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UNIT 1

TRANSPORT AND THE ENVIRONMENT

ESSENTIAL VOCABULARY

to appreciate

OLCHUBATH, MIPUHUMATH BO BHUMAaHUEC

as a result B pe3yJIbTaTe

acidic KUCJIOTHBIN

to affect BO3JENCTBOBATH, BIIUSThH
despite HECMOTPsI Ha
conservation COXpaHEeHHE

the environment OKpyXKarolasi cpena
ecosystem JKOCUCTEMA

engine JIBUTATEIb

fuel TOILTHBO

freight ¢bpaxrt, rpy3

destructive pa3pyIIMTEIbHBIN

to alter HU3MEHATH, MEHSTH
alternative aIbTEePHATHBHBIN

urban areas TOPOICKHE TEPPUTOPHUHU
vehicle TPAHCIIOPTHOE CPEACTBO
to preserve COXPaHSTh, OXPAHATH
vegetation PaCTHTENbHOCTD

to require TpeOoBaTh, HYKIATHCS
facilities cpencTBa O0CITy)KHBaHHUs, yIo0CTBa
significant 3HAYMTEIIbHBIHN, BAKHBIN
deforestation BBIPYOKa JIECOB

marine MOPCKOIM

impact BO3JEMCTBHE, BIMIHUE
consequence IOCJICACTBUE

accumulate HAKAIUTUBATh, CKAIUTUBATHCS
source HUCTOYHHUK

steadily HETPEPBIBHO, MTOCTOSHHO



1 Divide the words and expressions given below into two lists: “protec-
tors of the environment” and “threats to the environment”:

greenhouse effect, car, power station, national park, smog, Greenpeace,
acid rain, urban development, recycling, species extinction, global warming,
lead-free petrol, exhaust fumes, ozone layer, cutting down trees, toxic waste,
rubbish, dusthins.

2 Match word combinations with their translations:

to pollute the atmosphere TOKCUYHBIE OTXO/bI
rubbish bin apHUKOBBIH ekt
environmental problems 3arps3HATh aTMochepy
impact JNEKTPOCTAHIIHS

acid rain BIIMSHUE, BO3IECHCTBHE
the greenhouse effect HaKaIlIMBaTh

ultraviolet light COJTHEYHAst SHEPTUsI

solar power 9KOJIOTHUECKHE MTPOOIEMBI
the ozone layer KUCJIOTHBIN TOKIb
power station yABTPa(HONETOBBIC JIyUH
toxic waste O30HOBBIH CJIO¥
accumulate MYCOPHBIH 6aK

3 Put in an appropriate word or word combination.

a) Local people are protesting because the planned new road will ........... the
environment.

b) The biggest ........... today is the car.

(4] U may cause the ice at the North Pole and South Pole to melt and
sea level to rise, leading to serious ........... in many parts of the world.

d) ..o is the layer of gases that protect us from ......... the sun.

e) In the last few years the news has been full of stories of hurricanes,
floods, droughts and other ........... caused by the weather.

f) Smoke, dirt and noise are all types of .......... .

g) At Chernobyl, there was an accident at a nuclear ......... .

4 Translate into English.

a) 3axOpOHEHHE TOKCHYHBIX OTXOIOB B 3€MJI€ IPHBOAUT K 3arpsA3HEHUIO
IIOYBBI.

b) Kucmoraele moxxam HaHOCAT yulep6 HE TOJBKO 3JOPOBBIO JIOJAEH U
IPpUPOJEC, HO TAKIKE U CTAPUHHBIM 31aHUAM.

C) 3a OCJICAHEC BPpEMS KOJIUYCCTBO AbIP B O30HOBOM CJIOC PE3KO BO3POCIIO.



d) IlapuukoBblii 3(hQekT BbI3BaH CKOIUICHHEM B aTMocdepe ra3os,
MPEMSTCTBYIOMINX BBIXOLY B KOCMOC TETJa ¢ IOBEPXHOCTH 3EMIIH.

e) Bo MHOrHX GONBLINX TOPOAAX BOAY M3 MECTHBIX BOIOEMOB MUTH HEINB3S,
TaK KaK OHa 3arpsi3HeHa MPOMBIIITICHHBIMH OTXOaMH.

f) B pesysnbrate rno6aibHOTO MOTEIUICHHS CYyXHE TPOMHYECKHE PErHOHBI
MOT'YT CTaTh €lIe CYyIIE, a BIaXKHBIC — €IlIE BIaXHEeE.

5 Correct the following statements.

a) Acid rain is friendly to nature.

b) The higher the average temperature on the Earth, the better.

c) People who are trying to protect nature are called naturalists.

d) It is more environmentally friendly to use a car than public transport.

6 Give definitions to the words:
pollutant, impact, alternative forms of transport.

7 Read the text and be ready to speak about transport activities and
the environment.

Text 1A
The Issue of Transport and the Environment

The issue of transportation and the environment is paradoxical in nature.
From one side, transportation activities support increasing mobility demands
for passengers and freight, and this ranging from urban areas to international
trade. On the other side, transport activities have resulted in growing levels of
motorization and congestion. As a result, the transportation sector is becoming
increasingly linked to environmental problems. With a technology relying
heavily on the combustion of hydrocarbons, notably with the internal combus-
tion engine, the impacts of transportation over environmental systems have
increased with motorization. This has reached a point where transportation
activities are a dominant factor behind the emission of most pollutants and
thus their impacts on the environment. These impacts, like all environmental
impacts, can fall within three categories:

1 Direct impacts. The immediate consequence of transport activities on the
environment where the cause and effect relationship is generally clear and well
understood.

2 Indirect impacts. The secondary (or tertiary) effects of transport activities
on environmental systems. They are often of higher consequence than direct
impacts, but the involved relationships are often misunderstood and difficult to
establish.


http://people.hofstra.edu/geotrans/eng/ch8en/conc8en/paradox.html
http://people.hofstra.edu/geotrans/eng/ch8en/conc8en/envisys.html
http://people.hofstra.edu/geotrans/eng/ch8en/conc8en/tenvitbl.html

3 Cumulative impacts. The additive, multiplicative or synergetic conse-
quences of transport activities. They take into account of the varied effects of
direct and indirect impacts on an ecosystem, which are often unpredicted.

The complexities of the problems have led to much controversy in envi-
ronmental policy and in the role of transportation. The transportation sector is
often subsidized by the public sector, especially through the construction and
maintenance of road infrastructure which tend to be free of access. Total costs
incurred by transportation activities, notably environmental damage, are gen-
erally not assumed by the users. The lack of consideration of the real costs of
transportation could explain several environmental problems. For instance,
external costs account on average for more than 30% of the estimated automo-
bile costs. If environmental costs are not included in this appraisal, the usage
of the car is consequently subsidized by the society and costs accumulate as
environmental pollution. This requires due consideration as the number of ve-
hicles, especially automobiles, is steadily increasing.

1 Complete the sentences.

1 The impacts of transportation over environmental systems ........

a) have increased with motorization

b) have increased with the invention of electric cars

d) have increased dramatically

2 Cumulative impacts of transportation are........

a) the immediate consequence of transport activities on the environment

b) the secondary (or tertiary) effects of transport activities on the environ-
ment

c) often unpredicted

3 People do not realize .......

a) the importance to take care of the environment

b) the real costs of the transportation

c) ecological situation in the world

2 Answer the questions:

1 Why is the issue of transportation and the environment paradoxical in
nature?

2 What are the impacts of transportation on environmental systems?

3 Does the government pay any attention to environmental issues?

4 Do people realize the real costs of transportation activities?

5 What can be done to minimize transportation impacts on the environ-
ment?


http://people.hofstra.edu/geotrans/eng/ch8en/conc8en/carcosts.html
http://people.hofstra.edu/geotrans/eng/ch8en/conc8en/carcosts.html
http://people.hofstra.edu/geotrans/eng/ch3en/conc3en/carprodfleet.html

3 Speak about:
a) Transportation activities and the environment.
b) Transportation impacts on the environment.

Transportation activities support increasing mobility demands for pas-
sengers and freight, notably in urban areas. But transport activities have
resulted in growing levels of motorization and congestion. Read the text
and find more information about this problem.

Text 1B
The Environmental Impacts of Transportation

These days we often hear that the transportation sector is becoming increas-
ingly linked to environmental problems. The most important impacts of
transport on the environment relate to climate change, air quality, noise water
quality, soil quality, biodiversity and land take:

Climatic change. The activities of the transport industry produce several
million tons of pollutants each year into the atmosphere. These include the
emission of lead, carbon monoxide (CO), carbon dioxide (CO,), methane
(CHy), nitrogen oxides, nitrous oxide (N20), chlorofluorocarbons (CFCs),
heavy metals (zinc, chrome, copper and cadmium) and particulate matters
(ash, dust). The road transport sector is responsible for 74 % of global CO;
emissions, while aviation, shipping and railways account for 12 %, 10 % and
4 % respectively. There is an ongoing debate to what extent these emissions
(labeled as “greenhouse gases”) may prevent the wavelengths of electromag-
netic radiation from leaving the earth surface and may thus contribute to global
warming. This could lead to an increase in the average temperature at the earth
surface, reducing snow cover of Polar Regions, which in turn could contribute
to sea level rise and an increase in ocean heat content.

Air quality. Highway vehicles, marine engines, locomotives and aircraft
are the sources of pollution in the form of gas and particulate matters emis-
sions that affects air quality causing damage to human health. Toxic air pollu-
tants are associated with cancer, cardiovascular, respiratory and neurological
diseases. Carbon monoxide affects bloodstream, reduces the availability of
oxygen and can be extremely harmful to public health. An emission of nitro-
gen dioxide from transportation sources reduces lung function, affects the res-
piratory immune defense system and increases the risk of respiratory prob-
lems. Particulate emissions in the form of dust emanating from vehicle exhaust
as well as from non-exhaust sources such as vehicle and road abrasion have an
impact on air quality.
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Noise. Noise represents the general effect of irregular and chaotic sounds. It
is traumatizing for the hearing organ and that may affect the quality of life by
its unpleasant and disturbing character. Long term exposure to noise levels
seriously hampers hearing and affects human physical and psychological well-
being. Transport noise emanating from the movement of transport vehicles and
the operations of ports, airports and rail yards affects human health, through an
increase in the risk of cardiovascular diseases

Water quality. Transport activities have an impact on hydrological condi-
tions. Fuel, chemical and other hazardous particulates discarded from aircraft,
cars, trucks and trains or from port and airport terminal operations, such as de-
icing, can contaminate rivers, lakes, wetlands and oceans. Globally, world sea-
borne trade grew from 2.6 billion tons in 1970 to over 7 billion tons of loaded
goods in 2006. The main effects of marine transport operations on water quali-
ty predominantly arise from dredging, waste, ballast waters and oil spills.

Soil quality. The environmental impact of transportation on soil consists of
soil erosion and soil contamination. Coastal transport facilities have significant
impacts on soil erosion. Shipping activities are modifying the scale and scope
of wave actions leading to serious damage in confined channels such as river
banks. The removal of earth’s surface for highway construction or lessening
surface grades for port and airport developments have led to important lost of
fertile and productive soils. Soil contamination can occur through the use of
toxic materials by the transport industry. Fuel and oil spills from motor vehi-
cles are washed on road sides and enter the soil. Chemicals used for the
preservation of railroad ties may enter into the soil. Hazardous materials and
heavy metals have been found in areas contiguous to railroads, ports and air-
ports.

Biodiversity. Transportation also influences natural vegetation. The need
for construction materials and the development of land-based transportation
has led to deforestation. Many transport routes have required draining land,
thus reducing wetland areas and driving-out water plant species. The need to
maintain road and rail right-of-way or to stabilize slope along transport facili-
ties has resulted in restricting growth of certain plants or has produced changes
in plants with the introduction of new species different from those which orig-
inally grew in the areas. Many animal species are becoming extinct as a result
of changes in their natural habitats and reduction of ranges.

1 Say if the following statements are true or false. Correct the false
statements.

1 Transport activities do not contribute to climatic change.

2 Global warming is caused by the greenhouse effect.

11



3 Road transport is the main source of air pollution.

4 Noise pollution is not so dangerous as air pollution.

5 The main effects of marine transport operations on water quality predom-
inantly arise from oil spills.

6 Transportation does not influence natural vegetation much.

2 Fill in the correct word derived from the word in brackets.

These days it is ....... (possible) to open a newspaper without reading about
the damage we are doing to the environment. The earth is being ........ (threat)
and the future looks ........ (horror). What can each of us do?

We cannot clean up our .........( pollute) rivers and seas overnight. Nor can
we stop the ......... (appear) of plants and animals. But we can stop adding to the
problem while ......... ( science) search for answers and laws are passed in na-
ture’s ......... (defend). It may not be so easy to change your lifestyle and habits
«.......(complete) but some steps are easy to take: cut down the amount of
........(drive) you do or use as little plastic as possible. It is also easy to save en-
ergy, which also reduces .........(house) bills.

We must all make a personal ....... (decide) to work for the future of our
planet if we want to ......... (sure) a better world for our grandchildren.

3 Multiple choice.

The Baltic isa small sea, A ......... itbecomes B ......... very easily. Its wa-
ter changes slowly through the shallow straits. 150 riversrun C ........ the Baltic.
There are hundreds of factories D .......... these rivers and millions of people
live among them. Seven industrial countriesE ......... the Baltic. F......... alot
of big cities lieonits G .......... . Al of this combined with active navigation of
the sea naturally H ........ the state of the sea water and the shoreline flora and
fauna.

Oncewel ....... a sea it’s very difficultto J ......... it. Fortunately all the
countries in the Baltic area have realized the problem. They co-operate actively
K.... solving ecological problems of the Baltic basin. L ......... international
law and the national laws of the coastal states M ......... the regime of environ-
mental protection of the Baltic Sea. The N .......... of the agreements among
these states isto O ......... oil pollution of the sea, to organize rational fishing
and the preservation of sea life.

A 1l.as 2. because 3. so that 4.s0

B 1. muddy 2. dusty 3. dirty 4. greasy
C Ll into 2. out of 3. through 4. across
D l.at 2.0n 3.in 4. above
E 1.gatheraround| 2.encircle 3. surround 4. round up
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F 1. quite 2. rather 3. pretty 4. very
G 1. beach 2. coast 3. shore 4. banks
H 1. reflects 2. effects 3. forces 4. affects
I 1. had polluted 2. pollute 3. have polluted 4. polluted
J 1. brush 2. clean 3. polish 4. scour
K 1.in 2. over 3. within 4. for

L 1. either 2. neither 3. and 4. both
M 1. deprive 2. define 3. decline 4. defile
N 1. target 2. point 3. objective 4. aim

O 1. prevent 2. protect 3. preserve 4. pretend

Read the text and be ready to discuss cars as the main cause of air pol-
lution.

Text 1C
Cars, Air Pollution and Health

Driving a car is the most polluting act an average citizen commits. Air pol-
lution is not a good idea for a variety of reasons, large and small. The right
ideas for remediation of environmental degradations involve unselfish and
compassionate behavior, a scarce commodity. The right ideas involve long-
term planning, conservation and a deep commitment to preserving the natural
world. Without a healthy natural environment, there will be few or no healthy
humans.

The decision to drive cars long distances to work was common among peo-
ple in North America and Europe in the past 60 years. Cities grew larger. The
development of suburbs often placed homes far from work places; massive
road construction encouraged extravagant car use. In retrospect, it is clear that
commuters made a mistake and they should stop commuting. Their mistake
had health and economic consequences for them personally and for every other
inhabitant of planet earth.Emissions from passenger vehicles increased in Can-
ada and the US despite attempts to make engines more fuel efficient and de-
spite the addition of antipollution devices. The two main reasons were: vehicle
use increased; in the US and Canada, cars were getting bigger; pick-up trucks,
vans and sports vehicles often replaced smaller, lighter passenger cars.

Despite scientific evidence of climate change, governments in most affluent
countries have avoided their responsibility to reduce emissions of greenhouse
gases. The USA is the biggest emitter of greenhouse gases worldwide.

Exhaust from all combustion engines combine to produce local adverse
effects on the health of car users and all innocent bystanders. Cities have be-

13



come islands of toxic chemicals from the unrestrained use of vehicles burning
fossil fuels. Cars are noisy, ugly, often dangerous and dominate the experience
of modern living. We are now used to the carnage on roads and highways-
attempts to reduce death and disability from our motorized containers have not
substantially altered the negative impact on society. The adverse health effects
of car exhaust are pervasive and difficult to measure.

Both local and global pollution would be reduced if each car-driving person
pledged to use their car 30 % less starting immediately. Cities can reduce ve-
hicular traffic by 30 % over the next 3 to 5 years. This is a responsible, indi-
vidual contribution to a global problem. The rising cost of crude oil in 2008
quickly altered driving habits and big auto companies closed plants that pro-
duced SUVs and pick up trucks. If you are interested in longer term human
survival, then the high cost of oil is a real benefit. With or without high fuel
prices, each person can drive less and resist the temptation to buy larger, heav-
ier cars, vans, trucks and sports vehicles.

1 Translate from Russian into English:

BKJIIOYATh W3MEHEHHE KiuMaTta
0O0IBIIIOE PACCTOSTHUE [IapHUKOBBIE I'a3bl

OKpauHa JIBUTaTENb BHYTPEHHETO CrOpaHus
IIOCTIEICTBUS TOKCUYHBIE OTXOJIbI

KUTEIb 3eMIIU CKUTaTh TOIJIMBO

TPAHCIIOPTHOE CPELCTBO BBIXJIOIHbIE a3bl

ycTpoicTBa COKpalllaTh, YMEHbILIATh

2 Match English words and word combinations with their Russian

equivalents:
reason BKJIaJ
long distances HEMEIJICHHO
road construction U3MEHATH, MEHSTh
to increase TIPOTUBOCTOSITH UCKYIIIEHHIO
efficient XAMUYECKUE OTXOIBI
trucks HECMOTpS Ha
despite IpUYHHA
vehicle COYEeTaTh, COEAUHATE
to replace CTPOUTEIHCTBO JOPOT
fuel OOIIBIIINE PACCTOSHUS
engine YBETMYUBATH(-Cs)
to combine JIBUTATEIh
to alter 3¢ PEKTUBHBIN

14



chemicals 3aMEHSATE, BLITECHATE

to measure TPaHCMOPTHOE CPENCTBO
immediately IPY30BUKH

contribution TOIJIUBO

to resist the temptation U3MEPSITh

3 Fill in the correct word derived from the words at the end of the sen-
tence.

a) What can we do to reduce ........... of the atmosphere? pollute
b) The change in the climate has produced .......... floods. terror
¢) Many of gases produced by factories are ....... to our health. harm
d) Exhaust fumes have ......... effects on the environment. damage
e) Protectmg the environment is essential to our ......... survive
f) The rising cost of crude oil in 2008 quickly altered .......... drive
habits.
g) The greenhouse effect is the main cause of global ..... warm

4 Answer the questions on the text:

1) Why is the car the biggest polluter?

2) What encouraged extravagant car use?

3) What attempts were made to reduce air pollution?

4) Do people realize all the consequences of extensive car use?
5) How can we characterize ecological situation in big cities?
6) What are the possible solutions to air pollution problem?

1 Translate the text from Russian into English.

Text 1D

IIpuBenenue TpaHCNOPTHOIH HHPPACTPYKTYPHI
B COOTBETCTBHE C OKPY:KaOIIel cpeaoit

WNuxeHepbl, 3aHUMAaroNMecss pa3pabOTKOH TPaHCIIOPTHOW CHCTEMBI,
JOJDKHBI YYUTHIBATH HE TOJIBKO HYKIBI KIHEHTOB, HO M YICISATH OONBIIE YeM
Korja-nmi0bo BHHMaHHE OXpaHe OKpykaromeid cperpl. CeromHss HEN30SKHBI
pacxompl Ha OICHKY W pEryJIupOBaHHE BO3ICHCTBHS TpaHCIOpPTa Ha
OKPYKaIOUIyI0 Cpefdy, a Takke Ha Oopp0y 3a CHIDKCHHE YPOBHS IIYMOB U
IPYTHX 3arps3HCHUH, UCTOYHHKOM KOTOPBIX SBIICTCS TPaHCIOPT. UTOOEI
CHHM3WUTH OTPHIIATENFHOE BO3JCHCTBHE HA OKPYKAIOIIYIO Cpexy, HEOOXOIIMMO
co3laTh MNPUHIMUNUAIBHO HOBbIE KOHCTPYKLUMH OCHOBHBIX  CPEICTB
MepEeIBIYKECHIS] — aBTOMOOHIICH, TIOE3/I0B, CAMOJICTOB H MOPCKUX CYIOB.

15



SPEAKING ACTIVITIES

Work in pairs or groups.
a) A: You want to build a new motorway in your city to solve traffic
problem.
B: You object toit.
b) A: You want to provide some opportunities for cyclists to ride around
the city.
B: You are a driver and you object to it.
c) A: You want to construct a new park next to B’s house.
B: Persuade him not to do that.

DISCUSSION

Points for discussion.

a) Observe environmental problems caused by transport activities.

b) Think of some consequences of the environmental problems. Use the
1-st and 2-nd Conditionals and don’t forget about modal verbs.

Example: If the average temperature increases it might lead to flooding.

If there were no ozone layer we would die of skin cancer.

c) We often hear the words “harmful effects of civilization on nature”.
What do they mean? Illustrate the results of harmful and helpful influences of
human contacts with nature.

UNIT 2
AIR POLLUTION

ESSENTIAL VOCABULARY

acid rain KUCJIOTHBIN TOXKIb

to absorb MOTJIOMATh, BIIUTHIBATH
by-product MOOOYHBIH TTPOLYKT

to cause BBI3BIBATE, TIPUIHHSATD
carbon dioxide YIJIEKUCIIOTA

oxygen KHCIIOPOJT

hydrogen BOJOPOII

combustion Cropanue

colourless OecIBETHBII

to deplete HCTOMIATh, HCYEPITBIBATD
efficient 3 PEKTUBHBIH, Pe3yTbTaATUBHBIHN

greenhouse effect

MapHUKOBBIN 3 ekt

16



fuel
to consume
fallout

poiSoNouUs gases

heat
emission

exhaust fumes

to lead
mixture
to pour

unpredictable

due to

to be responsible for
negative impact

to transform
ozone layer
to result in

TOILINBO

noTpedJIATh, pacX010BaTh
BbIMa/ICHHE PaIMOAKTUBHBIX OCAJKOB
SITOBHUTBIE Ta3bl

TEINIO

BbIJICTICHUE, PACTIPOCTpaHEHHE
BBIXJIOIHBIE T'a3bl

MIPUBOUTS K (TIOCIEACTBHUSM )

CM€Ch, CMEILINBAHUE

TUTH(Cs1), BIUBATH(CS)
HeNpeAcKa3yeMbli

Onmaromapsi, uz-3a

HECTH OTBETCTBEHHOCTh 32
OTpHIIATEIBHOE BIUSHUE/ BO3JCHCTBIE
MpeBpaiaTh, U3MEHATh

030HOBBIH CJIOM

UMETh Pe3yJIbTaTOM, 3aKaHUHUBATHCS

1 Match the words from A with those from B to make word combina-

tions.

A
poisonous
air
to cause
to increase
carbon
weather
to burn
biological
unpleasant
ultraviolet
to reach

B
pollutant
dramatically
gas
illness
consequences
dioxide
radiation
its worst point
fossil fuels
conditions
balance

2 Give English equivalents:

3arpsa3HeHrue BO3/AyXa,

HUCTOINCHUE O30HOBOI'O CJI0A,
IIOCJICACTBUA, BbI3bIBATh 3&60J’[€BaHI/I5[, norjaomaTrs TCIJI10, BPpEAHOC BIIMAHUC.

MOBBILIEHUE TEMIIEPaTyphl,

BBIXJIOIIHBIC Ta3bl,

moOOYHBbIE MPOAYKTHI, HENpeAcKa3zyeMble
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3 Give definitions to the words:
pollution, fallout, the greenhouse effect, smog, global warming, acid rain.

4 Read the following text. Use the information given in it while speak-
ing about air pollution.

Text 1A
Air Pollution

Air pollution turns clear, odourless air into hazy, smelly air that harms
health, kills plants, and damages property. People cause air pollution both in-
doors and outdoors. Outdoor air pollution results from pouring hundreds of
millions of tons of gases and particulates (tiny particles of liquid or solid mat-
ter) into the atmosphere each year. One of the most common forms of outdoor
air pollution is smog. Indoor air pollution results from many of the same sub-
stances found outdoors. But indoor pollutants can present a more serious prob-
lem because they tend to build up in a small area from which they cannot easi-
ly escape. Cigarette smoke is a familiar indoor air pollutant.

Most air pollution results from combustion processes. The burning of gaso-
line to power motor vehicles and the burning of coal to heat buildings and help
manufacture products are examples of such processes. Each time a fuel is
burned in a combustion process, some type of pollutant is released into the air.
The pollutants range from small amounts of colourless poisonous gas to clouds
of thick black smoke. Weather conditions can help reduce the amount of pollu-
tants in outdoor air. Wind scatters pollutants, and rain and snow wash them
into the ground. But in many areas, pollutants are put into the air faster than
weather conditions can dispose of them. In crowded cities, for instance, thou-
sands of automobiles, factories, and furnaces may add tons of pollutants to a
small area of the atmosphere each day.

At times, weather conditions cause pollutants to build up over an area in-
stead of clearing them away. One such condition — called thermal inversion —
occurs when a layer of warm air settles over a layer of cooler air that lies near
the ground. The warm air holds down the cool air and prevents pollutants from
rising and scattering.

Air pollution can have a serious effect on human health. Both gases and
particulates burn people’s eyes and irritate their lungs. Particulates can settle in
the lungs and worsen such respiratory diseases as asthma, bronchitis and
pneumonia. Studies have shown that particulates cause such diseases as cancer
and emphysema.

Air pollution also harms plants. Poisonous gases in the air can restrict the
growth of nearly all kinds of plants.
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Most materials get dirty and wear out more quickly in polluted air than in
clean air. Polluted air even harms such hard and strong materials as concrete
and steel. In some cities, statues and other art objects that stood outdoors for
centuries have been moved indoors because air pollution threatened to destroy
them.

Air pollutants may also affect climate. Both gases and particulates can
cause changes in the average temperature of an area. Particulates scatter the
sun’s rays and reduce the amount of sunlight that reaches the ground. Such
interference with sunlight may cause average temperatures in an area to drop.
Some gases, including carbon dioxide, allow sunlight to reach the ground, but
prevent the sunlight’s heat from rising out of the atmosphere and flowing back
into space. The warming of the earth’s surface that results is called the green-
house effect. The burning of fuel and other polluting activities are increasing
the amount of heat-trapping gases in the atmosphere. This development may
intensify the greenhouse effect, causing average temperatures to rise.

1 Answer the questions:

1 Why is air pollution so dangerous to the environment?

2 Why do indoor pollutants present a more serious problem than outdoor
ones?

3 What happens when a fuel is burned?

4 What is thermal inversion?

5 How does air pollution affect human health?

6 What causes the greenhouse effect?

2 Read the text again. Find a paragraph which:
a) shows how air pollution affects human health
b) compares various air pollutants

c) describes climatic changes

d) gives information about combustion processes.

Gases are not only a component of the industrial process. They are also
its result. Unfortunately they often produce a damaging effect on the envi-
ronment. Read the text attentively to learn more about air pollution.
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Text 1B

Air Pollution as the Major Problem of the Day

Since the 19th century we are getting increasingly worried about indus-
try polluting breathing air in densely populated cities where the great ma-
jority of people live.

Not all air pollutants are man-made. For billions of years the air has been
polluted by volcanoes throwing out tons of ash and smoke, dust stirred by
the wind, gases given off by growing plants or by rotting animal and vege-
table matter, salt particles from the oceans, etc. However, having discov-
ered fire man added much to natural pollutants by burning fossil fuels.
Sherlock Holmes' for example, observed London "pea-soupers”, blanketing
the city for days. That's because Londoners used soft coal for heating their
houses.

Let us review what we know about combustion. All fossil fuels naturally
contain hydrogen, carbon and sulphur, present in plants and animals.
Uniting with oxygen during combustion these gases result in forming wa-
ter and releasing carbon monoxide, carbon dioxide and sulphur dioxide.
Besides, oxides of nitrogen are produced in the air whenever there are
high temperatures, be it a car spark or a lightning stroke. These natural
processes have far-reaching consequences.

The oxides reacting with water in the air produce carbonic, nitric, nitrous,
sulphurous and sulphuric acids. Acid rains have damaging effects on materials
and the environment. An excess of nitrogen in the air, greater than the ecosystems
are able to absorb results in destructing the biological balance of the soils and water
(eutrophication). In the layers of the air close to the ground photochemical (photo-

oxidizing) pollution causes the formation of ‘bad ozone', called so because of its
destructing effect on human health and vegetation. And vice versa, the ‘good ozone' protecting us from solar
ultraviolet (UV) radiation in the stratosphere is being depleted by NO (mainly from traffic) and by chlorofluoro-
carbons. The ozone layer depletion has damaging effects on human health and environment. The greenhouse
effect consists in atmospheric gases (CO,, CH,, Os, N2O, CFCs) absorbing infrared (IR) radiation, reflected from
the surface of the earth. When not reflected back into space the energy is absorbed and trans-
formed into heat. Without the natural greenhouse effect the average temperature on the earth
would be —18 °C. However, since the industrial revolution; the concentration of greenhouse gases
proves increasing. Thus, today we are facing the prospect of global warming with all its unpleasant
consequences.

1 Say if the following statements are true or false. Correct the false
statements.

1 Everybody is concerned with air pollution today.

2 Large cities seem to be the most highly polluted places.

3 All air pollution is due to man's activities.

4 Smog means smoke + fog.

5 The process of oxidizing is known as combustion.
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6 Combustion causes problems because of the oxygen released into
the atmosphere.

2 Fill in the table. Find information in the text

Major Types of Air Pollution

Type Sources Signs/Effects

3 Complete these sentences with suitable words from the box

1) rubbers 7) acetylene
2) helium 8) man-made
3) non-flammable 9) oxygen

4) foam 10) toxic

5) dioxide 11) noble

6) air 12) odourless

Gases used in industry for making all kinds of products are known as in-
dustrial gases. They can be classified as natural and ... The examples of
natural gases are nitrogen and hydrogen. The first largest industrial gas is
nitrogen. It is colourless, tasteless,... and non-toxic. Breathing and combus-
tion are impossible without oxygen. Hydrogen is the most abundant gas in the
universe. Carbon ... is used in producing lemonades and conserving food.
Balloons are normally filled with ... . The gases depleting the ozone layer are
known as fluorocarbons. They are necessary in air conditioning, refrigera-
tion and making packaging ... . Argon is a ... gas applied in welding.
Chemicals such as solvents,..., plastics, and pesticides are available due to
chlorine, which is a very ... gas. Water based paints and vinyl records are
made with the help of ... that is also known for producing an extremely hot
flame. Even the ... is used as an industrial gas because it will not react
chemically with any elements.
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1 Read the text and be ready to discuss ecological situation in big cities.

Text 1C
Ecological Problems of a Big City. London

It was in Britain that the word "smog" was first used (to describe mixture of
smoke and fog). As the world's first industrialized country, its cities were the
first to suffer this atmospheric condition. In the XIX-th century London's "pea-
soupers"” (thick smog) became famous through descriptions of them in the
works of Charles Dickens and in the Sherlock Holmes’s stories. The situation
in London reached its worst point in 1952. At the end of that year particularly
bad smog, which lasted for several days, was estimated to have caused be-
tween 4000 and 8000 deaths.

Water pollution was also a problem. In the XIX-th century it was once sug-
gested that the Houses of Parliament should be wrapped in enormous wet
sheets to protect those inside from the awful smell of the River Thames. In the
middle years of this century, the first thing that happened to people who fell
into the Thames was that they were rushed to hospital to have their stomachs
pumped out!

Then, during the 1960s and 1970s, laws were passed which forbade the
heating of homes with open coal fires in city areas and which stopped much of
the pollution from factories. At one time, a scene of fog in Hollywood films
was all that was necessary to symbolize London. This image is now out of
date, and by the end of the 1970s it was said to be possible to catch fish in the
Thames outside Parliament.

However, as in the rest of western Europe, the great increase in the use of
the motor car in the last quarter of the XX-th century has caused an increase in
a new kind of air pollution. This problem has become so serious that the tele-
vision weather forecast now regularly issues warnings of “poor air quality”. On
some occasions it is bad enough to prompt official advice that certain people
(such as asthma sufferers) should not even leave their houses, and that nobody
should take any exercise, such as jogging, out of doors.

1 Find English equivalents for Russian words.

Cmpaoams Yorcacuorit 3anpewjamsp
a) surprise a)awkward a) forbid

b) suffer b) available b) forgive
C) suggest c) awful c) forget

d) surround d) average d) foretell
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IIpeoocmepesicenue
a) warming
b) warring
c) warrant
d) warning

Kauecmeo
a) quality
b) quantity
c) quarrel
d) quarter

Ycnosue

a) conviction
b) conclusion
C) connotation
d) condition

2 Complete the collocates below by adding an appropriate noun. Some
can combine with more than one noun.

warming fuels changes resources
effect waste disasters gases
energy rain pollution

fumes layer transport

acid......ccoevevennns exhaust..........cccoeunee.

global .................. (07.40]1 - TR

nuclear................. public........ccovrieeninee

natural.................. Y| SRR

SBAviriieeeiinieins solar ..o eneen

finite......ccooverenns greenhouse.................

clean.......cccoceeie recycled.......ccooevvnene

NOISY..c.vevvvreeeriene renewable .................

3 Open the brackets and use the verb in the required tense-form; fill in
the blanks using a word from the following list:

1) weather 6) resources

2) exhaust 7) environmental

3) greenhouse effect 8) atmosphere

4) recycling 9) energy

5) fuel

In recent years, the number of a)................. problems (to increase) danger-
ously. One of the most serious problems is changes to the b) ................. which
(to lead) to the «C) .......c....... » this (to make) most climates warmer. It already
(to affect) several areas of the world with unusual d) ................ causing
droughts or heavy storms. Cutting down on e) ................. fumes from vehicles
(to help) solve the problem. Natural f) ................. such as oil and coal are not
endless, so using the other forms of g) ................ such as wind, sun, wave and

even sea waves (to help) preserve our planet. Very soon we (to be able) to
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drive cars in cities that run on electricity -- a much cleaner h) ................. than
petrol. And we can also help preserve finite resources by i) i
made of glass, aluminium, plastic and paper.

4 Translate into English.

a) BriepBrle c10BO «cMOr» nosiBUIOCH B BennkoOputanuu.

b) OmHo Bpems JOHAOHCKUI TyMaH B TOUIMBYACKHX (uibMax ObLT
HEOTheMJIEMBIM cUMBOJIOM JIOHI0HA.

€) Poct wucmomp30BaHuS aBTOMOOMJICH NpPUBEN K POCTY 3arpsisHEHHUs
aTMocdepsl.

d) B cepemuHe MIECTHACCATHIX OBUT MPHHAT 3aKOH, KOTOPBIMH
KOHTPOJIMPOBAJI 3arpsisHeHue atMocheps! padprkamu.

€) B HekoTOpBIX cirydasix, KOrza 3arpsi3HEHHE BO3IyXa IPEBBHIIIaeT HOPMY,
OONBEHBIM aCTMOH PEKOMEHAYIOT HE BBIXOAWUTH U3 JOMA.

f) Jlronedi, ynaBmmx B Tem3y, cpa3y OTHpaBisuld B OOJBHUILY, T/I€ UM
JIeTIay TPOMBIBAHUE JKEeTYKA.

g) I'oBopaT, uTo B cepenuHe CEMHUACCATHIX B Tem3e yxe MOXHO OBLIO
JIOBUTH PHIOYy.

5 What environmental problems do these passages refer to?

a) Some experts predict that by 2090 the average temperature can be higher
than today.

b) For some years scientists checked and rechecked their findings. By Oc-
tober 1984 the "hole” over Halley Bay showed a 30 per cent reduction in
0zone.

c) The alarm was sounded in 1970 by the Scandinavian countries where
acid rain has destroyed all life in many of their lakes.

d) Gone for ever, for example, are seventeen species of bears, five of
wolves and foxes, four of cats, five of horses and zebras and three of deer.

e) Around the world between 11 and 15 million hectares of tropical forest
are lost every year, an area larger than Austria.

) 25 % of the world's electricity comes from dams and rivers.

Translate the text from Russian into English.

Text 1D

O30H noa yrpo3soii

Ha nnanere ectb MECTa, Irac CIIOM  030HA YK€ YMCHBIIWIICSA Ha TpU
IpoucHTA. A BC€Ib €T0 COKpallCHHUEC Ha OAWH IPOLCHT BLIZbIBACT €KeroaHbIn
OpupoCcT 3a001eBaHUi KOJKU HA IIECTh IMPOLCHTOB.
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34 rocymapcTBa yXe IOANUCATM COTJAlICHHE O IIPeKpallcHUH
WCIOJIb30BAHUS COSIMHEHUH XJIopa, hTopa U yriiepoaa B KOHIUIIMOHEPAX H O
COKpaIlleHNH HMeIoIMXcsd HX 3amacoB Ha 50 mpoueHtoB. OpHaKko, Kak
YTBEP)KAAIOT MHOTHE CIIEIMAUCTHI, Y)Ke ceifuac He0O0X0IUMO 85-IIpOLIeHTHOe
COKpalIeHUE VI TOro, YTOOBI MPEJOTBPATHThH AATBHEHIINI POCT BPEIHOTO
BelecTBa B aTMocdepe.

ACTIVITY

“Friends of the Earth” have organized a summer camp for everybody
interested in the environmental protection. The hot issue of the day is air
pollution.

Student A: The air in your city is getting more and more polluted. You
want to write an article on air pollution problems. Interview a member of the
“Friends of the Earth” organization for more information about air pollution
and its effect on the environment.

Student B: You possess up-to-date and interesting information on envi-
ronmental problems and their solutions. Share your knowledge at the inter-
view.

DISCUSSION

1 The consequences of air pollution may be fatal that is why we must
take measures before it is too late. Can anything be done? What exactly?
Read this information and do the task below.

Most of the classic atmospheric pollutants, often found in the form of smog,
are sadly known for affecting human health, ecosystems and buildings. Clean
air laws are aimed at reducing air pollution.

Since the 1950s when the Clean Air Acts were introduced in Britain, we
have been sure of the atmosphere improving slowly. Local authorities insist
on companies receiving integrated pollution licenses reducing the amount of
gases they release. These licenses are strictly controlled to avoid limits being
exceeded. Special detectors are placed around the factories with the purpose of
monitoring the amount of oxides sent to the atmosphere.

2 In groups analyze the condition of air in your city/country. Is it satis-
factory? Work out several Clean Air Laws for improving the situation.
Report on the problem and offer your suggesting.

25



UNIT 3

WATER POLLUTANTS EMITTED BY TRANSPORT SYSTEMS

NOISE POLLUTION EMITTED BY TRANSPORT SYSTEMS

TOPICAL VOCABULARY

1 Read and memorize the following words and word-combinations:

Alga, (pl. algae)
to proceed
discharge
bulk

to spill
washout
residue
residual
petroleum
runoff
dissolve
convergence
de-icing
lubricant
leakage

brake
transmission
abrasion
catchment
larva, (pl. larvae)
turbidity
eutrophication

dredging
friction
ambient

to impair

to alleviate
transshipment
rail yard
exposure

jet propulsion
wetland

BOIOPOCIH
JICHCTBOBATh
BBIOpOC

OccTapHbIii (HACKITBIO, HAJTUBOM )

IIpOJINBaTh, pa3jinBaThb
IIPOMBIBKA, TPOMBIBAHUE
OCTATOK, OTXOJIBI

OCTaTOK

HeDTh

CJIUB, CTOK, CITYCK (3KUJIKOCTH)
pacTBOpsTH (-Cs1)
CXOJMMOCTB, KOHBEPT CHITHSI
0opnba ¢ o0sIeACHeHHEM
CMa304YHBIA MaTeprall
yTeuKa

TOPMO3

TPAHCMUCCHS

aOpa3uBHBIN H3HOC

JIpeHaxx, Bogocoop
JTMYUHKA

MyTHOCTB

IBTpoduKanus  (3apacraHue
BOJIOPOCIISIMH )
JTHOYTJTYOUTEIIbHBIE PabOThI
TpeHwue

BHEIIHUM, OKPY>KaIOIHAN
0c1a0JIsTh, yMEHBIIATh
0CIa0IATh, CMATYATD
meperpyska

JK/IT CTaHLIMS

BO3JIEIICTBUE

PaKeTHBIH TBUTATENb
3a00JI0UCHHAS TEPPUTOPHS
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2 Read and translate the following chemical element and compounds:
Nitrous oxide, lead, calcium, magnesium, oxygen, nitric acid, sulfuric acid,
nitrogen, chlorine, NaCl, Zn, Cd, Cu, Ni, Cr, Fe.

3 Translate the following word combinations into Russian.

Destructive fallouts, water pollution sources, to alter the pH of water,
aquatic food chain, oil spills, disruption of shore ecosystems, to be vulnerable
to marine vessels discharges, artificial source of salt release, hydrographic sys-
tem, hydrological environment, turbidity of water.

4 Match the words from the part A with those from the part B.
A. Acid, acidity, acidify, acidified, acids
B. Level, soil, sulfuric, rain, water resources.

5 Form adjectives from the words given in brackets:

(Destruct) fallouts, (ecology) balance, (continue) accumulation, (poison)
substances, (coast) area, (harm) products, (environment) effects, (territory)
handholds, (hydrology) environment, (continent) hydric system, (disrupt) in-
frastructure, (nature) habitat.

6 Form nouns from the words given in brackets:

(Pollute) fallouts, (acidify) of lakes, long term (accumulate), (destruct) of
aquatic plant life, to provide (adhere), sea water (evaporate), (tend) to accumu-
late, (reproduce) cycle, (purify) capacity, (concentrate) of salt, (abrade) of
tires, (converge) of a surface, (modify) of the aquatic environment, (maintain)
of transportation infrastructure, (drain) system, (turbid) of water.

7 Read the following article and make a chart:
what ideas are rendered;

what ideas we agree with;

what we cannot agree with.

Text 1l

Water Pollutants Emitted by Transport Systems

1 Modal Impacts

Transportation contributes significantly to the pollution of the hydrosphere
in various ways ranging from air pollution fallouts to the construction and
maintenance of infrastructure such as roads, railways and ports. The first types
of impacts are related to the transport modes.
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Air Pollution Fallouts

e Fallouts occur when a pollutant goes from an airborne state (gas, solid
or liquid) towards a solute or colloidal state. Water is a very good solvent for
several pollutants, notably acid depositions. Fallouts are accelerated and con-
centrated in an area by rainy conditions.

e As an important source of air pollution, transportation accounts on a
similar scale for fallouts. In some areas transportation may account for up to
25 % of nitrogen fallouts in water. It is estimated that acid rains may account
for more than 75 % of the growth of acidity of lakes.

¢ Since fallouts are a continuous accumulation and occur over a longer pe-
riod than most water pollution sources, they have a higher impact on still-
water (lentic) environments than running-water (lotic). The most notable and
destructive fallouts are sulfuric and nitric acids that may alter the pH of water
if they are present in sufficient concentrations. Several northeastern United
States and eastern Canadian lakes have seen their entire fish population de-
stroyed as a result of increased acidity levels. It also includes damage to forests
like reduced photosynthesis (sparse foliage) and acidified soils (limited nutri-
ents). Nitrous oxides may affect the ecological balance of marine life by favor-
ing algae blooms.

o Other fallouts such as HC/VOC and lead are poisonous and may disrupt
marine life if they accumulate in the aquatic food chain. Particulate fallouts,
when in sufficient quantities, may increase the turbidity of water and thus re-
duce the photosynthesis capacity of aquatic plants. A long term accumulation
of air pollution fallouts of various nature will contaminate and disrupt whole
aquatic ecosystems.

Marine Vessels Discharges and Spills

o After unloading their bulk loads like oil, coal, nitrates and mineral prod-
ucts, marine vessels require cleaning. Since this practice is restricted in several
port and coastal areas, operators wait until they are in international waters to
proceed. Oil products residuals carried by tankers are the major source for dis-
charges.

e It is estimated that for every million tons of oil carried, one ton is
spilled through washouts. Once a spill has occurred, it is extremely difficult
to contain it. From 1989 to 1992, 105 accidental oil spills by tankers were ac-
counted worldwide, totaling 991,000 tons of oil being spilled. Annually, an
average of 1.1 million tons of oil comes from discharges and 400,000 tons are
spilled. They depend on the nature of the residue discharged.

e Petroleum products are the most harmful and include environmental
effects like the destruction/disruption of aquatic plant/animal life and of shore
ecosystems. Since most marine life is in neritic (continental shelf) and epipe-
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lagic (less than 100 meters) zones, it is particularly vulnerable to marine ves-
sels discharges.

2 Infrastructure Impacts

The second type of impact involves transport infrastructures.

De-Icing of Infrastructure and Runoffs

o Salt (NaCl) has the characteristic of lowering the melting point of water
and thus presents an useful compound for keeping safe road conditions in sub-
zero climates. Other elements like sand and gravel are also added to provide
adherence.

e Runoffs occur when substances accumulated by a surface (notably a
road) are dissolved / carried by water and evacuated elsewhere. It is often the
convergence of a surface to a point. De-icing of transportation infrastructure
(roads, parking lots, airfields etc.) is almost the only artificial source of salt
release in the environment. Salt mostly comes from mining (halite) or in fewer
proportions from sea water evaporation. Other compounds like calcium and
magnesium can be used, but they work more slowly and cost ten times as
much.

e Lubricants (from car leakages — engine, brakes, and transmission),
heavy metals (Zn, Cd, Cu, Ni, Cr and Fe from abrasion of tires and brake lin-
ings) and dry fallouts (HC/VOC, particulates) account for harmful sources of
runoffs.

o Since road infrastructure (parking lots, roads, drainage systems) occupy
a significant land surface in developed countries, it is the major source of run-
offs. For instance, while highways occupy 5-8 % of the urban catchment area,
it contributes for as much as 50 % of the total suspended solids, 16 % of the
total HC and 75 % of the total metal inputs to a receiving stream.

e High concentrations of salt, notably chlorine ions, in fresh water envi-
ronments disrupt life cycles and may be fatal to some organisms like larvae.
Runoffs from infrastructure will alter the turbidity and the oxygen level of wa-
ter (warm water holds less oxygen), and contaminate the food chain. It may
increase the eutrophication process of several lakes, particularly in recreational
areas where dirt roads are dense. De-icing salt has the tendency to accumulate
in snow and soils beside roadways. During early springtime, nearly all the salt
accumulated will be released in the hydrographic system where it will contam-
inate ground water and interfere with the growth of plants and the reproduction
cycle of aquatic life, particularly vulnerable at this time of year.

e Infrastructure runoffs collected by the sewage system of urban areas of-
ten converge at evacuation points and contaminate whole hydrographic sys-
tems at high concentrations. It is worth noting that most cities have 30 to 70 %
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of their surface occupied by roads and parking space. Thus they represent im-
portant sources of runoffs.

Construction and Maintenance of Infrastructure

e Several transportation infrastructures have important territorial hand-
holds. When a transportation infrastructure is built over a hydrological envi-
ronment like a river, wetland or a coastal area, disruption occurs.

e The maintenance of transportation infrastructure, particularly harbor and
waterways (dredging), have also a significant impact. Each mode needs a spe-
cific set of infrastructure that interferes with hydric systems.

¢ Road infrastructure accounts for most of the territorial handhold of
transportation with structures like bridges and parking facilities. Railways
have also an important handhold over continental hydric systems. Maritime
transportation, by its intrinsic link with hydric systems has several disruptive
infrastructures like piers, canals, harbors and terminals. Airports have similar
effects when constructed over wetland. Dredging accounts alone for 80 % of
the waste released in aquatic environments.

e The most widespread effect of transportation infrastructure on hydric
systems is the removal of natural habitats along shorelines. The aquatic / land
interface to which several animal and vegetal species depend is considerably
reduced. Further, a modification of the aquatic environment occurs, particular-
ly during dredging in port harbors and along waterways. This notably influ-
ences the turbidity of water and destroys habitats. Roads and rails, when run-
ning through wetland, reduce the water regeneration / purification capacity by
splitting available areas and disrupting water flows. Large ports occupy exten-
sive areas along the shorelines of waterways and coasts. The construction and
maintenance of those infrastructures have thus extensive impacts over aquatic
environments. The construction of canals changes whole hydrographic systems
by altering water flows (quantity and speed) at regional and often at continen-
tal levels.

(Author: Dr. Jean-Paul Rodrigue)

1 Answer the following questions:

1 What are the main sources of water pollution?

2 What are the consequences of nitrogen fallouts in water?

3 How do air pollution fallouts influence aquatic ecosystem?

4 Why are petroleum products harmful for aquatic environment?

5 How does de-icing of transportation infrastructure affect the environ-
ment?

6 What are the main sources of runoffs?
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7 How do different kinds of transportation and their set of infrastructure
interfere with hydric systems and influence them?

2 What do you think the main idea, message of the article is?
3 Into how many paragraphs is the article divided?

4 Find key sentences (main points).

5 What is the topic of each paragraph?

In a brainstorming activity try to anticipate some of the main points
and offer your own ideas on the subject before reading the text.

Read the article and present the information in the form of a diagram,
table, etc.

Text 2

Noise Pollution Emitted by Transportation Systems

Road Transportation Noise

e Road accounts for approximately 70 % of total noise emissions by
transportation. It must be noted that different road transportation modes have
different scales of noise emissions.

e Main sources of noise come from the engine and the friction of the
wheels over the road surface. Further, travel speed and the intensity of traffic
are directly linked with its intensity of noise. For instance, one truck moving at
90 km/hr makes as much noise as 28 cars moving at the same speed.

e Ambient noise is a frequent result of road transportation in urban areas.
The addition of all the noise generated by cars, trucks and buses creates a per-
manent ambient noise (ranging from 45 to 65 db) that impairs the quality of
life in urban areas and thus the property values of residences. Nearby road ar-
terials, ambient noise is replaced by direct noise and vibrations. The acoustics
created by the surrounding environment (hills, buildings, trees, open space,
etc.) alleviate or worsen local conditions.

o Noise level grows arithmetically with speed. For instance a car travel-
ing at 20 km/hr emits 55 db of rolling noise, at 40 km/hr 65 db, at 80 km/hr 75
db and at 100 km/hr 80 db. Available evidence underlines that around 45 % of
the population in developed countries live in high levels of noise intensity
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(over 55 db) generated by road transportation. Along major highway arterials
in inter-urban areas, noise emissions are likely to alter the living environment
of wildlife species.

Rail Transportation Noise

¢ Rail accounts for 10 % of total noise emissions by transportation. Noise
comes from the engine (mostly diesel), the friction of wheels over the rails,
and whistle blowing. Furthermore, when trains are moving at high speed, are-
oacoustic noise becomes more important than other sources. Depending of the
train aerodynamics, noise emissions are from 50 to 80 times the logarithm of
train speed and become significant at speeds higher than 200 km/hr.

e When rail / truck transshipment is involved, the convergence of trucks
towards railyards provides an additional source of noise related to rail trans-
portation activities.

e Around 3 % of the population may be exposed to high noise levels from
rail transportation in OECD countries. The level of exposure is obviously re-
lated to the importance and location of rail transportation infrastructure. The
most important noise impacts of rail operations are in urban areas where the
majority transshipment functions are performed. Furthermore, rail terminals
are often located in the central and high density areas of cities.

Air Transportation Noise

e Air transportation accounts for 20 % of total noise emissions by
transportation. As air transportation took a growing importance in inter-city
transportation and that jet engines were predominantly used, noise emissions
have increased significantly to the point of becoming a major concern near
airports.

e Noise comes from the jet engine, the aerodynamic friction and
ground craft operations. Even if the turbofan is the least noisy jet propulsion
technology available, aircrafts are an acute source of noise in several urban
areas. Noise from aircraft operation is known to have direct impact on prop-
erty values around airports. This effect is distributed along major approach
and takeoff lanes.

e The establishment of heavily used flight paths between major cities cre-
ates noise corridors where ambient noise is almost prevalent. This is particular-
ly noted when those corridors are over densely populated areas.

(Author: Dr. Jean-Paul Rodrigue)

1 Answer the following questions:

1 What is the main source of noise pollution?

2 What does the intensity of road transportation noise depend on?
3 Where does rail transportation noise come from?
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4 What do rail transportation noise emissions depend on?
5 Where does air transportation noise come from?

2 What sentences, paragraphs, words or phrases state the message of
the article?

3 What are the details relevant to the topic of the article?

4 Do you agree with the conclusions the author has made? Justify your
point.

5 Make up a summary of the text using the cliché:

The facts: 1 All the important facts are given. 2 Enough important facts are
given to get a good picture of what has happened/is going on. 3 Not enough
important facts are given.

The details: 1 Most details given add valuable information. 2 Most details
given are interesting, but not really necessary. 3 Most details given are not
necessary.

The author’s intention: 1 S/he tries to give a full account of events with-
out showing personal feelings. 2 S/he tries to tell the truth but is not afraid of
showing personal feelings. S/he is especially interested in telling the readers
what s/he themselves felt when watching all these events/

I/we think: 1 The article is very well written. 2 The article is reasonably
well written. 3 It is a boring/useless article.

Read the following paragraph. Fill in each blank with a suitable word
given below:

Environment, automobiles, noises, pollution, powerful, combustion, ad-
vances, polluting, nitrogen oxide, materials, power, problems.

Technological causes.

Many environmental pollution are a result of the rapid advances in
technology that have been made since about the end of World War 11 (1945).
Technological in agriculture, industry, and transportation have greatly
improved our way of life. But most of the advances were made without con-
sideration of the effects they would have on the

The automobile engine is an example of a very useful technological devel-
opment that harms the environment. Through the years, have been
made more and more powerful. Many cars being built today have two to three
times as much as most cars built during the 1940's. Because of this, the
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new cars produce much more exhaust than the older ones did. In order to

make engines more , automobile manufactures had to increase compres-
sion rations. That is, they increased the pressure and-as a result-the tempera-
ture at which takes place in the engines' cylinders. The higher tempera-

tures during combustion cause chemical reactions that put large amounts of

gases into the engines' exhausts. In addition, high compression engines
require special gasolines that burn evenly to prevent "knocking” . Mecha-
nisms called catalytic converters now remove some of the polluting

produced by automobile engines. Also, the gradual elimination of the
antiknock compound tetraethyl lead from gasoline has helped make automo-
biles less polluting. However, there is still much to do to eliminate from
automobiles. An increase in their number may cancel gains from using catalyt-
ic converters and unleaded gasoline.

DISCUSSION

Choose one of the following for discussion:

1) Some people believe that the Earth is being harmed (damaged) by human
activity. Others feel that human activity makes the Earth a better place to live.
What is your opinion? Use specific reasons and examples to support your an-
Swer.

2) Choose one of the following transportation vehicles and explain why you
think it has influenced the environment most of all:

- automobiles

- bicycles
- airplanes

Use specific reasons and examples to support your answer.
3) The 21% century has begun. What changes do you think the new century
will bring? How do they affect the environment?

PROJECTS

Study the following project. You should use local mass media, the web,
and interview ecological organizations. Present the result of your inde-
pendent research in class.

Cleaner water

The pressures on water supplies are increasing and climate change may
reduce rainfall further.

So we are:
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— Requiring water companies to reduce leakage by a quarter over three

years.

— Improving the quality of drinking water, rivers and bathing waters while

reducing charge for customers.

— Ending the dumping of oil platforms and tackling releases to the sea of

hazardous and radioactive substances.

UNIT 4

TRANSPORT AND ENVIRONMENTAL MANAGEMENT

TOPICAL VOCABULARY

1 Read and memorize the following words and word-combinations:

To exert BJIUATH, OKA3bIBaTh JABJICHUC

to assess OLIEHUBATh, OIIPEAEIISTH

to undertake TPEANPHHAMATD

to conceive MTOHUMATh

to evaluate OLIEHNUBATH

to emanate MIPOUCXOUTh, OBITh PE3yIbTATOM
obligation 00513aTEIbCTBO

sustainability YCTOWYIHBOCTD

fossil fuel HCKOIIA€MOE TOILUIMBO
conventional fuel 00BIYHOE, TPATUIIMOHHOE TOTLTHBO
non-crude CBIPOH, HEOYMIIICHHBIH

to shrink COKpariarh

energy-intensive 9HEProeMKH It

to propel [IPUBOIUTD B JABHKEHHUE
depletion HCTOILCHUE

liquefaction CHKIIKEHHE

refined oil oYMIIeHHAsA HeDTh

renewable BO300HOBJISIEMBII

2 Using the text give derivatives from the following words and translate

them into Russian:

Verify, fragil, sustain, responsible, indicate, specify, inform, perform,
measure, relate, hold, environment, manage, organize, apply, operate, contin-
ue, commerce.
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Text1
Transportation Environmental Management

Environmental Management Systems

All transport infrastructures vary in terms of property, investment provi-
sions, types of activities and volume of traffic. As a result, it is not possible to
provide a unique model of environmental management as problems are mode
specific and there is no agreed upon common international standards. Never-
theless, there are several environmental management systems (EMS) that pro-
vide procedures and specifications in a structured and verifiable manner to
meet environmental objectives.

An environmental management system is a set of procedures and tech-
niques enabling an organization to reduce environmental impacts and increase
its operating efficiency.

Obviously, transport firms can only manage environmental issues on which
they can exert a controlling influence. The best environmental practices in-
clude the following procedures:

e Match transport facilities, operations or projects with environmental
components.

e Link environmental components with regulatory requirements.

e Assess risks, impacts and responsibilities.

o Identify environmental issues to be addressed.

o Consider commercial strategies and operations of private and public sec-
tor organization.

e Introduce better practices.

o Undertake continuous monitoring and auditing.

These issues must be clearly understood and addressed before designing a par-
ticular framework of environmental management for a transport organization.
There exist numerous environmental management systems. Obviously, the
choice of a system is specific to each transport enterprise in relation to the
problem, risks, impacts and responsibilities identified and the geographical
environment in which the enterprise must operate. The most often mentioned
environmental management systems are EMAS and 1SO 14 001:

e Eco-Management and Audit Scheme. In 1993, the European Union
created the norm EMAS, conceived to provide European firms with a frame-
work and operational tools that would permit to better protect the environment.
EMAS has developed a handbook entitled «Identification of environmental
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aspects and evaluation of their importance». This approach rests on the neces-
sity to identify environmental impacts and the various types of environment
that are affected by the operations and activities of any types of organizations
including transport enterprises. The impacts are evaluated according to a step
by step procedure that examines each activity of an enterprise and their im-
pacts on the environment. Each impact is then assessed in relation to criteria
developed by the organization. These criteria must evaluate the potential dam-
age to the environment, the fragility of the environment, the size and frequency
of the activity, the importance of that activity for the organization, the employ-
ees and the local community, and the legal obligations emanating from envi-
ronmental legislation.

e ISO 14001. The International Standard Organization has developed a
set of norms that represent the main industrial reference in terms of environ-
mental management systems and sustainability. ISO 14001 offers three catego-
ries of indicators to measure the environmental performance that could be ap-
plicable to the transport industry. The indicators of environmental conditions
(IEC) present the information on the environmental conditions permitting a
better understanding of the impacts or the potential impacts of transport opera-
tions. The indicators of management performance (IMP) present information
on the management efforts that are being made to influence the environmental
performance of transport operations. The indicators of operational perfor-
mance (IOP) present information on the environmental performance of
transport operations. Generally, these indicators permit to identify the most
significant environmental impacts that are associated with transport operations,
to evaluate, review and increase the environmental performance of transport
corporations, to identify new practices and opportunities for a better manage-
ment of transport operations, and to have constant, credible and measurable
information and data on the relationship between the environmental perfor-
mance of the firm and its environmental objectives, targets and policies.

EMAS has been developed to stimulate and synchronize European envi-
ronmental policies. EMAS mainly addresses manufacturing and transportation
issues and is site specific. EMAS has a focus on internal corporate activities
(as ISO) but also on external stakeholders. As a result EMAS holders are re-
quired to publish environmental statements for the public, while ISO 14 001
has no such provision. In contrast, 1SO is global in scope and is company spe-
cific. The corporate benefits do not differ between the two systems and studies suggest that
the two standards have no practical effects on environmental performance. The most im-
portant issue is that both EMS have strength and areas to improve, but it is the corporate
environmental outlook that is the real engine to a high level of environmental performance
and therefore a strong EMS.

(Author: Dr. Claude Comtois)
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Reply to the following sentences with a suitable question:

1 An environmental management system is a set of procedures and tech-
niques enabling an organization to reduce environmental impacts and increase
its operating efficiency.

2 The choice of a system is specific to each transport enterprise in relation
to the problem, risks, impacts and responsibilities identified and the geograph-
ical environment in which the enterprise must operate.

3 These criteria must evaluate the potential damage to the environment,
the fragility of the environment, the size and frequency of the activity, the im-
portance of that activity for the organization, the employees and the local
community, and the legal obligations emanating from environmental legisla-
tion.

4 The indicators of environmental conditions (IEC) present the infor-
mation on the environmental conditions permitting a better understanding of
the impacts or the potential impacts of transport operations.

5 These indicators permit to identify the most significant environmental
impacts that are associated with transport operations, to evaluate, review and
increase the environmental performance of transport corporations, to identify
new practices and opportunities for a better management of transport opera-
tions, and to have constant, credible and measurable information and data on
the relationship between the environmental performance of the firm and its
environmental objectives, targets and policies.

1 Into how many paragraphs is the article divided?
2 What is the topic of each paragraph?
3 Find key sentences (main points).

4 Think of your appropriate paragraph titles.

5 Read the text and say if it has a clear structure (conceptually and
formally); what means the author uses to deliver his message.

Text 2

Solution: Reduce Air Pollution, change motor vehicle use.

The use of cars must be re-defined. Car use has to be considered a privi-
lege, not a right. The cost of environmental damage and reclamation has to be
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added to the cost of owning and operating a car. Vehicle use should no longer
be subsidized.

Reduce number of vehicles — an areas need to set vehicular quotas and is-
sue permits to limit the number of vehicles to control regional traffic conges-
tion and air pollution.

Smaller cars are desirable, but make their occupants especially vulnerable
when they collide with much larger vehicles. A sane city would separate small,
efficient passenger vehicles from buses and trucks.

Improve efficiency of vehicles — reverse the trend to larger vehicles; engi-
neering solutions to emissions of combustion engines. Hybrid cars are a step in
the right direction but in small numbers will not have a significant impact on
air pollution.

Reduced vehicle use and traffic reform can be a bigger and more immedi-
ate remedy for urban air pollution. Improved efficiency of traffic is important.
Examples are: dedicated bus lanes and priority for car-pools and vehicles with
3 or more passengers. Traffic can be scheduled to optimize road usage; e.g.
commercial traffic at night; large companies can stagger working hours and
decentralize administrative operations. Commuting long distances in cars to
work needs to be phased out. Single passenger commuting to work should be
strongly discouraged.

Recreational driving can be reduced immediately. Car owners need to pay
for miles driven and fuel burned on an escalating scale. Each person can have
a "free driving" allotment per year and pay increasing insurance and/or taxes
on fuel consumption beyond this limit. The most accessible measure of air
pollution contribution is the amount of fossil fuel burned.

Governments can encourage the reduction of vehicular use by:

e Promoting Voluntary abstention.

e Increase Public Transit — diversify options and limit access to existing
roads.

e Separate commercial and private traffic to increase efficient use of
roads.

e Stop building car-oriented roads and highways.

e Replace 30 % of the existing roads designed for cars with a variety of
transportation options.

e In cities, build more walking paths, bicycle routes and roads for small
electric vehicles.

e Reduce commuting - link residence and business activities by rezoning
and rebuilding cities.

e Reward car-pools and car-sharing plans.

o Redefine road use by defining access privileges — no longer a right.
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e Road Tolls and increased gasoline and vehicle registration taxes.

e Base car license fees on fuel consumption in the previous year. Use ex-
ponential fee rate increase for high fuel consumption individuals.

e Provide generous development grants and tax incentives for all non-
polluting transportation alternatives.

Governments can use a combination of

¢ Voluntary and Reward Schemes.

e Compulsory and Penalty Schemes.

e Incentives for New Technology and Changes in Industrial Fuel Con-
sumption.

Long term solutions require that vehicles use less polluting energy
sources such as biofuels, propane, natural gas and hydrogen. | am sorry to say
that the marketing of "green solutions" to global warming is becoming yet an-
other scam. One problem is that producing alternate fuels and hybrid cars often
requires CO; emissions that offset or cancel the benefits of improve vehicular
design. When ethanol is made from corn, more than 75 % of its energy value is
spent on its production. Burning ethanol still produces carbon dioxide.

Electric Cars

Electric cars are on the road, under development and promise to become
vehicles of choice for urban transportation. The new cars represent advances in
technology that link computers, electric motors and batteries into systems that
drive well, self-regulate, and require little maintenance. The main components
are modules that are removed to be refurbished in specialized factories and
recycled. The main limitation is battery technology. Batteries are heavy, wear
out quickly with repeated recharging and require expensive, rather scarce ma-
terials such as lithium.

Even if all the technical problems of building reliable cars were solved,
there remains a daunting list of infrastructure problems yet to be solved. While
eclectic cars produce little air pollution, generating electricity continues to be a
major source of air pollution. If an electric car is recharged with electricity
produced by a fossil fuel burning generator, there may be no net benefit to the
atmosphere.

A real solution for car technology would reduce air pollution beginning at
source materials and would continue through the use cycle of the vehicle.
While is it feasible to use fossil fuels in generation plants with all the latest
techniques of emission control and CO; recycling, these plants are uncommon
in 2009. Before more people plug in electric vehicles, a new infrastructure of
non-polluting, affordable electricity production will have to be built.

In the immediate future reduced car use is the best solution. A gas-
inefficient clunker driven twice a week for 20 km is a better choice than a new
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expensive hybrid car driven everyday for 100 Km. No solutions is better than
reduced vehicle use.

1 Give the definitions of the words in italics.

2 Analyze the given information and group it in two parts: ‘facts’ and
‘opinion’.

3 Make up a summary of the text.

1 Translate the following word combinations into Russian.

Complicated storage system, non-crude oil resources, result of shrinking
oil reserves, to reduce emissions of harmful pollutants, fermentation of food
crops, to absorb solar energy, transform it through photosynthesis, low produc-
tivity of the biomass, to reduce oil consumption, energy-intensive process,
energy efficiency of the production process, electrolysis of water, compressing
or converting hydrogen into liquid form, generate near-zero pollutants, hydro-
gen-powered vehicle, high pressure storage tank, liquid hydrogen fuel, alterna-
tive to petroleum fuels, to convert energy into electricity, driving ranges and
speed, energy capacity of batteries, propulsion system, to combine the effi-
ciency of electricity with long driving range, to charge the battery via a genera-
tor, to recharge the battery, inevitable oil depletion, fuel-recovery technolo-
gies, demand for gasoline, coal liquefaction technology, transformation of coal
into refined oil, cost-effectiveness of the technique, competitive advantages, to
rely on solar, wind or hydro-power, renewable energy sources, not to be com-
petitive with petroleum fuels.

2 Analyze the title, and visual means (typography — bold type, capital
letters, italics; illustrations, subheadings), paragraphing, dates, numbers,
names, etc., used to identify or speculate on content and message of the
article.

3 Read the following article and write down the questions that occur
to you while reading.

4 Read the following article and make a chart:
what ideas are rendered;
what ideas we agree with;
what we cannot agree with.
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Text 3

Transportation and Alternative Fuels

All other things being equal, the energy source with the lowest cost will
always be sought. The dominance of petroleum fuels is a result of the relative
simplicity with which they can be stored and efficiently used in the internal
combustion engine vehicle. The transportation sector is heavily dependent on
the use of petroleum fuels for obvious reasons. Other fossil fuels (natural gas,
propane, and methanol) can be used as transportation fuels but require a more
complicated storage system. The main issue concerning the large-scale uses
of these alternative vehicle fuels is the large capital investments require in dis-
tribution facilities as compared with conventional fuels. Another issue is that
in terms of energy density, these alternative fuels have lower efficiency than
gasoline and thus require greater volume of on-board storage to cover the
equivalent distance as a gasoline propelled vehicle.

Alternative fuels in the form of non-crude oil resources are drawing con-
siderable attention as a result of shrinking oil reserves, increasing petroleum
costs and the need to reduce emissions of harmful pollutants:

e Biogas such as ethanol, methanol and biodiesel can be produced from
the fermentation of food crops (sugar cane, corn, cereals, etc) or wood-waste.
Their production however requires large harvesting areas that may compete
with other types of land use. Besides, it is estimated that one hectare of wheat
produces less than 1,000 liters of transportation fuel per year which represents
the amount of fuel consumed by one passenger car traveling 10,000 kilometers
per year. This limit is related to the capacity of plants to absorb solar energy
and transform it through photosynthesis. This low productivity of the biomass
does not meet energy needs of the transportation sector. In 2007, the US gov-
ernment proposed to reduce oil consumption by 20 % by using ethanol. As the
US is currently producing 26 billion liters of ethanol each year, this objective
would require the production of nearly 115 billion liters of ethanol by 2017
which amounts to the total annual US maize production. Besides, the produc-
tion of ethanol is an energy-intensive process. The production of 1 thermal unit
of ethanol requires the combustion of 0,76 unit of coal, petroleum or natural
gas. Biodiesel can be obtained from a variety of crops. The choice of biomass
fuel will largely depend on the sustainability and energy efficiency of the pro-
duction process.

e Hydrogen is often mentioned as the energy source of the future. The
steps in using hydrogen as a transportation fuel consist in: 1) producing hydro-
gen by electrolysis of water; 2) compressing or converting hydrogen into lig-
uid form; 3) storing it on-board a vehicle; and 4) using fuel cell to generate
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electricity on demand from the hydrogen to propel a motor vehicle. Hydrogen
fuel cells are two times more efficient than gasoline and generate near-zero
pollutants. But hydrogen suffers from several problems. A lot of energy is
wasted in the production, transfer and storage of hydrogen. Hydrogen manu-
facturing requires electricity production. Hydrogen-powered vehicle requires
2-4 times more energy for operation than an electric car which does not make
it cost-effective. Besides, hydrogen has a very low energy density and requires
very low temperature and very high pressure storage tank adding weight and
volume to a vehicle. This suggests that liquid hydrogen fuel would be a better
alternative for ship and aircraft propulsion.

e Electricity is being considered as an alternative to petroleum fuels as an
energy source. A pure battery electric vehicle is considered a more efficient
alternative to hydrogen fuel propelled vehicle as there is no need to convert
energy into electricity since the electricity stored in the battery can power the
electric motor. Besides an electric car is easier and cheaper to produce than a
comparable fuel-cell vehicle. The main barriers to the development electric
cars are the lack of storage systems capable of providing driving ranges and
speed comparable to those of conventional vehicles. The low energy capacity
of batteries makes the electric car less competitive than internal combustion
engines using gasoline. An electric car has a maximum range of 100 kilome-
ters and speed of less than 100 kph requiring 4-8 hours to recharge.

e Hybrid vehicles consisting of propulsion system using an internal com-
bustion engine with an electric motor and batteries provide interesting oppor-
tunities combining the efficiency of electricity with long driving range. A hy-
brid vehicle still uses liquid fuel as the main source of energy but the engine
provides the power to drive the vehicle or is used to charge the battery via a
generator. Alternatively the propulsion can be provided by the electricity gen-
erated by the battery. When the battery is discharged, the engine starts auto-
matically without intervention from the driver. The generator can also be fed
by using the braking energy to recharge the battery. Such a propulsion design
greatly contributes to overall fuel efficiency. Given the inevitable oil depletion,
the successful development and commercialization of hybrid vehicles appears
the most sustainable option to conventional gasoline engine powered vehicles.

e The penetration of non fossil fuels in the transportation sector has seri-
ous limitations. As a result, the price of oil will certainly continue to increase
as more expensive fuel-recovery technologies will have to be utilized with
soaring demand for gasoline. But high oil prices are inflationary leading to
recession in economic activity and the search for alternative source of energy.
Already, the peaking of conventional oil production is leading to the imple-
mentation of coal derived oil projects. Coal liquefaction technology allows the
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transformation of coal into refined oil after a series of processes in an envi-
ronment of high temperature and high pressure. While the cost-effectiveness of
this technique as yet to be demonstrated, coal liquefaction is an important
measure in the implementation of transportation fuel strategies in coal-rich
countries, such as China and South Africa.

e The costs of alternative energy sources to fossil fuels are higher in the
transportation sector than in other types of economic activities. This suggests
higher competitive advantages for the industrial, household, commercial, elec-
tricity and heat sectors to shift away from oil and to rely on solar, wind or hy-
dro-power. Transportation fuels based on renewable energy sources might not
be competitive with petroleum fuels unless future price increase is affected by
different fuel taxes based on environmental impacts.

1 Answer the following questions:

1 Why is petroleum fuel dominant in transportation sector?

2 What fossil fuels are used as transportation fuels?

3 What are the advantages and disadvantages of alternative fuels?

4 What are the main alternative fuels?

5 Why biogases can’t completely replace fossil fuels?

6 What are biofuels produced from?

7 What are the steps in using hydrogen as a transportation fuel?

8 What is a drawback of production and storage of hydrogen?

9 What are the advantages of electricity over the others alternative fuels?

10 What are the competitive advantages of hybrid vehicles over elec-
tric cars?

2 Choose from part Il the appropriate continuation of the sentences.

I. 1 While ethanol has been championed as an alternative ...

2 Burning ethanol still produces ...

3 Ethanol yields 25 % more energy than the energy invested in its produc-
tion, ...

4 Compared with ethanol, ...

5 Relative to the fossil fuels ...

6 Biodiesel also releases ...

7 These advantages of biodiesel ...

8 Biofuels cannot replace petroleum ...

9 When ethanol is made from corn, ...

I. 1 ... biodiesel releases just 1.0 %, 8.3 %, and 13 % of the agricultural
nitrogen, phosphorus, and pesticide pollutants, respectively, per net energy
gain.
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2 ... without impacting food supplies.

3 ... carbon dioxide.

4 ... to petroleum fuels, it mainly helps to reduce dependency on oil pro-
ducing countries.

5 ... whereas biodiesel yields 93 % more.

6 ... more than 75 % of its energy value must be spent on its production.

7 ... they displace greenhouse gas emissions are reduced 12 % by the pro-
duction and combustion of ethanol and 41 % by biodiesel.

8 ... less air pollutants per net energy gain than ethanol.

9 ... over ethanol come from lower agricultural inputs and more efficient
conversion of feed stocks to fuel.

DISCUSSION

Choose one of the following for discussion:

1) Some people think that human needs for farmland, housing, and indus-
try are more important than saving land for endangered animals. Do you agree
or disagree with this point of view? Why or why not? Use specific reasons and
examples to support your answer.

2) Many parts of the world are losing important natural resources, such as
forests, animals, or clean water. Choose one resource that is disappearing and
explain why it needs to be saved. Use specific reasons and examples to support
your opinion.

3) A company is going to give some money either to support the arts or to
protect the environment. Which do you think the company should choose? Use
specific reasons and examples to support your answer.

PROJECTS

Study the following project. You should use local mass media, the
web, and interview ecological organizations. Present the result of your
independent research in class.

Cleaner air.

Up to 24,000 people a year die before their time because of air pollution.
A similar number are admitted to hospital. Cutting pollution will also save
more children from asthma attacks and protect everyone from the long-term
effects of polluted air.

So we are:

— To get rid of lead in petrol.

— To propose tighter targets for reducing five of the main air pollutants.

— To use the tax and duty systems to encourage cleaner vehicles and fuels.
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