Unit 3 WATER POLLUTION

Text A Oil pollution in the oceans

On the subject of ocean pollution, it is traditional to quote Thor Heyerdahl.
In 1947, he traversed the Pacific on his Kon Tiki expedition, without catching sight
of people, ships or rubbish for weeks. On his second expedition in 1970, when he
crossed the Atlantic with his boat the Ra II, he saw “far more oil lumps than fish.”
Heyerdahl concluded: “It became clear to all of us that man-kind really was in the
process of polluting its most vital wellspring, our planet’s indispensable filtration
plant, the ocean.”

But the oceans are so incredibly big that our impact on them has been
astoundingly insignificant - the oceans contain more than 1,000 billion billion liters
of water. The UN’s overall evaluation of the oceans concludes: “The open sea is
still relatively clean. Low levels of lead, synthetic organic compounds and artificial
radionuclides, though widely detectable, are biologically insignificant. Oil slicks
and litter are common along sea lanes, but they are a minor consequence to
communities of organisms living in open-ocean waters”. The lumps of oil are
numerous. It is estimated that in 1985: 1) about 60 percent of the marine sources of
oil pollution came from the routine tanker transport operation; 2) about 20 percent
came from regular oil spills of the kind we see on TV; 3) aboutl5 percent come
from natural oil seepage at the bottom of the sea.

Routine oil pollution is due to the fact that tankers use sea water in their
tanks as ballast when they sail without oil. The oil remnants get mixed into the
ballast water, which on arrival gets flushed out into the harbor. Several
international agreements have regulated and to a large degree reduced the extent of
routine oil pollution. They demanded by law new techniques for the handling of
ballast water, e.g. exploiting the fact that water and oil separate (ensuring that only
the bottom layer of water is poured out on arrival), removing the last remnants of
oil in the tanks (by cleaning the tanks with oil instead of water). They also
demanded improved waste facilities in port and separate water ballast tanks.

Natural oil spills originate from cracks in the bottom of the sea above oil
reserves. The mankind’s exploitation of oil has relieved the pressure on many oil
pockets and reduced the natural leak of oil. However, these two sources of oil
pollution has not been documented over time.

Most tanker accidents occur close to land and the large spills affect the local
fauna and flora. We are all familiar with the typical TV news scenario: oil-laden
birds expiring before our eyes on the evening news, black-coated seals, the frantic
cleanup efforts to avoid ecological catastrophe, and afterwards the massive bill.



Several reports begin to question whether these efforts are worth the hefty price

tag.

The oil is a naturally occurring substance. During a short period, most of the
oil will evaporate, degrade biologically and chemically, or form relatively harmless
lumps of tar. The British official monitoring program in 1993 found that “by 1994
the contamination levels had fallen to the levels observed at sites remote from

contamination.”
VOCABULARY:

To traverse IlepecekaTs Oil slick [TatHO HedTH
Rubbish Mycop Sea lane Mopckoit myTh
Oil lump bonpmoe xommuectBo | Consequence [TocnencTBus

HeTH
Wellspring YcThe ckBakuHbI, | Community Coo0miecTBo, TpyIima

CaMOU3JIMB HEPTH
Indispensable | HeoOxoaumerit Oil spill PasnuB HedTn
Filtration Ob6opynoBaHue s | Oil seepage [TpocaunBanwue,
plant buabTpanmu BBIXOJl He(hTH
Impact Brusiane Sediment Pa3mbiBanme

erosion 0CaJI0YHOH MOPOJIBI
Astoundingly | ITopa3uTenbHo Ballast bamacr
Compound KomnoneHT Oil remnant Ocrarok HeTn
detectable OOHapyKUBaeMBbIii Flushed out [TpOroHAThH, CTOHATH
Harbor ["aBanb, mopT Extent [IpocTpanctso,
pacipeHue

To exploit DKCIUTyaTHPOBATh To pour out BeutnBaTth
Waste O6opynoBaHue no | To originate JlaBaTh HAYaJo,
facilities nepepaboTKe OTXOJI0B MTOPOKIATh
To relieve ITomorars, Leak VYr1euka

0CBOOOXKIATh
Oil pocket Hedrecbopuuk Presumably [TpenmonoKuTeIHO
QOil-laden OTspxeneHHbli HeTHIO | Frantic HewucToBbrit
To expire ['uOHyTH Price tag [{enHuky HA HEPTH
crack Tpenaa Hefty Bonbioit, orpoMHbII

EXECISE 1




Haiipure nepeBoabl, COOTBETCTBYIOIINE CIIOBOCOYETAHUAM HA AHTJIIMHCKOM

A3BIKE.

1. Sight of rubbish

A. CniuBatbcst (OBITH CIIUTHIM)

2. Routine tanker
operation

transport

B. HOBCGIIHCBH&H 9KCILTyaTallusd TAHKCPOB

3. To get flushed out

C. OcTtaTku 4eJI0BCYECKOU KNU3HCOACATCIbHOCTH

4. Demanding by law

D. HOTp€6OBaB OT UMCHH 3aKOHOIATCJIIBCTBA

5. To handle ballast water

E. YTUWINM3UPOBAThL BOAY, HCIIOJIB30BAHHYIO B
KayecTBe Oaacta

6. Exploiting the fact

F. Bepxuuii cioit

7. Extent of pollution

G. Pacmupenue 3arpsi3sHeHUS

8. Bottom layer

H. Ucnions3ys TOT (hakT, 4TO

9. Separate water ballast tanker

|. Tankep, CIpOEKTUPOBAHHBIN C pa3ieIbHBIM
pa3MelIeHHEM BOAbI s Oayuiacta

10. Pressure on the oil pocket

J. Beimazannbie HE()THIO TIOJEHU

11. Natural leak

K. EcrecTBeHHas yTeuka

12. Black-coated seal

L. JlaBnenne Ha HePTECOOPHUKHU

13. Afterwards the massive bill

M. OrpomHbIe
BITOCJIC/ICTBUU

c4ycTa, IIOJIy4aCMBIC

14. Frantic cleanup efforts

N. IIponukarb u3 paciieiant, o0pa30BaBIIUXCS
Ha MMOBEPXHOCTHU

15. To get mixed into

O. Boga u HedTh HE CMEIIMBAIOTCS JAPYT C
JIPYyroM

16. Water and oil separate

P. OnpaBapIBaTh BHICOKYIO CTOMMOCTD

17. To originate from cracks in
the bottom

Q. 'eponueckuie ycuausi o OYUCTKE

18. To be worth the hefty price
tag

R. CmemmuBatbcest (ObITH CMEIIAHHBIM)

EXECISE 2

PaccraBbTe MNpCIJIOKCHHBIC Ha3BaHUS 8,638.I_ICB TECKCTa B IIPaBUJIBHOM

MOPSIKE:

e The natural properties of oil

e Our impact on the ocean

e Main sources of oil pollution
e Tanker’s operation and maintenance
e The places of big oil pollution




EXECISE 3

JlobaBpTe B Kaxabld ab3all MO MNPEIJIOKEHUIO B COOTBETCTBUH C

COACPIKAHHUECM TCKCTA:
e It’s an integral part of our planet life.

e We need new technologies to provide environmentally safe operation of

tanker transport.

e Don’t we pay too much for oil?

e \We hope for the best.
e To sum up we can say that number of oil lumps increase.

EXECISE 4

CocraBbTe (Ppa3bl, COOTBETCTBYIOIINE COAEPIKAHUIO TEKCTA!

Thor Heyerdahl.

1.0n the subject of ocean pollution, it is traditional to | Charles Darvin.

quote

Jacques-lves Cousteau.

insignificant.

2. The oceans are so incredibly big that our impact on them has | important.

been astoundingly

considerable.

numerous.

3. The lumps of oil are

insignificant..

relatively few.

4. It is estimated | 60 percent of the marine sources of oil pollution
that in 1985 about | 40 percent came from the routine tanker transport
20 percent operation.
5. It is estimated | 40 percent came from regular oil spills of the kind
that in 1985 about | 20 percent we seeon TV.
5 percent
6. It is estimated | 60 percent come from natural oil seepage at the

that in 1985 about

15 percent

bottom of the sea.




80 percent

EXECISE 4

OtBeThTe Ha cienyromue Bompockl: 1. Please find and translate the opinion
of Thor Heyerdahl. 2. What is the total picture of ocean pollution from different
sources? 3. Please explain, how do the tankers pollute the ocean water? 4. What
measures should be taken in order to avoid this pollution? 5. What are two main
natural sources of oil pollution? 6. What consequences can the tankers’ accidents
result in? 7. Is oil a naturally occurring substance?

Text B Pollution in coastal waters

As far as people are concerned, one of the most relevant indicators of coastal
water quality is its health risk. Water contaminated with bacteria, viruses,
protozoans, fungi and parasites can cause ear or skin infections on contact. The
inhalation of contaminated water can cause respiratory diseases. These pathogens
typically live in the intestines of warm-blooded animals and are shed in their feces.

It is often difficult to analyze the presence of the many possible pathogens.
Most regulations use concentrations of easily analyzed fecal bacteria as indicators
of contaminated water. Earlier, contaminated water often came from unregulated
sewers. Today, with well-regulated sewage treatment, most contamination happens
because of sewage overflows and polluted storm water runoff.

Coastal waters are also the habitat for large populations of flora and fauna.

The most conspicuous problem is oxygen depletion — so called hypoxia -
and algae blooms that occure in many parts of the world. This condition was
described as the UN’s main worry about coasts in the world:

“The rate of introduction of nutrients, chiefly nitrates but sometimes also
phosphates, is increasing”. The areas of eutrophication are expanding, along with
enhanced frequency and scale of unusual plankton blooms and excessive growth.
Two major sources of nutrients to coastal waters are sewage disposal and
agricultural runoff from fertilizer-treated fields and from intensive stock raising.

VOCABULARY
Bacteria bakrepus Sewer Crounast Tpy0Oa
Fungi ['pubkwm Runoff HapoaneHue
Protozoan [Tpocreiiee Sewage O6paboTKa CTOYHBIX
’KMBOTHOE treatment BOJI




Parasite [Tapa3uTsl Fecal dekanbHbIN

Inhalation Nuransamus, Protein Benok
BIIbIXaHHE

Pathogen [TaToreHHbIH Algae bloom L{BeTeHue BomopocIiei
MHKPOOPTaHU3M

Intestine Kumeynnk Conspicuous 3aMeTHBIH

To shed COpacbIBaTh Depletion Hcromenue

Feces dekanun Hypoxia ['umokcus

Eutrophication | Oyrpodukamus | Enhanced Y coBepIIeHCTBOBAHHBIN

EXECISE 1

OtBeThTe Ha cinemyronrue Bompockl: 1. What is the most relevant indicator of
water quality? 2. What diseases can cause contaminated water? 3. What
pathogens can be easily analyzed as indicators of contaminated water? 4. What
do the contaminated water come from most often? 5. What is the importance of
coastal waters? 6. What are the most conspicuous problems due to water
contamination?

EXECISE 2

Haiinure SKBUBAJIECHTHI CIEAYIOIIMX BBIPAXKEHUW: YTO KacaeTcs JIOJEH,
nepeiaonascs Mpu KOHTakTe MHQEKIUs, TPYAHO OOHAPYKUTh IPUCYTCTBUE,
Yamie BCEro MPOHMCXOJAUTh, NEPENOJIHEHUE CTOKOB, 3aTOIUIEHUE TPA3HOM BOJIOW B
pe3ysbTare IITOPMOB, cpeda OOWTaHUA  OOJBIIMX  MOMYJSIUNA, JIETKO
uccienyemMple, OOJIBIIMHCTBO HOPMATUBHBIX aKTOB, OCHOBBIBATHCA HA MOKa3aTese
KOHLIEHTPALU K.

EXECISE 3



CocTtaBbTe (ppa3bl, COOTBETCTBYIOILIUE COACPIKAHUIO TEKCTA!

1. As far as people are concerned, one of the most
relevant indicators of coastal water quality is

its health risk.

its chemical pollution.

its clarity.

2.Most regulations use | viruses

concentrations of easily fecal bacteria

analyzed

protozoans

as indicators of
contaminated water.

3. The areas of eutrophication are

expanding.

decreasing.

the same.

Text C Health effects from fertilizer

Synthetic fertilizer has allowed a vast increase in food production. The
Swedish Academy of Sciences awarded the Nobel Prize for Chemistry to Fritz
Haber in 1919. They argued that Haber had created “an exceedingly important
means of improving the standards of agriculture and the well-being of mankind.”

Today, it is estimated that 40 percent of all crop nitrogen comes from
synthetic fertilizer, and about one-third of human protein consumption depends on
synthetic fertilizer. Moreover, fertilizer allows us to produce more food on less
farmland. This is one of the reasons why the global population could double from
1960 to 2000 and get better fed, although farmland area only increased 12 percent.
The extraordinary increase in fertilizer availability made possible to avoid a
dramatic increase in human pressure on other natural habitats. If fertilizer use had




remained at 1960 level, we would need at least 50 % more farmland than the

present day use — the equivalent of covering almost a quarter of the global forests.
Fertilizer makes up the main part (about 75%) of the extra nitrogen release.
The two global nitrogen problems are nitrous oxide contributing to global

warming and ozone depletion. However, nitrous oxide’s contribution to global
warming is only about one-tenth that of CO,. The latest nitrogen review concluded

that “both fossil fuel burning and the direct impact of agricultural fertilization have
been considered and rejected as the major source “of nitrous oxide.

In the 1980s nitrates in the groundwater came very much into focus. The
Danish environment minister, Christian Christensen, stated flatly that nitrate
pollution had serious consequences because:

“a clear relationship has been established between stomach cancer and high
levels of nitrates in drinking water. And many infants are in direct danger because
they get much of their water from their food. This can result in slow asphyxiation
because excessive nitrate inhibits the blood’s absorption of oxygen. Internal organs
can also break down so that the children become ill or have difficulty
concentrating. For this reason | do not dare to drink nitrate-polluted water and |
will not allow my child to do so either.”

Most of the nitrates we consume come from vegetables, especially beets,
celery, lettuce and spinach, which can give us between 75 and 100 mg of nitrates a
day — vegetarians get more than 250 mg.

The Hypoxia Assessment identifies two main “options to reduce the nitrogen
load.” First, fertilizer usage on agricultural lands could be reduced, both by a
general reduction and through better fertilizer application and management,
alternative crops and wider spacing of drains. Second, the creation of riparian
zones and wetlands would diminish the nitrogen load. When water and nitrogen

compounds flow through these areas, several microbiological processes turn
significant amounts of the compounds back into No, effectively making it

unavailable for further plant use.

VOCABULARY:
Nitrous ABOTHCTHIT To dare Pematscs
Nitrogen Aszor Celery Cenbaepeit
Flatly Kareropuuecku | Lettuce Canar
Consequence | ITocaencteue | Spinach HImuHaT
Infant PeGenox To space OCTaBIsATH MPOMEXKYTKH
Asphyxiation | Yaymienune Riparian [TpuOpexHbIi




Excessive Upesmepunii | Wetland 3a00J104eHHAsT TEPPUTOPHS

To Inhibit 3anpenmarh Absorption | ITormomenue

EXECISE 1

[lepeBenute cnenyromue BbipaxkeHus: to come into focus, to have difficulty
concentrating, wide spacing the drains, to make it unavailable.

EXECISE 2

OteetbTe Ha Bompockl: 1. Who did the Swedish Academy of Science award to
the Nobel Prize for Chemistry in 1914? 2. What were the arguments of Swedish
Academy of Science? 3. What is the main source of nitrogen? 4. Is fertilizer
useful? 5.What are the two global nitrogen problems? 6. When did nitrates come
into focus? 7. What are the consequences of nitrate pollution for our health? 8.
Where do we consume nitrates from? 9. ldentify, please, the main options to
reduce the nitrogen load?

EXECISE 3

Haiimute SKBHUBaJIeHTHI: OOUIMPHBIA TPHUPOCT B TPOU3BOJICTBE MPOIYKTOB
MUTaHUS, YPE3BBIYAHHO BaXKHBIE CPEACTBA; MOTpeOJCHUE OelKa YEeIOBEKOM;
BBIpACTM B  JBAa  pasa;  Hadarb  JIydllle  [WTATbCA;  TEPPUTOPUS
CEJIbCKOXO3SIICTBEHHBIX 3€MElb; JIyYIllee HCIOJIb30BaHUE YAOOpEHUM; ydIlee
PYKOBOJICTBO TIPOILIECCOM  BHECEHUs YyIOOpEHWii; caenarb HEJOCTYITHBIM;
QIbTEPHATUBHBIC 3E€PHOBBIE KYIBTYpHl; TIPEBPATUTh OOpaTHO B; TMPsIMOE
BO3JECHUCTBUE;, CTATh LIEHTPOM BHUMAHUS; IOABEPraTbCs MPAMON OIACHOCTH;
TPYIHO COCPEAOTOUYUTHCH.

EXECISE 4

CocraBbTe (Ppasbl, COOTBETCTBYIOIIHNE COACPKAHUIO TEKCTA!

a vast increase in food
production.

1. Synthetic fertilizer has
allowed

a decrease

a small increase

2. The Swedish Academy of Sciences awarded the in 1914,




Nobel Prize for Chemistry to Fritz Haber in 1991.

in 1999,

3. Today, it is estimated that 40 | synthetic fertilizer.

percent of all crop nitrogen comes | fossil fuel burning.

from the direct impact of agriculture.

4. Most of the nitrates we consume come from vegetables.
fruit.
beverages.

5. Nitrates in the groundwater came very much into | in the 1980s.

focus. in the 1990s.
in the 2000s.
6. Fertilizer allows us to produce more food on less farmland.

more farmland.

the same farmland.

7. The Danish environment minister, Christian | serious consequences.

Christensen, stated flatly that nitrate pollution | insignificant consequences.

had unimportant consequences.

EXECISE 5

CoracHbl JIM BEI C KpPaTKHUM BBIBOJAOM I10 COACPIKAHNIO IMPCABIAYIICTO TCKCTA!
Of course, to a certain extent we can use our fertilizer better and in the developed
part of the world pay our way to avoid eutrophication, but we also need to ask
whether this is the best allocation of our scarce resources.

Text D Pollution in rivers

From a global point of view, rivers are important because they are major
suppliers of water for drinking, personal hygiene purposes, industry and
agriculture. In as far as water is used to drink, it is absolutely vital that it does not
contain too many coli bacteria, because this would indicate the presence of other,
more serious bacteria and viruses.

The fecal pollution starts to increase. Rivers in Australia, Japan, and the US
all have fairly high coliform levels. However, when countries get rich enough they




use groundwater to a much greater extent. It diminishes the urgency and political
inclination to push for ever lower fecal pollution levels. Nevertheless, the
conclusion remains true for the large majority of countries that depend on rivers for
drinking water. At the outset richer means more polluted rivers, but beyond a fairly
low level. Richer actually implies less fecal pollution in the rivers.

Biologically speaking, however, the level of oxygen is a much more
important measure of water quality than fecal coliform. Dissolved oxygen is
absolutely essential for the survival of all aquatic organisms - not only fish but also
invertebrates such as crabs, clams, zooplankton, etc. Moreover, oxygen affects a
vast number of other water indicators, not only biochemical but esthetic ones like
odor, clarity and taste. Consequently, oxygen is perhaps the most well-established
indicator of water quality.

We have only looked at typical pollution indicators, such as coliforms and
oxygen. But equally important, we may want to look at the aquatic levels of
chemical pollution. Here we see the same pattern as in the coastal areas. In the US,
a National Contaminant Biomonitoring Program has examined the presence of
long-lived toxic contaminants in the aquatic environment through analysis of fish.
Fish were selected because they tend to accumulate pesticides. The European
starling was chosen because of its varied diet and wide geographic distribution.

Summing up rivers probably experience better water quality as income
increases. This tendency towards improved oxygen levels has also been confirmed
when analyzing more than 200 European rivers. Moreover, general quality
measures for both the UK and the US show better river water quality. Persistent
pollutants in fresh waters have been decreasing dramatically. When measured
nationally through fish in the US or through herring gull eggs in the Great Lakes,
pollutant concentrations have declined 80-90 percent.

VOCABULARY:
Fecal coliform | ®ekanbHbIe xosu- | Fairly J10BOJIBHO, B
OaKTepuu HEKOTOPOWH CTEIIEHU
Coli bacteria | Konu-6axtepuu Hygiene I'uruena
Virus Bupyc Dissolved PacTBopeHHBII
Urgency be3oTnaraTteabHOCTh Aqguatic BoasiHor
Inclination CKJIOHHOCT®D, Contaminant 3arps3Hsonee
TCHICHITHSI BEIIIECTBO
To push for HacranBathb Clam MopCKOH MOJUTFOCK
Nevertheless | Tem He MeHee Odor 3anax
At the outset | Buauase Clarity [1po3payHOCTh
Beyond B nmpenenax, BHe Pattern Obpasen




Pesticide IMectummn Invertebrate Becno3BonoYHbBIE

Starling CkBoperr Herring gull CepeOpucras yaiika

EXECISE 1

[TepeBenutre cinemyrone Boipakenus: lower fecal pollution levels, we may
want to look.

EXECISE 2

OtBerbTe Ha Bompochl: 1. Why are rivers important? 2. Why is it vital to
determine the continence of coli bacteria in water? 3. Do the rich countries pollute
less their rivers? 4. What are two important measures of water quality? 5. What is
the second important measure of water quality? 6. Why does oxygen affect a vast
number of water indicators? 7. What are esthetic indicators of water quality? 8.
How can we determine the aquatic levels of chemical pollution? 9. How has a
National contaminant Biomonitoring Program examined the presence of long-lived
toxic in the aquatic environment? 10. What is the interconnection between the
water quality ant the increased incomes? 11. What is the main tendency of the last
decades?

EXECISE 3

Haiinure skBHBajeHTHI: B OOJIBIIOM MacmiTabe, HacTaMBaTh Ha, ¢ MHPOBOMU
TOYKM 3pEHMS, ISl LEeJed JIMYHOW TUIMEHbl, YPOBHU 3arpsi3HEHUS] BOJbI
XAMUKAaTaMH, OCHOBHOM IIOCTaBIIMK, HaAMHOTO 0Oojiee BaKHBIM, CaMBbId
MPU3HAHHBIN, YCTOWYMBBIA, TOKCHUYHBIC 3arpsi3HUTENH, pa3HooOpa3Has uera,
IIOJBOJISI UTOTH, NTOCTOSIHHBIE 3arpA3HUTENN, UMETh CKIOHHOCTHh K HAKOIUICHUIO,
TOBOPS C OMOJOTUYECKON TOUKH 3PEHHUSI, O0JIBIIIOE KOJIMYECTBO.

EXECISE 4

CocraBbTe (Ppa3bl, COOTBETCTBYIOIIHNE COACPKAHUIO TEKCTA!

coli bacteria.
1. It is absolutely vital that water does not contain too | viruses.
many oil.

2. Dissolved oxygen is absolutely | for the survival of all aquatic
essential organisms.




for our well-being.

for coli bacteria.

3. Esthetic indicators of water quality are

odor, clarity and taste.

dissolved oxygen.

coli bacteria.

pesticides.

4. Fish were selected because they tend to accumulate | nitrates.

oxigen.




