effects to the population of that species as a whole, rather than
the local subpopulation, can be identified and recommended by
EIA.

There are various methods available to carry out EIAs, industry
specific and general methods:

Industrial products

Product environmental life cycle analysis (LCA) is used for
identifying and measuring the impact on the environment of
industrial products. These EIAs consider technological activi-
ties used for various stages of the product: extraction of raw
material for the product and for ancillary materials and equip-
ment, through the production and use of the product, right up to
the disposal of the product, the ancillary equipment and mate-
rial.

Genetically modified plants

There are specific methods available to perform EIAs of ge-
netically modified plants. Some of the methods are GMP-
RAM, INOVA etc.

Fuzzy Arithmetic

EIA methods need specific parameters and variables to be
measured to estimate values of impact indicators. However
many of the environment impact properties cannot be measured
on a scale e.g. landscape quality, lifestyle quality, social accep-
tance etc. and moreover these indicators are very subjective.
Thus to assess the impacts we may need to take the help of in-
formation from similar EIAs, expert criteria, sensitivity of af-
fected population etc. To treat this information, which is gener-
ally inaccurate, systematically, fuzzy arithmetic and approxi-
mate reasoning methods can be utilised. This is called as a
fuzzy logic approach.

At the end of the project, an EIA should be followed by an au-
dit. An EIA audit evaluates the performance of an EIA by com-
paring actual impacts to those that were predicted. The main
objective of these audits is to make future EIAs more valid and
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effective. The two main considerations are: scientific - to check
the accuracy of predictions and explain errors; management - to
assess the success of mitigation in reducing impacts.

Exercise 4. Answer the following questions.

1. What does environmental impact assessment deal with?

2. What is the purpose of EIA?

3. When was EIA utilised for the first time and when it was leg-
islated?

4. What is the name of EIA approach which focused on species
in question?

5. Which EIA methods do you know?

6. What does LCA consider?

7. What are the purposes of EIA last step?

Exercise 5. Match the words to make collocations. Translate
them.

extraction, to reduce, environmental impact, entire population,
technical, species, to estimate, decision, life cycle, threatened
species, genetically, lifestyle.

modified, evaluation, conservation, in question, values, assess-
ment, analysis, maker, of raw material, of species, impacts,
quality.

Exercise 6. Give all possible derivatives of the following
words:

assess, decision, genetically, alternative, activity, various, to
indicate, additional, value, proposal, to relate, study, specified,
objective, information, systematically.

Exercise 7. Make up an annotation of the above text. The
model is on page 13.

78



Exercise 8. Make up an abstract (a brief summary) of the
above text. The model is on page 13.

Exercise 9. Expand the sentences using the words in brack-
ets. Put these words into necessary forms.

1. urbanization result (land industrialization pollution in and)

2. they are (persistent insecticide cheap and produce synthetic
to potent).

3. projects damages (disrupted modern community landscapes
mining)

4. drainage can (streams acid cause damage to mine)

5. refers to (clay relative and soil proportion texture of sand
silt)

6. pollutants can (of particle liquid in solid be or droplet form)
7. temperatures rise (from evaporate ground more as source wa-
ter)

8. atmosphere (molecule more greenhouse contain today gas)

Exercise 10. What does this sentence define? Is it related
with the theme of the main text?

Technique to assess environmental impacts associated with all
the stages of a product's life from raw material extraction
through materials processing, manufacture, distribution, use,
repair and maintenance, and disposal or recycling.
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UNIT FIFTEEN
ENVIRONMENTAL REMEDIATION

Exercise 1. Train the reading of the following words, phras-
es and abbreviations.

remediation, requirements, legislated, exist, advisory, USA,
comprehensive, Preliminary Remediation Goals, PRGs, Envi-
ronmental Protection Agency, EPA, Europe, Dutch, European
Union, EU, Phase I Environmental Site Assessment, guide,
strategy, ,sampling, nearby, ceiling, controversial, value,
mechanism, superfund, abandoned, litigate, density, deducting,
incentive, purchase, noise, discharge, concern, emanating, resi-
dential, permitted, exceedances, compliance, necessary, ensure,
authorities, community, enforcement, breeches, jail, penalties,
otherwise, expense, business, varied, ex-situ, in-situ, excava-
tion, subsequent.

Exercise 2. Do you know the following words in Russian?
subject, agency, Europe, Dutch, strategy, company, test, site,
mechanism, superfund, corporation, zone, monitoring, result,
normal, business, excavation.

Exercise 3. Read the text and match the paragraphs with
their titles. Translate the text. Choose an abstract of ten
lines and get ready to read it aloud.

Funding remediation Emissions standards
Remediation standards Site assessment
Remediation technologies Definition

1. Generally, remediation means providing a remedy, so envi-
ronmental remediation deals with the removal of pollution or
contaminants from environmental media such as soil, ground-
water, sediment, or surface water for the general protection of
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human health and the environment or from a brownfield site
intended for redevelopment. Remediation is generally subject
of many regulatory requirements, and also can be based on as-
sessments of human health and ecological risks where no legis-
lated standards exist or where standards are advisory.

2. In the USA the most comprehensive set of Preliminary
Remediation Goals (PRGs) is from the Environmental Protec-
tion Agency (EPA) Region 9. A set of standards used in Europe
exists and is often called the Dutch standards. The European
Union (EU) is rapidly moving towards Europe-wide standards,
although most of the industrialised nations in Europe have their
own standards at present.

3. Once a site is suspected of being contaminated there is a
need to assess the contamination. Often the assessment begins
with preparation of a Phase I Environmental Site Assessment.
The historical use of the site and the materials used and pro-
duced on site will guide the assessment strategy and type of
sampling and chemical analysis to be done. Often nearby sites
owned by the same company and have been reclaimed, levelled
or filled, are also contaminated. For example, a car park may
have been levelled by using contaminated waste in the fill.
Ceiling dust, topsoil, surface and groundwater of nearby prop-
erties should also be tested, both before and after any remedia-
tion. This is a controversial step as: No one wants to have to
pay for the cleanup of the site; If nearby properties are found to
be contaminated it may have to be noted on their property title,
potentially affecting the value; No one wants to pay for the cost
of assessment.

4. In the US there has been a mechanism for taxing polluting
industries to form a Superfund to remediate abandoned sites, or
to litigate to force corporations to remediate their contaminated
sites. Other countries have other mechanisms and commonly
sites are rezoned to "higher" uses such as high density housing,
to give the land a higher value so that after deducting clean up
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costs there is still an incentive for a developer to purchase the
land, clean it up, redevelop it and sell it on.

5. Standards are set for the levels of dust, noise, odour, emis-
sions to air and groundwater, and discharge to sewers or wa-
terways of all chemicals of concern or chemicals likely to be
produced during the remediation by processing of the contami-
nants. These are compared against both natural background
levels in the area and standards for industrial zones and against
standards used in other recent remediations. If the emission is
emanating from an industrial area, it does not mean that in a
nearby residential area there should be permitted any ex-
ceedances of the appropriate residential standards.

Monitoring for compliance against standards is necessary to
ensure that exceedances are detected and reported both to au-
thorities and the local community.

Enforcement is necessary to ensure that continued or significant
breeches result in fines or even a jail sentence for the polluter.
Penalties must be significant because otherwise fines are
treated as a normal expense of running business. Compliance
must be cheaper than to have continuous breeches.

6. Remediation technologies are many and varied but can be
categorised into ex-situ and in-situ methods. Ex-situ methods
involve excavation of effected soils and subsequent treatment at
the surface, In-situ methods seek to treat the contamination
without removing the soils.

Exercise 4. Make up some questions which will embrace the
content of the text.

Exercise 5. Abridge, paraphrase and rearrange the follow-
ing sentences as if you are going to retell the text.

1. Penalties must be significant because otherwise fines are
treated as a normal expense of running business.
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2. Remediation technologies are many and varied but can be
categorised into ex-situ and in-situ methods.

3. Ceiling dust, topsoil, surface and groundwater of nearby
properties should also be tested, both before and after any
remediation.

4. In-situ methods seek to treat the contamination without re-
moving the soils.

5. Monitoring for compliance against standards is necessary to
ensure that exceedances are detected and reported both to au-
thorities and the local community.

6. Often nearby sites owned by the same company and have
been reclaimed, levelled or filled, are also contaminated.

7. Once a site is suspected of being contaminated there is a
need to assess the contamination.

8. Ex-situ methods involve excavation of effected soils and
subsequent treatment at the surface.

9. Standards are set for the levels of dust, noise, odour, emis-
sions to air and groundwater, and discharge to sewers or wa-
terways of all chemicals of concern.

10. The historical use of the site will guide the assessment
strategy and type of sampling and chemical analysis to be done.
11. Enforcement is necessary to ensure that continued or sig-
nificant breeches result in fines or even a jail sentence for the
polluter.

12. Environmental remediation deals with the removal of pollu-
tion or contaminants from environmental media such as soil,
groundwater, sediment, or surface water for the general protec-
tion of human health.

13. In the US there has been a mechanism for taxing polluting
industries to form a Superfund to remediate abandoned sites.
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Exercise 6. Find pairs of synonyms.

involve dirty
special value
phase cure
allow decision
provide land
cost specific
permanent use
solution let
utilize constant
soil supply
treat stage
contaminated include

Exercise 7. Find pairs of antonyms.

liquid stand
effective poison
contaminated buy
ground take
allow increase
slowly past
absorb rarely
low easy
reduce forbid
difficult high
remedy useless
often release
move solid
present quickly
give water
sell clean
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Exercise 8. Read and translate the words with the same
root.

General, generally, generate, generation; remediate, remedia-
tion, remedy; mean; meaning; meaningless, meaningful; pro-
vide, provision, provider; contaminate, contaminant, contami-
native, contaminator; regulate, regulation, regulatory, regula-
tive; ecologist, ecology, ecological; comprehend, comprehen-
sive, comprehensively, comprehension; nation, national, na-
tionalism, nationality, nationalize; individual, individually, in-
dividuality; guide, guidance; prepare, preparation; history, his-
torian, historical; chemical, chemist, chemistry.

Exercise 9. Put these words in the correct order to make
sentences.

1. granular / used / water / filter / a / activated / or / is / carbon /
for / as / air.

2. sinks / water / commonly / to / used / tap / household / filter /
in.

3. the / charged / from / and / activated / able / is / positively /
to / carbon / water / ions / remove / negative.

4. technology / be / thermal / can / an / remediation / oxidation /
effective / also.

5. of / approach / in / because / risks / this / dioxins / the / con-
troversial / of / released the / is /atmosphere.

6. pose / any / high / exhaust / not / should / of / gases / incin-
eration / risks / temperature.

7. to / different / can / technologies / an / extracted / oxidize /
the / two / contaminants / be / vapour / employed / of / stream.
8. method / a / type / geology / soil / and / treat / and / may / on
/ be / depending / good / pump.

9. remediation / is / low / concentrations / more / reach / suffi-
ciently / to / difficult / to / satisfy / it / standards.

10. deals / remediation / with / removal / the / of / pollution /
soil / or / environmental / from / water.

85



Exercise 10. Read the additional text and translate it with-
out dictionary.

The Environmental Outlook in Russia
January 1999

Among Russia's most important environmental problems:
Water pollution is the most serious concern. Less than half of
Russia's population has access to safe drinking water. While
water pollution from industrial sources has diminished because
of the decline in manufacturing, municipal wastes increasingly
threaten key water supply sources, and nuclear contamination
could leach into key water sources as well.

Air quality is almost as poor as water quality, with over 200
cities often exceeding Russian pollution limits, and is likely to
worsen. The number of vehicles on the road has increased rap-
idly, and their emissions will offset reductions in industrial air
pollution owing to reduced economic activity and greater reli-
ance on natural gas.

Solid waste generation has increased substantially due to adop-
tion of Western-style consumption patterns. Russian munici-
palities, however, lack management expertise and landfill ca-
pacity to cope with disposal problems.

Hazardous waste disposal problems are extensive and growing.
Russian officials estimate that about 200 metric tons of the
most highly toxic and hazardous wastes are dumped illegally
each year in locations that lack effective environmental or pub-
lic health protections or oversight.

Nuclear waste and chemical munitions contamination is so ex-
tensive and costly to reverse that remediation efforts are likely
to continue to be limited largely to merely fencing off affected
areas.

86



UNIT SIXTEEN
ENVIRONMENTAL REMEDIATION METHODS

Exercise 1. Train the reading of the following words, phras-
es and abbreviations.

dredging, hauling, aerating, advancements, bioaugmentation,
biostimulation, SVOCs, oxidation, submersible, extracted, se-
ries, granular, solidification, stabilization, deficiencies, durabil-
ity, binder, constituents, external, hydrogen peroxide, potas-
sium permanganate, persulfates, ambient, mild, attenuation,
bacteria, hydrogeology.

Exercise 2. Give English equivalents to the following words:
uHpoOpMaLus, MEIUIMHA, IpaHyja, THUAPOTeoJOrHs, Mapke-
TUHT, JIEMOHCTPHUPOBATh, TEHACHIUS, IUBEpCU(UKAIUS, JKC-
HOPT, MUTHHT, (PMHHUII, KOHTEHHEP, MUHUMAJbHbIM, COPOEHT,
MyTareHHbIN, Onorpadus, abpa3uBHBIA, aOCOTIOTHBIH.

Exercise 3. Scan the text and find out:

1. When does excavation involve aerating of soil?

2. What can excavation remediate?

3. Which absorbing material is used for oil-contaminated sites?
4. What is solidification used for?

5. Why in-situ oxidation is popular?

6. Which oxidants are used during in-situ oxidation?

Exercise 4. Read and translate the text. Choose an abstract
of ten lines and get ready to read it aloud.

ENVIRONMENTAL REMEDIATION METHODS
Excavation

Excavation processes can be as simple as hauling the contami-
nated soil to a regulated landfill, but can also involve aerating
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the excavated material in the case of volatile organic com-
pounds. Recent advancements in bioaugmentation and bio-
stimulation of the excavated material have also proven to be
able to remediate semi-volatile organic compounds (SVOCs)
onsite. If the contamination affects a river or bay bottom, then
dredging of bay mud or other silty clays containing contami-
nants may be conducted. Recently, ExSitu Chemical oxidation
has also been utilized in the remediation of contaminated soil.
This process involves the excavation of the contaminated area
into large bummed areas where they are treated using chemical
oxidation methods.

Pump and treat

Pump and treat involves pumping out contaminated groundwa-
ter with the use of a submersible or vacuum pump, and allow-
ing the extracted groundwater to be purified by slowly proceed-
ing through a series of vessels that contain materials absorbing
the contaminants from the groundwater. For oil-contaminated
sites this material is usually activated carbon in granular form.
Chemical reagents such as flocculants followed by sand filters
may also be used to decrease the contamination of groundwa-
ter.

Depending on geology and soil type, pump and treat may be a
good method to quickly reduce high concentrations of pollut-
ants.

Solidification and Stabilization

Solidification and stabilization work has reasonably good re-
sults but also a set of serious deficiencies related to durability
of solutions and potential long-term effects.

Stabilization and solidification is a remediation technology that
relies on the reaction between a binder and soil to prevent or
reduce the mobility of contaminants.

Stabilization involves the addition of reagents to a contami-
nated material (e.g. soil or sludge) to produce more chemically
stable constituents.
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Solidification involves the addition of reagents to a contami-
nated material to impart physical stability to contain contami-
nants in a solid product and reduce access by external agents
(e.g. air, rainfall).

Conventional Stabilization and solidification is an established
remediation technology for contaminated soils and treatment
technology for hazardous wastes in many countries in the
world.

In situ oxidation

New in situ oxidation technologies have become popular, for
remediation of a wide range of soil and groundwater contami-
nants. Remediation by chemical oxidation involves the injec-
tion of strong oxidants such as hydrogen peroxide, ozone gas,
potassium permanganate or persulfates.

Oxygen gas or ambient air can also be injected as a more mild
approach. One disadvantage of this approach is the possibility
of less contaminant destruction by natural attenuation if the
bacteria which normally live in the soil prefer a reducing envi-
ronment. The injection of gases into the groundwater may also
cause contamination to spread faster than normal depending on
the site's hydrogeology.

Exercise 5. Find the wrong statements.

1. Pump and treat involves aerating the material in the case of
volatile organic compounds.

2. Solidification and stabilization able to remediate semi-
volatile organic compounds (SVOCs).

3. In situ oxidation involves the excavation of the contaminated
material.

4. Submersible or vacuum pump is utilised during dredging.

5. For oil-contaminated sites this material is hydrogen peroxide
or ozone gas.

6. The usage of activated carbon into the groundwater may also
cause contamination to spread faster.
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7. Chemical oxidation isn’t right method for soil and ground-

water treatment.

Exercise 6. Match English
Russian equivalents.

silty clay

words and phrases and their

YMCHBIINTL CTCIICHL 3arpsa3He-
HUA TPYHTOBBIX BOJ

vacuum pump

NECPCKUCH BOAOPOaa

oil-contaminated site

CKBaXMHHBINA HACOC

activated carbon in granular
form

XUMHYCCKOC OKCHUINPOBAHUC

sand filter

XUMHYECKU YCTONYMBBIA KOM-
MTOHEHT

to decrease the contamina-
tion of groundwater

BBCACHUC CUJIBHBIX OKCHIAaHTOB

to reduce the mobility of
contaminants

nJInCTas Ir’inHa

chemically stable constitu-
ents

IIEpMaHraHaT Kajausa

to reduce access by external
agents

aKTUBUPOBAHHBIM yrojib B Ipa-
HyJIax

chemical oxidation

CHU3UTDH AOCTYII BHCHIHHUX aIr'CH-
TOB

injection of strong oxidants

BAKYYMHBIH HAcOC

hydrogen peroxide

CHU3UTH IIOJABHXXHOCTH 3arpsas-
HATOIIHNX BCIICCTB

potassium permanganate

MeCOYHBINA QHIBTP

submersible pump

YUYacTOK, 3arpsi3HEHHbIN HE(PThIO
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Exercise 7. Make adjectives from the following words using
suffixes — able, - ible. Translate the words into Russian.

to obtain, to accept, comfort, to compress, to agree, to depend,
to support, fashion, to eat, to test, to avoid, to correct, to realize,
misery, to prove, to express, to measure, reason, to modify, to
reduce, to identify, to understand, vision.

Exercise 8. Find in the text synonyms to the following
words.

digging, easy, to transport, to demonstrate, to influence, to let,
to clear, petroleum, sector, outcome, important, to connect,
continuance, possible, response, firm, steadiness, outer, tech-
nique, broad, defect, demolition, to expand.

Exercise 9. Find in the text antonyms to the following
words.

complicated, old, to prohibit, to dirty, to rest, minor, change-
able, liquid, internal, narrow, weak, merit, creation,

Exercise 10. Read he text without a dictionary. What is this
text about?

Soil vapour extraction

Soil vapour extraction (SVE) is an effective remediation tech-
nology for soil. "Multi Phase Extraction" (MPE) is also an ef-
fective remediation technology when soil and groundwater are
to be remediated coincidentally. SVE and MPE utilize different
technologies to treat the off-gas volatile organic compounds
(VOCs) generated after vacuum removal of air and vapours
from the subsurface and include granular activated carbon
(most commonly used historically), thermal and/or catalytic
oxidation and vapour condensation. Below is a brief summary
of each technology.
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UNIT SEVENTEEN
WASTE MANAGEMENT:
CONCEPTS, HANDLING, TRANSPORT

Exercise 1. Find out the pronunciation of the following
words, phrases and abbreviations. Get ready to read them.
recycling, expertise, rural, usage, hierarchy, "3 Rs", desirabil-
ity, cornerstone, extended, integration, associated, generator,
services, authorities, private, Australia, curbside, disposal, re-
cyclables, municipality, requested, encourage, demolition,
dumped, segregated, Australians, favour, captured, volume,
Europe, communities, proprietary, Envac, conveys, conduits,
scheduled, basis, Israel, Arrow Ecology, ArrowBio system,
gravitational settling, screening, hydro-mechanical shredding,
capable, huge, salvaging.

Exercise 2. Do you know the following words in Russian?
expertise, concept, classify, integration, party, formal, munici-
pality, construction, Australian, favour, electricity, generation,
metro, line, centre, basis, transfer, station, regional, Israel,
gravitational, screening, hydro-mechanical, sorting, biogas.

Exercise 3. Read the text and fill the gaps with the sentences
under the text. Translate the text. Choose an abstract of ten
lines and get ready to read it aloud.

WASTE MANAGEMENT:
CONCEPTS, HANDLING, TRANSPORT

Waste management is the collection, transport, processing, re-
cycling or disposal, and monitoring of waste materials. Waste
management can involve solid, liquid, gaseous or radioactive
substances, . Waste management practices differ
for developed and developing nations, for urban and rural areas,
and for residential and industrial producers.
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Waste management concepts

There are a number of concepts about waste management
. Some of general, widely used concepts include:
Waste hierarchy refers to the "3 Rs": reduce, reuse and recy-
cle, which classify waste management strategies according to
their desirability in terms of waste minimization. The waste hi-
erarchy remains the cornerstone of most waste minimization
strategies. The aim of the waste hierarchy is to extract the
maximum practical benefits from products and
Extended producer responsibility is a strategy designed to
promote the integration of all costs associated with products
throughout their life cycle (including end-of-life disposal costs)
into the market price of the product.

Polluter pays principle is a principle where the polluting party
pays for the impact caused to the environment. With respect to
waste management, to pay for appropriate disposal
of the waste.

Waste handling and transport

Waste collection methods vary widely between different coun-
tries and regions. Domestic waste collection services are often
provided by local government authorities, or by private indus-
try. Some areas, especially in less developed countries,
Examples of waste handling systems include:

In Australia, curbside collection is the method of waste dis-
posal. Every urban domestic household is provided with three
bins: one for recyclables, one for general waste and one for
garden materials - this bin is provided by the municipality if
requested. Also, many households have compost bins. ,
municipalities provide large recycle bins, which are larger than
general waste bins. Municipal, commercial and industrial, con-
struction and demolition waste is dumped at landfills and some
is recycled. Household waste is segregated: recyclables sorted
and made into new products, and general waste is dumped in
landfill areas.
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Australians are in favour of the recycling of waste. Of the total
waste produced in 2003, 30% of municipal waste, 45% of
commercial and industrial waste and 57% of construction and
demolition waste was recycled. Energy is produced from waste
as well: some landfill gas is captured for fuel or electricity gen-
eration. Households and industries are not charged for the vol-
ume of waste they produce.

In Europe and a few other places around the world, a few
communities use a proprietary collection system known as En-
vac, :

In Canadian urban centres curbside collection is the most
common method of disposal, whereby the city collects waste,
recyclables and organics on a scheduled basis. In rural areas
people often dispose of their waste by hauling it to a transfer
station. Waste collected is then transported to a regional land-
fill.

In Israel, the Arrow Ecology company has developed the Ar-
rowBio system, which takes trash directly from collection
trucks and separates organic and inorganic materials through
gravitational settling, screening, and hydro-mechanical shred-
ding. The system is capable of sorting huge volumes of solid
waste, salvaging recyclables,

a) to generate the minimum amount of waste

b) do not have a formal waste-collection system

¢) and turning the rest into biogas and rich agricultural compost
d) with different methods and fields of expertise for each

e) which conveys refuse via underground conduits using a vac-
uum system

f) this generally refers to the requirement for a waste generator
g) To encourage recycling

h) which vary in their usage between countries or regions
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Exercise 4. Make up an annotation and an abstract (a brief
summary) of the above text. The model is on page 13.

Exercise 5. Think of the questions to which the following
sentences are answers:

1. Waste management practices differ for developed and devel-
oping nations, for urban and rural areas, and for residential and
industrial producers.

2. Waste hierarchy classifies waste management strategies ac-
cording to their desirability in terms of waste minimization.

3. The waste hierarchy remains the cornerstone of most waste
minimization strategies.

4. The polluting party pays for the impact caused to the envi-
ronment.

5. Every urban domestic household is provided with three bins:
one for recyclables, one for general waste and one for garden
materials.

6. Municipal, commercial and industrial, construction and
demolition waste is dumped at landfills and some is recycled.

7. Recyclables sorted and made into new products, and general
waste is dumped in landfill areas.

8. Of the total waste produced in 2003, 30% of municipal
waste, 45% of commercial and industrial waste and 57% of
construction and demolition waste was recycled.

9. In Canadian urban centres curbside collection is the most
common method of disposal.

10. Waste collected is then transported to a regional landfill.

Exercise 6. Find in the text the following terms.

1. process of recovering and reusing waste products

2. a means of destroying waste products, as by grinding into
particles

3. a non-industrialized poor country that is seeking to develop
its resources by industrialization

95



4. settled places outside towns and cities

5. a system in which people or things are arranged according to
their importance

6. a detailed plan for achieving success in situations such as
war, politics, business, industry or sport

7. work of building or making something, especially buildings,
bridges, etc.

8. a site for the disposal of waste materials by burial

9. a gas produced by the biological breakdown of organic mat-
ter in the absence of oxygen

10. a channel, ditch, or pipe used to convey water or other lig-
uid

Exercise 7. Which of the two English variants corresponds
to the Russian equivalents:

KOHTpPOJIb ¥ YTHJIM3alUs OTXOJOB - waste management, waste
recycling; mepepaboTka oTxomoB — waste disposal, waste recy-
cling; xuakue orxozasl - solid waste, liquid waste, pa3BuTbie
ctpanbl - developed nations, developing nations; ropoickoi
paiioH - urban area, rural area; OpITOBBIE O0TXOJbI — industrial
waste, domestic waste; ciy»x0a cOopa oTxo0B - waste collec-
tion service; waste treatment equipment; METOJ yTHIW3ALUU
otxon10B - method of waste disposal, method of waste minimi-
zation; bin for recyclables — kKoHTeitHep AN yTUIM3UPYEMBIX
OTXOJIOB, KOHTEHHEP /ISl CTPOUTEIHHOTO MYCOpa; CBaJOYHBIH
ra3 - by-products gas, landfill gas; na perynspHoii ocHOBe — on
annual basis, on scheduled basis.

Exercise 8. Put the following words into several groups ac-
cording to the part of speech (verb, noun, adjective, ad-
verb).

waste, waster, wasteful; to manage, manger, management,
manageable; collect, collector, collection, collectively; trans-
port, transportable, transportation; process, processing, recycle,
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recycling, disposal, disposable; monitor, monitoring, gas, gase-
ous, gasification, gasifier, gasify; concept, conception, concep-
tual; refer, referable, referee, reference, referent; strategic, stra-
tegically, strategy; desire, desirable, desirability; promote, pro-
moter, promotion, promotional; serve, servant, service, study,
student, studious.

Exercise 9. Translate the sentences paying attention to the
words in bold type.

1. Heavy rains result in floods. 2. The results of global warm-
ing are extinction of species and deforestation. 3. The place is
chosen already. 4. Everything is placed right. 5. Land is a
synonym of soil. 6. The plane has landed already. 7. We were
in the cool shadow of trees. 8. The fan cooled the room. 9. The
room emptied rapidly after the lecture. 10. His pockets were
empty. 11. She was a great help to us. 12. We helped them in
their work. 13. A warm south wind was melting the snow. 14.
A pleasant warm is felt near the sea. 15. Let's have some coffee
to warm us.

Exercise 10. Translate the sentences into English using
words and phrases from the text “Waste management: con-
cepts, handling, transport”.

1. 'opoackuM BiacTsM NPUILIOCH CO3[aBaTh CUCTEMBI YIIpaB-
JICHUSI OTXOJIaMU JUIsl TOrO, YTOOBI M30€KaTh HEKOHTPOJIUPYE-
MOT'0O PacHpOCTPAHEHUS OTXOAOB U IPENOTBPATUTH 3arpsi3He-
HUE OKPYKAIOLIEN CPEBI.

2. JIwobas cucrtema ympaBieHHS OTXOJaMH COCTOUT M3 TpeX
3TaroB: cOopa, TPAaHCIOPTUPOBKH U TIEpEpadbOTKH.

3. Cucrtema cOopa OTXO0JIOB MPEAIOJIaracT HaJTuIne MECT coopa
OBITOBBIX 0TX0MI0B. B Poccuu 310, Kak mpaBWiio, TUIOIMIAAKH C
KOHTEHHEpaMU U MyCOPOIPOBOJIBI B MHOIO9TAKHBIX JOMAX.

4. B crpanax 3anagHoii EBponbl akKTMBHO BHEAPSIOT CUCTEMY
pa3fenbHOro WM CEJIEKTUBHOTO cOopa OTXOM0B, IPU KOTOPOMH
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caMo HaceJeHHE COPTUPYET CTEKJI0, OyMary u KapToH U Ipyrue
OTXOJBL.

5. B HeKOTOphIX cTpaHax OTXOJbI COOUPAIOT B MEIIKU U3 CIIe-
LMAJbHOTO IJIACTUKA, KOTOPBIM Uepe3 MOJroja pa3pyliaercs,
HE 3arps3Hss OKPYKAIOLIYI0 CPENy.

6. Cuctema TpaHCTIOPTUPOBKH 3aKIIOYAETCSI B BEIBO3E COOpaH-
HBIX OTXOJIOB K MECTaM IMepepaboTKH U 3aXOPOHEHUSI.

7. Oprann4eckue OTXOJIbl B HEKOTOPBIX CTpaHaX InepepadaThl-
BaIOT B KOMIIOCT.

8. Hepapxus ympaBieHUsT OTXOJaMU OCHOBBIBAETCS Ha TpPeEX
MPUHIMTIAX: YTUJIU3ALMS, BTOPUYHOE HCIIOIB30BaHUE U TIEpe-
paboTka.

9. Crparerusi, pazpaboTanHas JyUisi BKIIOYEHUS B PHIHOYHYIO
[EHy MPOJYyKTa 3aTpaT, HEOOXOIUMBIX Ha MPOTSIKEHUH BCETO
CpPOKa €ro 3KCIulyaTalluy (BKJIOYasi pacxXxo/bl Ha €ro yTUiIu3a-
IIHI0).

10. Crparerusi, mpemaycMaTpuBaoIlas BO3MEIICHUE Bpena,
MPUYMHEHHOTO OKpY’Kawomiel cpene. B paMkax mpoBOIUMBIX
MEPOTIPUSTHI MO YNPABICHUIO OTXOJaMU MTPOU3BOAUTENb 00sI-
3aH OIUIaYMBaTh PACXOJbl HAa YTWUIM3ALUIO OTXOJIOB CBOETO
MIPEATPUSITHS.
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UNIT EIGHTEEN
METHODS OF SOLID WASTE DISPOSAL

Exercise 1. Train the reading of the following words, phras-
es and abbreviations.

integrated, benign, fraction, digestion, favoured, MSW, re-
source depleted society, plasma gasification, gasifier vessel,
proprietary, torches, molecular, elemental, destruction, dispos-
ing, abandoned, quarries, properly, hygienic, relatively inex-
pensive, adverse, vermin, anaerobically, extraction, installed,
perforated, convert, ash, Japan, facilities, furnace, micro-
pollutant, widespread, beverage, separately, dedicated, HDPE,
PET, jars, corrugated fibreboard boxes, PVC, LDPE, PP, rela-
tively.

Exercise 2. What do you think these words and expressions
from the text mean?

integrate, administration, favour, plasma, gasification, gasifier,
convert, elemental, hygienic, install, perforate, Japan, boiler,
micro, carton, fibre, box.

Exercise 3. Read and translate the text. Put the words in
second column into the correct form to fill the gaps in the
sentences.

METHODS OF SOLID WASTE DISPOSAL

Integrated waste management
Integrated waste management LCA at- | use
tempts to offer the most benign options for waste
. A number of broad studies have indi- | manage

cated that waste administration, and then source
and collection followed by reuse and | separate
recycling of the non-organic fraction, energy and
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fertilizer production of the organic waste frac-
tion via anaerobic digestion is the
method for mixed Municipal Solid Waste
(MSW). Non-metallic waste resources not

as with incineration, and can be reused
or recycled in a future resource depleted society.
Plasma gasification
A gasifier vessel proprietary plasma
torches in order a gasification zone of up
to 3,000 °F (1,650 °C) to convert solid or liquid
wastes into a syngas. When municipal solid
waste is subjected to this intense heat within the
vessel, the waste’s molecular bonds break down
into elemental components. The process results
in elemental destruction of waste and
materials.
Landfill

of waste in a landfill involves burying

the waste, and this remains a common practice
in most countries. Landfills were often estab-
lished in abandoned or unused quarries, mining
voids or borrow pits. A designed and
well-managed landfill can be a hygienic and
relatively inexpensive method of disposing of
waste materials. Older, poorly designed or
poorly managed landfills can create a number of
adverse impacts such as wind-blown lit-
ter, attraction of vermin, and generation of liquid
leachate. Another common by-product of land-
fills is gas (mostly composed of methane and
carbon dioxide), which is produced as organic
waste breaks down . This is a greenhouse
gas, it also can create odour problems and kill
surface vegetation.
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Many landfills also have landfill gas extraction
systems to extract the landfill gas. Gas is
pumped out of the landfill using perforated pipes
and burnt in a gas engine to generate electricity.
Incineration

Incineration and other high temperature waste
treatment systems are sometimes described as
"thermal treatment". convert waste ma-
terials into heat, gas, steam, and ash.

It is used to dispose solid, liquid and

waste. It is recognized as a practical method of
disposing of certain hazardous waste materials.
Incineration is common in countries such as Ja-
pan as these countries generally do not require
any area for landfills. Waste-to-energy (WtE) or
energy-from-waste (EfW) are terms for facilities
that burn waste in a furnace or boiler to generate
heat, steam or . Combustion in an incin-
erator is not always perfect and there have been
concerns about micro-pollutants in gaseous

from incinerator.
Recycling
The popular of ‘recycling’ in most devel-

oped countries refers to the widespread collec-
tion and reuse of everyday waste materials such
as empty beverage containers. Material for recy-

cling may separately from general waste
using dedicated bins and collection vehicles, or
sorted from mixed waste streams.

The most common recycled products include
steel food and aerosol cans, HDPE and PET bot-
tles, glass bottles and jars, paperboard cartons,
newspapers, magazines, and corrugated fibre-
board boxes.
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PVC, LDPE and PP are also , although | recycle
they are not commonly collected. These items

usually of a single type of material, | compose
making them relatively easy to recycle into new

products.

Exercise 4. Make up some questions to the text in the form
of a plan. Get ready to retell the text.

Exercise 5. Give Russian equivalents of the following words
and phrases:

integrated waste management; reuse; recycling; non-organic
fraction; anaerobic digestion; Municipal Solid Waste; incinera-
tion; resource depleted society; plasma gasification; gasifier
vessel; to convert solid or liquid wastes into a syngas; burying
the waste; wind-blown litter; attraction of vermin; generation of
liquid leachate; landfill gas extraction system; to generate heat,
steam or electricity; gaseous emission; mixed waste stream;
recycled products.

Exercise 6. Explain the following words or collocations in
your own words.

study (= research); Municipal Solid Waste; resource depleted
society; Plasma gasification; gasifier; plasma; syngas; elemen-
tal components; quarry, mining; vermin; by-product; organic
waste; gas extraction system; incinerator; hazardous waste;
energy-from-waste method; corrugated fibreboard.

Exercise 7. Translate the following sentences using words
and phrases from the text ‘Methods of solid waste disposal’
1. B HacTodIee BpeMs METOJl 3aXOPOHEHUs NPUMEHSAETCS KO
Bcel Macce oTxodoB. CumTaeTcs, 4To 3TO jemenne Bcero. On-
HAKO B pacydeTrax OGBI‘-IHO HC YUYUTBIBAIOTCA 3aTpaThbl, CBA3AH-
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HBIE ¢ 00CITy)XuBaHueM moyimrona (Ha 100 Gmmkaimmx net), a
TakKe KOMIeHcalus yiepoa st OKpy Karolei cpebl.

2. Pemiennie mpo6yieMbl OTXO0B 3aKJIIOUEHO, KaK HU CTPAHHO, B
camux otxogax: 35% OTXOJ0B 3TO IIEHHOE BTOPUYHOE ChIphE, a
emie okoJo 35% - MOTeHIUATBbHOE YI00peHUeE.

3. TlpeccoBaHue, COPTHPOBKAa M KOMIIOCTUPOBAHHE OTXOOB
MO3BOJIAT CHU3UTh UX 00beM B 7-16 pa3. Jlyig cpaBHEHUS: CKU-
raHve yMeHbIlaeT o0beM OTXOJ0B Bcero Juiib B 10 pa3, HO
MIPU 3TOM TIOBBIIIAETCS UX TOKCUYHOCTh, & 0OXOAUTCS 3TO B 3
pasza Jopoxe.

4. B psime TOPOJIOB CTPaHbl IOCTPOECHBI 3aBOBI 0 OMOTEPMHU-
yeckoii nepepadbotke ThO ¢ ucnonp3oBaHUEM OTEYECTBEHHOTO
ob0opynoBanus. KomnoctupoBaHue Mycopa npoBOJUTCS B OHO-
TEPMUYECKHUX YCTAaHOBKAX MPOU3BOAUTEIBHOCTBIO 20-30 ThIC. T
B TOJI.

5. Ilpu copTupoBKe Mycopa BBIICISAIOT I[BETHIC U YEPHBIE Me-
TaJUTbl, CTEKJIO, TEeKCTHJIb, MaKyjJarypy M IPYyrHe WHEPTHHIC
npumecu. [lomydaeMblii KOMIOCT UCHONB3YIOT CEIBCKUE U TO-
POJICKHE XO35MCTBAa B KaueCTBE OMOTOIUIMBA U OPTaHUYECKOTO
ya0OpeHusl.

6. Mycopocxkuranue 0e3 MmpeABapUTEIHbHON COPTHPOBKHU IMPH-
BOJAUT K BhIOpocaM B atMocdepy BpeIHBIX BEIIECTB, TaKHX,
HarpuMep Kak JUOKCHUJ Cepbl, OKHCh a30Ta U YTriepoja, TOK-
CUYHBIE YTJIEBOAOPOBI U TSHKEIBIE METAILIBL.

7. Metoapl 00e3BpexkuBanus U mepepadorkn ThO mMoxHO pas-
JENUTh Ha TUKBUJIAIMOHHBIE U yTUIU3aluoHHbIe. [1o TexHom0-
THYECKOMY MPHUHIIMITY METOIBI 00E3BpeKUBAHUS U MIepepadoT-
ki ThO pa3zgensrorcss Ha OMOJOTUYECKHE, TEPMHUECKHUE, XH-
MUYECKHE, MEXaHUYECKHE U CMEIIIaHHbIE.

8. Meton MeXaHW3UPOBAHHOTO OMOTEPMUUYECKOTO KOMITOCTH-
pOBaHUsI MUPOBOM MPAKTUKE HAYaldl MPUMEHSATH B JBALAThIC
rojpl, Korga ObUla JOKa3aHa BO3MOXHOCTh OO€3BpEKHBAHUS
TBO 3a 20-30 cyTOK B a3pOOHBIX YCIOBHSIX.
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Exercise 8. Give all possible derivatives of the following
words:

private, pay, municipal, commerce, to construct, to demolish,
favour, integrate, broad, to mix, to deplete, order, subject, de-
sign, hygienic, expensive, vegetation, perfect.

Exercise 9. Read the text without dictionary and tell what
you have learned.

Energy recovery

The energy content of waste products can be harnessed directly
by using them as a direct combustion fuel, or indirectly by
processing them into another type of fuel. Recycling through
thermal treatment ranges from using waste as a fuel source for
cooking or heating, to anaerobic digestion and the use of the
gas fuel, to fuel for boilers to generate steam and electricity in a
turbine. Pyrolysis and gasification are two related forms of
thermal treatment where waste materials are heated to high
temperatures with limited oxygen availability. The process usu-
ally occurs in a sealed vessel under high pressure. Pyrolysis of
solid waste converts the material into solid, liquid and gas
products. The liquid and gas can be burnt to produce energy or
refined into other chemical products. The solid residue can be
further refined into products such as activated carbon. Gasifica-
tion and advanced Plasma arc gasification are used to convert
organic materials directly into a syngas composed of carbon
monoxide and hydrogen. The gas is then burnt to produce elec-
tricity and steam.

Exercise 10. Choose one topic from the category Waste
treatment technologies and make report. Use one of the fol-
lowing links:

http://en.wikipedia.org/wiki/Category:Waste treatment technol

ogy
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