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NMPEAUCIOBUE

Hacrosimee ydeOHO-METOAMYECKOE MOCOOME MpeIHAa3HAYEHO s
ctyaeHToB |l xypca cnenmansHocTH «OXpaHa OKpYXKawlIed cpelbl U
pPallMOHAIIBHOE HCIOJIb30BAaHUE NPHUPOJIHBIX PECYPCOB», a TAKKE Ma-
TUCTPAHTOB M acnupaHToB. OHO MOXKET HMCHOJB30BaThCSI U sl 00y-
yeHus ctyaeHToB |1 u IV xypcoB mo npodeccun «pedepeHT-nepeBoaInK
HAYYHO-TEXHUUYECKON JIUTepaTyphl» Ha (akynbTeTe OOIIECTBEHHBIX MPO-
dbeccuti.

VY4eOHO-METOIUYECKOE TMOCOOHUE COCTABIEHO B COOTBETCTBUHM C
TpeOOBaHUSIMU IPOrPaMMBbl 110 MHOCTPAHHBIM SI3bIKAM JUJISI HESI3BIKOBBIX
By30B. Ero menpio sBISETCS COBEpPIICHCTBOBAHME HABBIKOB YTECHMUS,
NOHMMAaHHUS U TEpPEBOJIa OPUTMHAIBHBIX TEKCTOB IO CHEIHAIBHOCTH, a
TAaK)K€ pa3BUTHE HABBIKOB YCTHOM peud B IMpeaenax NpeyioKEHHON
TEMaTHKH.

TekcToBOI MaTepuasl mOcOoOUsI OCBEIIAET MPOOJIEMbl pajhalvK, MPo-
MBIIUICHHOTO 3arpsi3HEHUs, 3arpsSA3HEHHs] OKPY)KAIoIIed Cpeabl U UX To-
CIIEICTBUM /JI1 4YeJoBeKa M IulaHeThl. [locoOue COCTOMT W3 OCHOBHBIX
TEKCTOB, COMPOBOXKIAIONINXCA aKTUBHBIM CIIOBapEM M CHCTEMOU JIEKCUKO-
rpaMMaTHYECKUX YIPAKHEHUH, U JOMOIHUTENBHBIX TEKCTOB, COAECPIKAIINX
HOBYI0O HMH(OPMAIIMIO U CBS3aHHBIX C TEMATHKOW OCHOBHBIX TEKCTOB.
JlomomHUTEbHBIE TEKCTHI MOTYT OBITh MCITOJIb30BAaHbI MIPH BEJICHUU Oecen
U JIJISl COCTaBJIEHMsI pa3inyuHbIX coobmieHuil. [Ipu orbope TEKCTOB yunTHI-
BaJIMCh TaKU€ MPUHLMUIIBI, KaK HH()OPMATUBHOCTh, IPEIMETHAS CBSI3HOCTb,
JIOCTYITHOCTh, COOJIIO/ICHHE KOTOPBIX CIIOCOOCTBYET pacuIiupeHuto npodec-
CHOHAJIBbHOIO KPYro30pa U YCBOCHHUIO OINpeesieHHOro o0bema npodeccuo-
HaJIbHBIX TEPMHHOB.

MartepuanaoM s JAHHOTO TOCOOMSI TOCHTYKMJIM TEKCThI, IO0-
OpaHHBIC W3 ayTEHTHYHBIX OPUTAHCKUX M aMEPUKAHCKHUX HAYYHBIX JKYp-
HaJIOB, coJiepKaline npodhecCuoHaNbHO 3HAUYMMYIO U [M03HABATENIbHYIO HH-
dbopmaruro.

Hcnonbs3oBanne mocobusi B yueOHOM MPOIECCE MO3BOJUT YCKOPUTH
dopMupOBaHKE y CTY/EHTOB HABHIKOB W YMEHUU, HEOOXOAUMBIX JIJISI UTE-
HUsl U peeprupoBaHusl HAYYHBIX TEKCTOB, a TakKe OyJeT cocoOCTBOBAThH
MOBBIIICHUIO KAY€CTBA MEPEBOIA JINTEPATYPHI 1O CHEIHATEHOCTH.

JlaHHOE M3JaHNEe MOXKET ObITh UCIIOJB30BAHO KaK ISl Ay JUTOPHBIX 3a-
HATUH TOJl PYKOBOJCTBOM IpENoJaBaTeis, TaKk U JJIsi CaMOCTOSTEIbHON
paboTHI CTYJICHTOB.



UNIT |

RADIATION, ITS ORIGIN AND CHARACTERISTICS

Exercise 1. Read and memorize the following words:

Origin — mpoHMCXOXKICHHE, MCTOYHHK, I0NISe — HMOHM3UpOBaTh; Vital —
YKM3HEHHBIH, )KU3HESHHO HEeoOXOIUMBIH; sunburn — 3arap; deal with — numers
Jeno ¢, paccMmatpuBath, refer t0 — ccbutatees Ha, TOBOPUTH O; average —
CpeIHMiA, OOBIYHBINA; €XPOSUre — SKCITO3MIIUS, BpeMs BO3AeHCTBUs, (paaua-
IMOHHOE) 00aydeHue; thorium — Topwmii; OCCUr — IPOMCXOIUTh, CIAYYaThCH,
BCTpedatbes (B mpupojie); emit — mcmyckath, BBIICISTH, W3Tydarh; nucleus
(pl. — ei) — saxpo aroma; proton — mpotoH; electron — anexrpown; neutron —
HEHWTpOH; human — JenoBedyeckuii, CBONCTBECHHBIN YEJI0BEKY; SENSe — 4yBCTBO,
OILIyILCHHE, EXISt — cyliecTBOBaTh, ISSUE — BBIITYCKaTh, ITyCKAaTh B OOPAICHUE;
monitor — gaTuuk, 103UMeETp; running — mpo6erossIi; total — cymma, uror; en-
sure — obecrieunBaTh, rapaHTHPOBaTh; permissible — momycrumerii; thoron —
TOpoH; exceed — mpeBbIIIaTh; Sievert — 3uBepT; replace — 3aMeHsATh, 3aMelaTh,
particle — gactuia; charge — 3apspkars, 3aps; due to — Giaromapsi, u3-3a; pene-
trate — mpoHKWKaTh BHYTpPH, MPOXOIWTH; require — tpedosars; shield — 3amm-
I11aTh, IPUKPHIBATh, 3aCIIOHATH; redUCe — CHMXKATh, YMEHBIIIATh, COKpAIIaTh; iN-
tensity — MOIIIHOCTh, HHTCHCUBHOCTbD, CHJIA.

Exercise 2. Read the following verbs, mind the pronunciation of the
suffix “-ed”:

Referred, formed, lived, composed, decided, included, produced, emit-
ted, described, existed, measured, absorbed, issued, exceeded, stopped, ex-
posed, detected.

Exercise 3. Translate the following words, remember the suffixes
forming nouns:

Measurement, radiation, existence, composition, emission concentration,
detection, exposure, reduction, absorption, reference, inclusion, decision, de-
scription, requirement, penetration, replacement, production, difference.

Exercise 4. Form the comparative and the superlative degrees of the
following adjectives:

Good, simple, low, thin, heavy, great, stable, radioactive, easy, large,
important.



Exercise 5. Compare the meanings of the verb “to have” in the fol-
lowing sentences. Translate them into Russian:

1. Alpha particles have low penetrating power. 2. Man has always
lived in a naturally radioactive world. 3. The experiment had to be repeated
twice. 4. Our organization has published recommendations for protection
against radiation. 5. Having carried out their experiment, they could have a
rest. 6. Due to the work of the International Commission on Radiologi-
cal Protection (ICRP) we have a system of dose limitation. 7. Radioac-
tive discharges into the environment have to be strictly controlled.

Exercise 6. Read and translate the text.

Radiation, its Origin and Characteristics

What is radiation? Man has always lived in a naturally radioactive
world. Radiation has been present in the environment since the earth was
formed. Some radiation in the environment today is man-made, but for the
average member of the public, the greatest exposure comes from natural
sources. In nature, there are 100 or so different chemical elements. Exam-
ples include light elements — hydrogen, carbon, oxygen — and heavy ele-
ments — uranium and thorium. All matter is composed of one or more of
these elements. Of the elements which occur in nature only a few emit ra-
diation. The structure of the atom decides the type of radiation which is
produced from these radioactive elements.

The number of protons or electrons gives chemical characteristics to an
element and the atomic number; for instance, atoms of oxygen have 8 pro-
tons and electrons and so the atomic number of oxygen is 8. The atoms, of
many elements are stable because they have the right balance of protons
and neutrons in the nucleus. Where, however, there is an imbalance of pro-
tons and neutrons the atoms are unstable and may change spontaneously in-
to atoms of other elements. When this happens energy is emitted in the
form of radiation and the element is described as radioactive. Several radi-
oactive elements exist in nature: uranium, strontium, caesium are the best
known. So, radiation is the term used to describe the emission and trans-
mission of energy through space in the form of ways. The phenomenon of
radioactivity is the spontaneous breakdown of an atom by emission of par-
ticles and / or radiation.

Two energies of radiation are commonly differentiated by the way they
interact with normal chemical matter: ionizing radiation (having sufficient
energy to ionize the atom) and non-ionizing one (e.g. radio waves, heat or
visible light). Both ionizing and non-ionizing radiation can be harmful to
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living organisms and can result in changes to the natural environment. In
general, however, ionizing radiation is far more harmful to living organ-
isms per unit of energy deposited since the ions that are produced by it,
even at low radiation powers, have the potential to cause DNA damage. By
contrast, most non-ionizing radiation is harmful to organisms only in pro-
portion to the thermal energy deposited, and is conventionally considered
harmless at low powers which do not produce significant temperature rise.

How is radiation detected and measured? Radiation can’t be detected
by the human senses. However, it can easily be detected and measured by
simple instruments. The radiation dose absorbed by the body or parts of the
body can also be measured. Personal monitors such as Geiger counters are
issued to all people who are likely to be exposed to extra radiation during
their work. Running totals of exposure are kept to ensure that permissible
levels are not exceeded.

Radiation dose is expressed in sieverts (Sv), or micro-sieverts (mi-
cro Sv), which are one millionth of a sievert. These are gradually replacing
the older units of the rem or millirem (mrem); (1 sievert — 100 rem).

Are there different types of radiation? Yes. The types of radiation most
commonly emitted by radioactive elements are alpha particles, beta parti-
cles and gamma rays. Alpha particles are helium nuclei, electrically
charged, and are composed of two protons and two neutrons. Due to their
large mass and charge they have low penetrating power and can be stopped
by a sheet of paper. A beta particle is an electron and has greater penetrat-
ing power than the alpha particle but it can still be stopped by a thin sheet
of solid material. Gamma rays are similar to X-rays and are a form of high
energy electromagnetic radiation. Their penetrating power requires much
heavier shielding, such as a thick sheet of steel, to reduce their intensity.

Exercise 7. Answer the following questions:

1. How many types of radiation are there? 2. What are they? 3. Which
type is vital to life? 4. What is ionising radiation? 5. What sources of ra-
diation do you know? 6. Which of them are more dangerous today? 7. How
many chemical elements are there in nature? 8. Are all of them radioactive?
9. Name some radioactive elements. 10. What does the type of radiation
depend upon? 11. What gives chemical characteristics to an element?
12. Why are atoms stable? 13. What happens if there is an imbalance
of protons and neutrons in the nucleus? 14. Can radiation be detected by
the human senses? 15. How is it detected? 16. How is the radiation dose
expressed? 17. What are alpha particles? 18. Why do they have low pene-
trating power? 19. What can stop them? 20. What particles have greater



penetrating power: alpha or beta? 21. What are gamma rays? 22. Give the
definitions of radioactivity and radiation.

Exercise 8. Find the pairs of antonyms:

Harmful, simple, never, man-made, absent, easy, useful, include, dif-
ferent, less, many, new, high, same, thick, increase, exclude, decompose,
more, stable, heavy, natural, difficult, old, few, reduce, thin, low, compose,
present, always, complex, unstable, light.

Exercise 9. Find the pairs of synonyms:

Common, due to, type, for example, different, several, reduce, deal
with, usual, a few, man-made, emit, concern, too, for instance, make up,
because of, decrease, change, radiate, some, various, compose, kind, artifi-
cial, also, alter.

Exercise 10. Find the sentences where the word “change” is a noun:

1. It is an example of a physical change. 2. The properties of this sub-
stance will change. 3. The change from one state into another was accom-
panied by the emission of gamma rays. 4. Nuclear changes may be ex-
pressed by equations. 5. During this reaction the radiation level changes
gradually.

Exercise 11. Translate the following sentences, paying attention to
the Subjective Infinitive Constructions:

1. Helium is found to have a wide variety of technological uses. 2. The
discharge of radioactive gases from that nuclear site proved to be rather
low. 3. Uranium is known to be a natural radioactive material. 4. There
must be a law concerned with radiological protection as the nuclear power
industry is sure to continue its development. 5. In this case temperature is
unlikely to affect the radiation level. 6. Nuclear stations are considered to
be a major source of electric power. 7. After Chernobyl catastrophe radia-
tion proved to be a killer, which can be neither felt nor seen.

Exercise 12. Choose the correct word from the list below:

1. The smallest particle of any substance. 2. The nucleus of a helium
atom emitted from a radioactive substance. 3. The central part of an atom
containing protons and neutrons. 4. An electron emitted by an atom in the
process of radioactive decay. 5. Natural disintegration of elements such as
radium, actinium and uranium, in which alpha and beta particles as well as
gamma rays are emitted. 6. A unit in which radiation dose is expressed.

(Nucleus, radioactivity, atom, sievert, beta particle, alpha particle.)



Exercise 13. Read the additional text and do the tasks and discuss it:

The Radiation from Food We Get

Many of the foods we eat contain radioactive atoms, contributing
about 29 mrems per year. These radioactive atoms and their nonradio-
active counterparts occur naturally. They come from the soils in which
the foods are grown. Potassium is a mineral important for health. Potas-
sium-40 (K-40) is a naturally occurring radioisotope of potassium, and,
thus, is incorporated into our foods. This table is a listing of the potas-
sium content of some foods, along with the radioactivity of potassium-40
in those foods, measured in disintegrations per second (dps).

Potassium Content and K-40 Activity of selected Foods

Food Quantity Potassium, mg K-40, dps
Hamburger 4 0z 960 29
Chicken, fried Y chicken 240 7
Hot dog 2 regular 200 6
Corn 1 ear 200 6
Banana 1 small 370 9
Apple 1 medium 160 7
Milk whole 1 cup 370 11
White bread 1 slice 30 0,9
Egg 1 large 65 2
Porridge 1 plate 130 4
Butter 1 tablespoon 100 3
Corn flakes 10z 14 0,4
Cola beverage 120z 13 0,4

Note: 0z = ounce = 28,35 gr., mg = milligram, dps = disintegration per
second.

Tasks: a) list the food you have eaten this week that contain potassium;
b) calculate the total number of dps of K-40 from the food you
have eaten;
c) calculate the number of dps due to K-40 in your body;

Note: there are about 60 dps in your body due to K-40 per kilogram of
body mass 960 dps/kg body mass;

d) compare the data obtained in tasks d and c. How can you ac-
count for any difference? Could you reduce your annual internal exposure
to radiation? Do we need any change in our diet?
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Exercise 14. Translate the following sentences into English:

1. Papuanus — (M3nydeHre) MOTOK YacTHIl — (POHOTOHOB (CBETa), DJIEK-
TPOHOB, HEUTPOHOB, alb(Pa-yacTUIl U JIPYTHX, B3aUMOICUCTBUE KOTOPBIX C
BEIIECTBOM MPUBOJIUT K MOHU3ALIMU U BO30YKICHUIO €r0 aTOMOB U MOJIEKYI.

2. PainoakTUBHOCTh — pacnaj sf/iep aTOMOB HEKOTOPBIX 3JIEMEHTOB C
OJTHOBPEMEHHBIM H3JIy4eHHuEeM aib(a, OeTa, raMmMa JacTHII.

3. CymectByeT aBa BUA paaualid: €CTECTBEHHAs W HWCKYCCTBEHHAS.
EcrectBennyro paananmo oTkpeul I'. bekkepens, a uckycctBeHHY0 — Kropu.

4. B npupoe CyIIeCTBYIOT JIETKAE W TSDKEJIbIE SJIEMEHTHI, U TOJIKO He-
KOTOPBIE U3 HUX U3Ty4al0T PaIaIIiIo, HAPAMED: PAIHid, CTPOHIIAH, TIC3HIA.

5. Panuii — paauvoOakTUBHBIA XUMHUYECKUU SJIEMEHT, aTOMHBIM HO-
Mep 88, cepedpucTo-0enbIii MeTall, XUMUISCKH aKTHBEH.

6. Paaumii pactBopsieTcs B BOJie, OKUCISIETCS B BO3/IyX€e, BCTpeUaeTcs B
ypaHOBBIX pyAax. Ero ucnons3yioT B BujEe XJI0pHuaa U OpoMua Kak UCTOU-
HUK PaJMOAKTUBHOTO U3ITyUYCHHUSI MIPU JICYCHUU OIyXOJICH.

7. Pamuanuio Henb3s 0OHAPYKUTh U U3MEPUTH YETOBEUECKUMHU OIIIyIIIe-
HUSIMH, TIOCKOJIbKY OHa HEe UMEET HM IIBETa, HU 3araxa. Ee uaMepstoT crenu-
aJIbHO Pa3pabOTaHHBIMU MPUOOPAMH, CUETUHK [ eiirepa — OIMH U3 HUX.

Exercise 15. Complete the following sentences:

Radioactivity is ... .

Radiation is ... .

There are two types of ... .

Some radiation in the environment today is ... .

Radiation can’t be detected by human ... .

Radiation dose is expressed ... .

. Penetrating power of alpha, beta particles and gamma rays can be
stopped by ... .

NoakowdPE



UNIT 1l

NATURAL AND MAN-MADE RADIATION

Exercise 1. Read and memorize the following words:

Distribute — pacnpenensith, pacpocTpaHsaTh; surroundings — oKpecTHOCTH,
OKpyKeHwe, cpena; terrestrial — 3emnoit; internal — BayTpennwmii; external —
BHEITHWH, HapyKHBIH; radon — pamon; dwelling — sxumare, mom; restrict —
OrpaHWYMBaTh; Outer space — xocmoc; background — ¢omn; double — nBoii-
HOW, yCHJICHHBIN; adverse — HeOmaronpusTHBIA, Bpeanblid; health — 3mo-
poBbe; probably — BepositHO; Cchest — rpyanas kierka; nuclear weapons —
sepHoe opyxue; luminous — ceersimuiics; travel — myremecTBue, aBrKe-
mue; altitude — BeicoTa; estimate — onenuBarh, MOACYUTHIBATE, annual —
C)KEroIHbIM, ToA0BOH; considerable — 3HauuTENBHBIN, BaXKHBIM; OCCUPA-
tional — mpodeccuonanpubiii; further — mo0aBoYHBIN, HaNbHEHIIHI, MI-
ner — maxTep, rOpHsK.

Exercise 2. Read the following words, mind the pronunciation of the
ending “-s (-es)”:

a) sources, substances, purposes, mines, watches, altitudes, doses,
changes, times, particles;

b) penetrates, gives, releases, receives, includes, uses, compares, con-
tinues, operates, raises, damages.

Exercise 3. Form adjectives with the opposite meaning according to
the model in (im, ir, il), un + a — a, e.g. “pure — impure” and translate the
words obtained:

In — active, accurate, attentive, comparable, correct, dependent, direct,
effective, human, soluble, significant, visible, organic, sufficient;

Im — possible, material, mobile, modest, moral, perfect, possible;

Ir — rational, regular, resistant;

Un — safe, equal, known, favourable, pleasant, true.

Exercise 4. Translate the following sentences, paying attention to the
meaning of the verb “to be”:

1. The Conference on Radiological Protection is to take place in our
institute. 2. X-rays were discovered in 1895, radioactivity was discovered
in 1896, the new radioactive elements polonium and radium were isolated
in the same year. 3. Helium is in various naturally occurring minerals. 4. At
present this Commission is working put standards of radiation protection.
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6. The Central Electricity Generating Board (CEGB) operates its power sta-
tions to ensure that radiation doses to the staff are minimum and that the
limits are not exceeded. 7. Use of new atomic power sources of tremendous
energies is of great significance for the national economy.

Exercise 5. Read and translate the text:

Natural and Man Made Radiation

What are the natural sources of radiation? Naturally occurring radioac-
tive materials are distributed across the whole of the earth in soils, rocks,
water and plants. The radiation emitted from the surroundings is called ter-
restrial radiation. Naturally radioactive materials are present in our own
bodies and the radiation emitted from these materials is known as internal
radiation.

Uranium is a radioactive material dispersed throughout soil and rock.
As it decays the radioactive gases radon and thoron are produced which
normally disperse into the atmosphere. The concentrations are low but de-
tectable. When radon and thoron enter a dwelling from the walls or floor,
higher concentrations may build up if ventilation is restricted.

Radiation, from outer space and from the sun, known as cosmic radia-
tion, is largely absorbed by the atmosphere but some penetrates to ground
level where it adds to the natural background radiation.

The total radiation dose per person in the UK in a year from all natural
sources, such as cosmic, terrestrial and from within the body, is an average
1870 micro Sv (187 mrem). In some areas of the UK the natural back-
ground dose due to terrestrial radiation may be double the average and in
some parts of the world it is many times higher. Scientists estimate that the
average person in the USA receives a dose of about 360 mrem of radiation
per year. 80% of 5that exposure comes from natural sources: radon gas, the
human body, outer space, rocks and soil. The remaining 20% comes from
man-made radiation sources, primarily medical X-rays.

What about man-made radiation? The X-ray equipment used in hospi-
tals is probably the best known source. A chest X-ray gives an effective
dose of about 20 micro Sv (2 mrem). Radioactive substances are widely
used for medical purposes.

Artificial radioactive materials have spread throughout the world as a
result of nuclear weapons tests in the atmosphere, 20 to 30 years ago.

Other small sources of man-made radiation are: luminous watches; the
burning of coal which releases naturally occurring radioactive materials
into the environment; and air travel, since at high altitudes there is less
shielding from cosmic radiation.
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Due to the use of man-made sources of radiation in industry, universi-
ties and hospitals, a considerable number of people are exposed to addi-
tional small amounts of radiation as a result of their work. This occupation-
al exposure adds an average of 8 micro Sv per person (0.8 mrem), a further
0.4 per cent of the total, and also includes a significant contribution from
exposure of miners to radon and thoron and their decay products.

Exercise 6. Answer the following questions:

1. What are the natural sources of radiation? 2. Where can natural ra-
dioactive materials be found? 3. What does the term “terrestrial radiation”
mean? 4. When are radon and thoron formed? 5. Are they gases or solids?
6. Why are their concentrations rather high in some dwellings? 7. Why
does cosmic radiation reach the ground level? 8. What is the average radia-
tion dose per person in the UK? 9. Why is it higher in some areas of the
country? 10. What is artificial radiation caused by? 11. What may cause
additional radiation?

Exercise 7. Find the pairs of antonyms and remember them:

Acrtificial, harmful, often, long-lived, dependent, slow, natural, inde-
pendent, outside, discovered, inside, short-lived, undiscovered, rapid,
harmless, light, seldom, heavy.

Exercise 8. Translate the following parts of the sentences:

A. 1. Speaking to the scientists we ... . 2. When working at the power sta-
tion the workers ... . 3. The researcher carrying out this experiment ... .
4. Reading the document he ... . 5. Visiting the atomic station ... .

B 1. When heated sufficiently, ... . 2. If cooled to 20° C, ... . 3. The
question involved, ... . 4. When removed, ... . 5. Produced at the plant ... .
6. When produced at the plant, ... . 7. If asked about this work, ... .

Exercise 9. Translate the following sentences. Pay attention to the
function of the Participles:

1. The phenomenon discovered by him helped us greatly in our re-
search work. 2. Isotopes are atoms having the same atomic number but dif-
fering in atomic weight (mass number). 3. In the decades following this
discovery many scientists in different countries have systematically inves-
tigated the nature and the application of radioactivity and of the radiation
emitted by radioactive nuclide. 4. The phenomenon is based on the princi-
ple that substances occurring in nature, such as uranium and radium, are
transformed (into other chemical elements, emitting different kinds of radi-
ation which blacken a photographic plate. 5. One can use several modern
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devices while detecting and measuring radioactivity. 6. The field of appli-
cation of stable isotopes being very wide, the scientists are interested in
them. 7. The plastic parts of this device are very difficult to repair if bro-
ken. 8. The isolation of radium followed by many important investigations
resulted in new discoveries. 9. To obtain compounds rich in stable isotopes
a number of physical-chemical methods are used, electrolysis being one of
the most important.

Exercise 10. Read the following text. Entitle it.

How does radiation affect people? Alpha particles from ordinary alpha
decay do not penetrate skin and cause no damage to tissues below. Some
very high energy alpha particles compose about 10% of cosmic rays, and
they are capable of penetrating the body and even thin metal plates. Howev-
er, they are of danger only to astronauts, since they are deflected by the Earth
magnetic field and then stopped by its atmosphere. Alpha radiation is dan-
gerous when alpha-emitting radioisotopes are ingested (breathed or swal-
lowed). This brings the radioisotopes close enough to tissue for the alpha ra-
diation to damage cells. Per unit of energy alpha particles are at least
20 times more effective at cell-damage as gamma rays and X-rays. Examples
of highly poisonous alpha emitters are radium, radon and polonium. So, ra-
diation can destroy, damage or disturb the function of the living cells in body
tissue. The effect depends on the type of radiation, its intensity, the period of
exposure and the organs of the body which are irradiated. It has many practi-
cal uses in medicine, research, construction, and other areas, but presents a
health hazard if used improperly. Exposure to radiation causes damage to
living tissue, resulting in skin burns, radiation sickness and death at high
doses and cancer, tumors and genetic damage at low doses.

However, there is no evidence that any injury has been caused by radi-
ation to any member of the public or worker employed in the nuclei power
stations operated by the Central Electricity Generating Board (CEGB) in
some 25 years of commercial reactor operation. The average radiation dose
received by any member of the public due to nuclear power is only about a
tenth of one per cent of that from natural radiation. Nevertheless, it is im-
portant to continue to monitor and control the exposure of populations dur-
ing the continuing development of the nuclear power industry.

Exercise 11. Read the additional text on radiation answer the ques-
tions and discuss it with your group mates:

1. What element is called radon?
2. Where is it produced?
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3. How can it get in houses?

4. When does the real threat of radon gas occur?
5. How can it damage our health?

6. How can we protect our homes from radon?

Radon in Houses

The gaseous element radon (Rn) — the heaviest of the noble gases — has
always appeared as a component of the Earth’s atmosphere. It’s a decay
product of uranium.

Radon is produced as uranium-238 decays in the soil and in building ma-
terials. Some radon produced in the soil dissolves in groundwater. Many
houses have foundation and basement floor cracks that permit radon from
rooks, soil, and water to seep in. In a tightly sealed house, the radon gas does
not have much chance to escape, and radon is now a problem in some areas
because of changes in the way we build and use houses. In older houses, out-
door air enters through doors, windows, and the gaps around them, thus dilut-
ing radon or removing it from the house. But air conditioning in new build-
ings decreases the need to open windows. To conserve the energy, many new
houses are built more airtight than older houses were. The net result is that in-
door air has little chance to mix freely with outdoor air and radon levels may
reach high levels. Remedies for high radon levels in homes include increased
ventilation, sealing cracks in floors, and removing radon from groundwater.
Relatively inexpensive radon test kits are available for home use.

The real threat of radon gas occurs after it is inhaled. Radon decays to
produce, in succession, radioactive isotopes of polonium (Po), bismuth
(Bi), and lead (Pb). Thus, if radon gas is inhaled, it enters the body and,
through radioactive decay, is transformed to these toxic heavy-metal ions
that cannot be exhaled as gas. These radioactive heavy-metal ions also emit
potentially damaging alpha particles within the body. In houses with ab-
normally high radon gas level, inhaled dust can also carry traces of the
same heavy-metal isotopes deposited by decaying radon. Estimates indicate
that about 6% of houses in the United States have radon levels higher than
the exposure level recommended by the EPA. It is estimated that around
10% of deaths from lung cancer annually in the United States are due to the
effects of radon gas. These figures, although sobering, should be kept in
perspective, however. For example, more than 10 times as many people die
each year from lung cancer attributed to cigarette smoking.

Exercise 12. Translate the following sentences into English:

1. CymecTByeT HECKOJbKO BHJIOB €CTECTBEHHOW paJualliu: 3eMHas,
BHYTPEHHSIS U KOCMHUUYECKas. Bua paauanuy 3aBUCUT OT MECTOHAXOXKIACHUS
PaaoOaKTUBHOIO MaTepHaa, U3Iy4arollero pagualuio.
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2. Kocmuueckasi paguaiusi — MOTOK MOHU3UPYIONIMX YaCTHUII, T0XO-
JAIIAX A0 3€MJIM U3 KOCMAYECKOTO ITPOCTPAHCTBA.

3. Pagmanus, usnydaemas U3 OKpy»Karoiiei cpennl (mouBa, mopoja,
BOJIa, PACTEHUs1) HA3bIBACTCS 36MHOU paauaIiuei.

4. BHyTpeHHssl paguanusi — U3Iy4YeHUs, UCIyCKaeMble paJuOaKTHB-
HBIMU BEIIIECTBAMH, MPUCYTCTBYIOIIMMU B HAIIIEM OpraHU3ME.

5. Cueruuk l'elirepa — NETEKTOP MOHU3UPYIONIUX YACTHUII, TPUMEHSI-
€TCs B paJuoJIorndeckor 3ammre, co3nad B 1908 r. X. I'eirepom, yco-
BepuieHCTBOBaH B 1925 r. B. Miomiepom.

6. Pamon — paagMoakTHBHBIA XWMHUYECKHH 3JIEMEHT, aTOMHBIA HO-
Mep 86, raz 06e3 1BeTa U 3amaxa, OY€Hb OMACEH MPU CKOIUICHUH B ILIOXO
BEHTWJIMPYEMOM IMOMEILICHUU.

Exercise 13. Compete the following sentences:

. There are such natural sources of radiation as ... .

. Terrestrial radiation is the radiation ... .

. Internal radiation is the radiation ... .

. Uranium is ... .

. Cosmic radiation is ... .

. The total radiation dose per person in different countries is ... .
. Man-made radiation is ... .

. The occupational exposure is ... .

ONNDN bW P

Exercise 14. Discuss the origin of radiation, its sources, types and effect.



UNIT IlI

THE CHERNOBYL AND THE FUKUSHIMA
NUCLEAR DISASTERS

Exercise 1. Read and memorize the following words:

Pose — craButh (Bompoc, mpodiieMy); Crossroad — mepekpecTok; ap-
proach — moaxo; soundness — oTKpeITOCTh, TaacHocTh, hit (hit, hit) — yma-
paTh; entire — mensiid; Inflict — manocuts ymep0; compatible — cosmec-
TUMBIH; SECUre — rapaHTHpOBaTh, oOecledyMBaTh; hecessitate — menaTh
HeoOxomuMmbIM; resettle — mepecensts; favour — ortHOcHThCs Ojaro-
ckiIoHHO; deteriorate — yxymmratees; underlie — nexats B ocHoBe; fail —
poBaauTh; doubt — coMHEeBaThCs, HE JOBEPATH; WOISEN — yxyamiarh; Un-
dertake — npennpuaumare; disease — 6osnesns,; attributable — xapaxTepubrit
npusnak; first and foremost — mnpexnae Bcero; negligible — nesna-
yutenbHbId; malfunction — mioxo dynkiuonuposats; thyroid gland —
IIMTOBUIHAS JKeye3a; Immune — UMMYHHBIH; endocrine — SHAOKPUHHBIH;
cardiovascular — cepaeuHo-coCyIuCTBIN; Cancer — pax; treat — jgeunts; re-
tard — 3amep:kuBaTh, OTCTABATh.

Exercise 2. Read and translate the following word combinations:

A number of the most complicated problems; a kind of testing one’s
moral principles; in spite of undertaken measures; to necessitate resettle-
ment; to secure safe living conditions, public opinion survey; among the
reasons; along with something; to secure employment.

Exercise 3. Remember the suffixes forming verbs:

Worse — worsen strength — strengthen
Intense — intensify class — classify
Real — realize vapor — vaporize

Exercise 4. Translate the following words of the same root:

1. To radiate, radiation, radioactive, radioactivity. 2. To pollute,
pollution, pollutant, polluted. 3. To produce, production, product,
productivity, produced. 4. To depend, dependence, independent, de-
pendently, dependent. 5. To use, use, useful, useless, usefulness, used.
6. To increase, increase, increasingly, increased. 7. To measure, meas-
urement, measurable. 8. To add, addition, additional, added. 9. To pre-
sent, to be present, presence, present.
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Exercise 5. Remember the following nouns in singular and plural forms:

singular plural
datum data
phenomenon phenomena
spectrum spectra
nucleus nuclei
radius radii
analysis analyses
crisis crises

Exercise 6. Remember the meanings of the adverbs formed from the
adjectives:

near — OJIU3KUI, OKOJIO nearly — mourun

main, chief — ocHoBHOM mainly, chiefly — riaBubiM 0Opazom
large — oOmmpHBIit largely — riaBHBIM 0Opa3oM

high — BbIcOKwMiA highly — Becbma, oueHb

hard — TBepblIii, yropHbIii hardly — easa

ready — roroBbIi readily — nerko, 0XoTHO

necessary — HeoOX0IUMBIi necessarily — o6s3atenbsHO

Exercise 7. Translate the following sentences into Russian:

1. Nearly all our students take part in research work. 2. The main prob-
lem of our time is the environmental protection, chiefly the problem of
clean city air. 3. There is hardly anybody who doesn’t know about the
threat of nuclear war. 4. Oxygen combines with hydrogen readily. 5. The
changes can’t be explained by oxidation as such chemical action would
hardly be reversible. 6. You should necessarily gain as much as possible in
terms of effectiveness. 7. Nearly all the data needed have been received by
using the X-ray method.

Exercise 8. Read and translate the following text:

On April 26, 1986 the biggest man-made catastrophe in the history of
mankind occurred at the nuclear power plant near the small Ukrainian town
of Chernobyl. The Chernobyl disaster posed a number of most complicated
economic, ecological, medical, social, demographic and other problems for
the state, politicians, scientists and specialists. Chernobyl has become the
crossroad of different views, approaches and expertise, a kind of testing the
state’s moral principles and policy for soundness.

The disaster at the Chernobyl nuclear power plant (NPP) caused radioac-
tive contamination of one fifth of the Belarusian territory with a population of
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more than two million people. For 10 days the lethal fire emitted particles
90 times more deadly than those released from the 1945 Hiroshima bomb.
The radioactive contamination hit entire ecological systems, farmlands, cit-
ies and towns.

Hundreds of thousands acres of arable land were excluded from culti-
vation. In spite of undertaken measures there were certain problems in ob-
taining products compatible with the existing standards for radionuclide
content in foodstuffs.

The complexity of securing safe living conditions — and in some places
its impossibility — necessitated resettlement of people. An independent out-
flow of part of people (that also took place) caused a number of negative
demographic changes.

Public opinion survey showed that the overwhelming majority of the
population living in the contaminated zone over 15 curie/km? radiation with
long-lived isotopes of caesium-137, strontium, plutonium, favoured reset-
tlement. Among the reasons underlying this decision were deteriorating
health and doubts about the ability to solve these problems. Along with
this, there were unsolved problems in the new resettlement areas. Failure to
create adequate infra-structures to secure employment of evacuees and to
cater for their everyday needs was among them. The resettlement caused
loss in cultural and historical values, removal from the native land. Current-
ly, a great part of the population still resides in the areas of increased radia-
tion. Very often agricultural products from private plots of land are used for
food in these areas. So, there is a constant problem of recontamination
through the food and water chain. There were passed laws defining legal
and socioeconomic status of the radiation contaminated areas as well as the
living conditions of the population in them. In spite of the undertaken
measures and activities such as evacuation, resettlement, medical treatment,
development of uncontaminated food sources and food distribution chan-
nels, international extensive logistic and humanitarian assistance over
1,3 million people were registered with Chernobyl linked health problems,
e.g. nose bleedings, vomiting, severe headaches, depression, respiratory
problems and others. There are indications that even negligible doses of ra-
diation can result in malfunctioning of vital systems of the organisms such
as immune, endocrine, cardiovascular ones. The increase of childhood can-
cer, leukemia and thyroid gland cancer, genetic defects in the children of
exposed parents or mental retardation has been reported by the Scientific
Research Institute of Radiological Medicine. Fortunately, the childhood
thyroid cancer, if detected early, can be treated successfully in the vast ma-
jority of cases.

18



The consequences of the catastrophe were so enormous that it was im-
possible for Belarus to liquidate them alone. The international community
helped Belarusian people with medicine, contemporary medical equipment,
funds for realization of protective anti-radiation measures. International co-
operation with the goal of studying and minimizing the effects of radiation
serves the interests of the entire mankind.

Chernobyl nuclear disaster is the worst nuclear disaster in the history
of mankind which had positive effect on the public opinion about the po-
tential danger of nuclear energy. It showed just how expensive mistakes
when working with nuclear reactor could be, and forced governments using
nuclear energy to search new, much safer types of nuclear reactors, to train
highly qualified specialists, to increase nuclear power plant’s safety
measures to its possible maximum.

Exercise 9. Answer the following questions:

1. What happened in Chernobyl in April of 1986? 2. What questions
did it pose for the government and specialists? 3. What territory and people
suffered from this disaster? 4. What necessitated the resettlement of peo-
ple? 5. Why did people favour their evacuation and resettlement? 6. What
problems appeared along with the resettlement? 7. Why is there a constant
problem of recontamination through food and water chain? 8. What
measures and actions did our government undertake to help people exposed
to radiation? 9. Who else helped our people and children to recover?
10. How did Chernobyl catastrophe affect people?

Exercise 10. Find predicates among the marked words:

1. We passed the gases through the mixer and then measured the pres-
sure. 2. This apparatus tested in our laboratory features extraordinary sta-
bility. 3. Further work on this problem led to unexpected results. 4. The
gases heated before the experiment enter the chamber and condense.
5. According to the data borrowed from various sources a slight change in
the colour occurred. 6. Our way of living is going to change, provided the
scientists begin using some new sources of energy located in the sun.
7. High pressure forces steam into pipes which carry the steam to the con-
denser. 8. These stills evaporate distilled water from salty water. 9. Two
volumes of oxygen mixed with one volume of sulphur produce sulphur di-
oxide. 10. Carbon combined with oxygen formed carbon dioxide. 11. The
density, the concentration of dissolved gases and the temperature studied
established the optimum conditions for this process.
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Exercise 11. Read and translate the following text using a dictionary:

Radiation Effects from Fukushima Daiichi Nuclear Disaster

The Fukushima Daiichi nuclear disaster was a series of equipment
failures, nuclear meltdowns, and releases of radioactive materials at the
Fukushima | Nuclear Power Plant, following the Tohoku earthquake and
tsunami on 11 March 2011. It is the largest nuclear disaster since the Cher-
nobyl disaster of 1986, and only the second disaster (along with Chernobyl)
to measure Level 7 on the International Nuclear Event Scale.

Radioactive material has been released from the Fukushima contain-
ment vessels as the result of deliberate venting to reduce gaseous pressure,
deliberate discharge of coolant water into the sea, and accidental or uncon-
trolled events. Concerns about the possibility of a large scale release of ra-
dioactivity resulted in 20 km exclusion zone being set up around the power
plant and people within the 20-30 km zone being advised to stay indoors.
Later, the UK, France and some other countries told their nationals to con-
sider leaving Tokyo, in response to fears of spreading radioactive contami-
nation. The Fukushima accident has led to trace amounts of radiation, in-
cluding iodine-131, caesium-134 and caesium-137, being observed around
the world (New York State, Alaska, Hawaii, Oregon, California, Montreal,
and Awustria). Large amounts of radioactive isotopes have also been re-
leased into the Pacific Ocean.

A monitoring system designed to detect nuclear explosions, operated
by the Preparatory Commission for the Comprehensive Nuclear-Test-Ban
Treaty Organization (CTBTO), tracked the dispersion of radioactivity from
the crippled nuclear reactor on a global scale. Radioactive isotopes origi-
nating from Fukushima were picked up by over 40 CTBTO radionuclide
monitoring stations. The CTBTO makes its monitoring data and analysis
results available to all its 183 Member States. On 12 March, radioactive re-
leases first reached a CTBTO monitoring station in Takasaki, Japan,
around 200 km away from the troubled power plant. By day 15, traces of
radioactivity were detectable all across the northern hemisphere. Within
one month, radioactive particles were also picked up by CTBTO stations in
the southern hemisphere, located for example in Australia, Fiji, Malaysia
and Papua New Guinea.

A March 2012 report by the Ministry of Education, Culture, Sports,
Science and Technology agreed that radioactive debris from the damaged
reactors had dispersed about one-eighth to one-tenth of the distance as
those in the Chernobyl disaster. But according to a study conducted by
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Norwegian Institute for Air Research, the release of caesium-137 was about
40 percent of the total from Chernobyl.

In March 2011, Japanese officials announced that “radioactive iodine-
131 exceeding safety limits for infants had been detected at 18 water-
purification plants in Tokyo and five other prefectures”. As of July 2011,
the Japanese government has been unable to control the spread of radioac-
tive material into the nation’s food. Radioactive material has been detected
in a range of products, including spinach, tea leaves, milk, fish and beef, up
to 200 miles from the nuclear plant. Inside the 12-mile evacuation zone
around the plant, all farming has been abandoned.

As of August 2011, the crippled Fukushima nuclear plant is still leaking
low levels of radiation and areas surrounding it could remain uninhabitable for
decades due to high radiation. It could take “more than 20 years before resi-
dents could safely return to areas with current radiation readings of 200 mil-
lisieverts per year and a decade for areas at 100 millisieverts per year”.

The Fukushima coast has one of the world’s strongest currents and this
transported the contaminated waters far into the Pacific Ocean, causing a
high dispersion of the radioactive elements. Significant pollution of sea wa-
ter along the coast near the nuclear plant might persist, because of the con-
tinuing arrival of radioactive material transported towards the sea by sur-
face water running over contaminated soil. Recent measurements show
persistent contamination of some marine species (mostly fish) caught along
the coast of Fukushima district. Organisms that filter water and fish at the
top of the food chain are, over time, the most sensitive to caesium pollu-
tion. It is thus justified to maintain surveillance of marine life that is fished
in the coastal waters off Fukushima.

In October 2012 an article in Science-magazine concluded, that at that
time radiation was still leaking from the reactor-site into the ocean. Fishing
in the waters around the site was still prohibited, and the levels of radioac-
tive Cz and Cr in the fish caught were not lower compared with the levels
found after the disaster.

The Japanese government estimates the total amount of radioactivity
released into the atmosphere is approximately one-tenth as much as was re-
leased during the Chernobyl disaster. Significant amounts of radioactive
material have also been released into ground and ocean waters. Measure-
ments taken by the Japanese government 30-50 km from the plant showed
caesium-137 levels high enough to cause concern, leading the government
to ban the sale of food grown in the area. Tokyo officials temporarily rec-
ommended that tap water should not be used to prepare food for infants. A
few of the plant’s workers were severely injured or killed by the disaster
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conditions (drowning, falling equipment damage etc.) resulting from the
earthquake. There were no immediate deaths due to direct radiation expo-
sures, but at least six workers have exceeded lifetime legal limits for radia-
tion and more than 300 have received significant radiation doses. Predicted
future cancer deaths due to accumulated radiation exposures in the popula-
tion living near Fukushima have ranged from none to 100. TEPCO admit-
ted for the first time on October 12, 2012 that it had failed to take stronger
measures to prevent disasters for fear of inviting lawsuits or protests
against its nuclear plants.

Exercise 12. Compare two tragedies in Chernobyl and Fukushima.

Exercise 13. Translate the following sentences into English:

1. 26 anpens 1986 romga Ha 4 GOKe aTOMHOM CTaHIIMU MPOU3OIIEHT
B3pbIB, B PE3YJIbTATE KOTOPOTO OBLIN 3arps3HEHBI PAIMOAKTUBHBIMU BEIIlE-
cTBaMu Tepputopu 3 rocyaapcts: benapycu, Poccun u YkpauHsl.

2. Cablllle 2 MIUIMOHOB JIFOJICH Halllel CTpaHbl MOCTPaialid OT paju-
alluu, COTHU THICSY M3 KOTOPBIX CTAJIM MEPECENICHIIaMH U HE CMOTJIH BEp-
HYTBHCS Ha CBOM POJHBIE 3€MJIH.

3. JluxkBugaTopsl — 310 600 000 MOJOABIX JIFOACH, MOCIAHHBIX IS
JUKBUJAIUN TTOCIECTBUM B3phIBA.

4. B teuenne 80 nmHeil mocie B3pbIBa HaceneHue benapycu nmoasepra-
JIOCh 3arpsA3HEHUIO MOonOM-131, KOTOpBI KOHLEHTPUPYETCS B MOJIOYHBIX
MPOAYKTaX U MOBPEKIACT IUTOBUIHYIO JKEJIE3Y.

5. Tlocne simepHoit kaTacTpodbl HAOIIOAACTCS POCT YMCIA TaKUX 3a-
OoJieBaHUH, KaK paK KpOBH, IIUTOBUIKU, aCTMa, HapylIeHUEe (PYHKIMOHHU-
POBAaHUS UMMYHHOM, S3HAOKPUHHOM, CEPACYHOCOCYAUCTON CUCTEM.

6. B necax sironwl, TpuObl U APYTUE PACTCHUS CHIIBHO 3arps3HEHBI U
OTTaCHBI TIPH YMOTPEOICHUH B TTUIILY 0€3 ParOIOTHYECKOTO KOHTPOJIS.

7. JlecHas mouBa Bce €Ille CUIILHO 3arps3HEHa, T. K. KOPHU, UTOJKU U
JIUCThSl HAKOIWJIM M COXPaHWIN paauanuio kak ¢uiabtp. Korma onu mamga-
10T Ha 3eMJTIO, paJuaIis HaKarInBaeTCs TaM.

8. B IIIMHUCTHIX U TeCYaHBIX MOYBAX pacmaj 1e3usi OUeHb 3aMe/IJIeH.
OOMeHHBIE TIPOIIECCHI MMPOUCXOAT OBICTpEE B 0oJiee MTYOOKHX CIOSIX TOP-
(bsHBIX TOYB.

9. Cpenu noMalIHUX U CEIBLCKOXO3SIMCTBEHHBIX TPABOSIHBIX YKHUBOT-
HBIX KOPOBBI U KO3bl OKa3aJIUCh 0COO0 BOCIPUUMUYHMBBIMU K HaKOTUICHHUIO
paavanuu B MsICE€ U MOJIOKE.

Exercise 14. Speak on the problem of negative effects of radiation on
human health, water, air and soil.
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UNIT IV

USES OF RADIATION

Exercise 1. Remember the following words:

Diagnose — craBuTh auartos; cure — jeuuTh; treat — oOpabaThIBaTh,
JeunTh, treatment — nedenue; inject — BBoaWTH, BUphICKUBaThH; Cell —
KJIeTKa;, gene — reH; determine — ompexaensath; dislodge — BeEITeCHATH;
wear — u3Hoc; penetrate — mponukath; succeed — nmpeycneBath B; dis-
mantle — pazbupars (MamuRny).

Exercise 2. Form adjectives from the given nouns using the suffixes
“-less and -ful”, translate them and explain the difference in their meaning:

Hope, harm, colour, use, taste, help.

Exercise 3. Define the verbs from which adjectives with the suffix
“-able” are formed and translate the given word combinations according
to the model:

Model: drinkable water — drink — able
Kakasg — Boza

KoTopyto MOKHO ITUTH — MATHEBAsE BOA
Comparable properties, changeable composition, measurable distance,
variable amounts, predictable results, the forseeable future, separable com-
ponents.

Exercise 4. Translate the following sentences paying attention to the
meaning of the word “most”.

Most | the most + npunararensHoe — 1) camslii, HanboIIEE;
WK Hapeune 2) OYCHb, BEChMA,;
most (of) + cymecTBuUTEIEHOE — OOJIBIIMHCTBO, OOJIbIIAs
YaCTh;
for the most part — TJIaBHBIM 00pa3om

1. Solid and liquid substances which are most similar chemically will
dissolve most readily in one another. 2. Oxidation of ammonia gives nitric
acid which is the basis of most explosives. 3. Hydrogen is now used in
large quantities industrially and most of it is obtained from water gas.
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4. The best type of design is not necessarily the most complex. 5. Most of
the soluble salts are unaffected by boiling.

Exercise 5. Remember the following expressions:

Fresh water — npecnas Boga; by making a film of radiation — kuno-
cheMKoM pamuaruu; {0 require no cutting into the brain — me TpeboBath
paspe3anuss Mo3roBoii Tkanu; phosphor crystals — momMuHecupyromnue
BEIIECTBA, CBETSIIUECS MO JICHCTBHEM PaUOAKTUBHBIX 3JICMEHTOB; Weed
seeds — cemeHa copHskoB; Widespread — mmpoko pacnpocTpaHeHHBIH; ac-
curate diagnosis — TouHslit auarso3s; coronary thrombosis — o6pa3oBanue
CBEpPTKA KPOBHU B OJIHOW U3 apTepHii Cep/Lia.

Exercise 6. Read and translate the following text:

USES OF PADIATION

In medicine radiation and radioactive substances are used for diagno-
sis, treatment and research. X-rays, for example, pass through muscles and
other soft tissue but are stopped by dense materials. This property of X-rays
enables doctors to find broken bones and to locate cancers that might be
growing in the body. Doctors also find certain diseases by injecting a radi-
oactive substance and monitoring the radiation given off as the substance
moves through the body. Radiation used for cancer treatment is called ion-
izing radiation because it forms ions in the cells of the tissues it passes
through as it dislodges electrons from atoms. This can kill cells or change
genes so the cells can’t grow. Other forms of radiation such as radio waves,
microwaves, and light waves are called non-ionizing. They don’t have as
much energy and are not able to ionize cells.

All modern communication systems use forms of electromagnetic ra-
diation. Variations in the intensity of radiation represent changes in the
sound, pictures, or other information being transmitted. For example, a
human voice can be sent as radio wave or microwave by making the wave
vary to correspond variations in the voice.

Today the range of application of radioactive nuclides comprises all
branches of research work. Researchers use radioactive atoms to determine
the age of different materials, to test metallic and ceramic materials. Iso-
topes are atoms having the same atomic number but differing in atomic
weight. When used by scientists they are very helpful in penetrating into
the deepest secrets of some processes. Biologists have succeeded in breed-
ing new varieties of most valuable antibiotics. By means of isotopes it is
possible to control the extent of wear of cutting tools or machine parts
while in operation without stopping or dismantling them.
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Exercise 7. Answer the following questions:

1. What are radiation and radioactive substances used in medicine for?

2. What is the purpose of X-rays application?

3. What kind of radiation is used for cancer treatment?

4. What is the difference of ionizing and non-ionizing radiation in
medicine?

5. How can we use radiation in communication systems?

6. How is radiation used in scientific research work?

7. Give the examples of other application of radioactive substances in
science?

8. Why is radiation used for cancer treatment, if it is so harmful for health?

Exercise 8. Find in the text Participles I, I1. State their functions and
translate them into Russian.

Exercise 9. Read the additional texts on radiation and retell them:

Atom Medicine

The use of atom medicine has become so widespread that every big
medical centre uses some form of it in diagnosis and treatment. Thousands
of hospitals all over the world have had very successful results with radio-
active iodine for thyroid cases.

The chief medical use of radioisotopes is against cancer. Every year
many thousands cancer patients are being treated with radio-cobalt, which
in many ways, is better than X-ray treatment. The radioisotope can be
given in smaller doses, and can be concentrated more accurately on the
cancerous cells. In addition, it cannot cause burns and has no harmful ra-
diation effect.

Radioisotopes for Diagnosis

In some cases it is important for the surgeon to know whether an in-
jured bone has “died” from loss of blood supply. Many years ago it was
necessary to wait several months, and sometimes even a year, for the accu-
rate diagnosis that made treatment possible. Now surgeons have discovered
how to find in a few minutes whether the bone has “died”. It is done by us-
ing a radioisotope-sodium 24. When this isotope pumped into the injured
bone, it keeps its radioactivity if the bone is “dead”. But, if the bone is still
living, the blood carries away the radioisotope within ten minutes. By
measuring the amount of radioactivity left in the bone, the surgeon gets the
information about the condition of the injured bone.
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Diagnosing Heart Ailments

Scientists have discovered that the beginning of coronary thrombosis
can be detected and located by the use of radioactive iodine. The isotope of
iodine is attracted to inflamed tissues and thus shows the exact place of
thrombosis.

Electrocardiograms do not always show the beginning of a heart at-
tack. The use of the radioactive iodine is better than electrocardiogram in
this respect: it shows exactly the location of the thrombosis and it is helpful
in treatment.

Proton Beams for Brain Operation

In some cases it is necessary to make a brain operation, cutting several
nerve tracts. In 1958 surgeons made this operation for the first time with an
atomic knife — a proton beam that required, no cutting into the brain.

Usually such operation required weeks of preparation and many weeks
of recovery. The atomic operation took about 2 hours; as soon as it was
over, the patient walked off to a meal. He didn’t feel any pain and only said
that he was tired from sitting in the same position for 2 hours.

During the operation the patient was rotated from time to time so that
the beam from synchrocyclotron (cuaxporukiorpon) could strike the brain
at different angles. The surgeons directed the beam from another room, giv-
ing the patient instructions from time to time by telephone.

The proton beam was 10 mm wide and 2 mm thick. The nerve tract
which was cut was 3 mm thick.

Uses of Atomic Energy

Radioisotopes are used in checking different kinds of products. Radioiso-
topes emit gamma rays of known strength. They are directed through the ma-
terial which has to be tested. When the strength of the radiation which is com-
ing through the material varies, it is clear that the material has some flaws.

Flaws are also discovered by making a film of the radiation. When en-
gineers see the film, they notice the flaws in the material at once.

Radioisotope examination is also important in bridge construction to
check the strength of welding work. Radioisotopes are used for the periodi-
cal examination of aero planes to see whether they are safe for flying.

Some railroads are now using atomic warning-lamps. These lamps are
covered with phosphor crystals. Krypton-85, a radioactive gas, which is
pumped into the lamps, makes the phosphor crystals glow. So the lamp acts
as an automatic warning signal. The lamps operate for ten years without re-
placement.
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Radiation and Diamonds

Yellow or brown diamonds are good only for industrial purposes and
cost much cheaper than white and blue ones. But with the coming of nucle-
ar age, the color of the diamonds can be changed by radiation from a nucle-
ar reactor.

A nuclear reactor emits neutrons which give diamonds a greenish col-
our. Beta rays, produced by a cyclotron, colour the diamonds blue. In both
cases the colour changes as a result of the impact of the atomic particles on
the diamond’s structure. The radiated diamonds do not become radioactive
and can be worn safely.

Radiation in Biology

Biologists are working hard upon the problem of using radiation to
change the properties and qualities of plants. One of the most interesting
ideas is to create plants which would grow in the desert and arctic regions.
This would greatly increase the world’s food supply.

In order to improve the qualities of plants, scientists are using cosmic and
atomic rays. The atomic rays are: atomic particles from accelerators; gamma rays
from the radioisotope-cobalt-60; neutrons from nuclear reactors.

The radiation of plants will make them more resistant to disease. In the Unit-
ed States alone, the loss from plant disease is more than 3 milliard dollars a year.

Sterilizing the Soil

Sterilizing a hectare of soil by chemical means is very expansive; with
the help of the portable nuclear reactor it can be done much cheaper. Be-
sides, the neutrons and gamma rays from the reactor kill all parasites and
insects as well as weed seeds.

As the reactor can be operated from afar, the problem of protection of
workers from radiation is rather simple.

The radioactivity affects the soil only for a very short time and does
not affect the crops at all.

Radiation can also be used to improve the quality of many kinds of prod-
ucts. It may be used to sterilize drugs and cosmetics and to preserve food.

Exercise 10. Translate the following sentences paying attention to
the translation of the marked negatives:

1. No other element is more important to life than oxygen. 2. Ice can nev-
er exist at a temperature above 0°C. 3. Many substances are better solvents for
specific organic compounds but none of them approaches water as a universal
solvent for many different classes of substances. 4. A simple substance can
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neither be decomposed nor obtained by a chemical combination of other sub-
stances. 5. We don 't consider rain water to be really a pure substance, nor is
ground water free from impurities. 6. The substance failed to oxidize even
when exposed to the air. 7. Ammonia is volatile and unless the operation is
well organized the loss of this expensive reagent is large. 8. Phosphorus
doesn’t ignite in the air until it is heated to a temperature of 240°C.

Exercise 11. Use the necessary form of verbals and translate the sen-
tences:

1. The problem (to concern) is known to be the most difficult one.
2. (to investigate) the properties of this polymer they came to a definite
conclusion. 3. The problem of environmental protection (to be) very im-
portant, a special committee has been set up under the U.N. organization.
4. The development of modern industry is likely (to accompany) by the de-
velopment of wasteless production. 5. Primitive man appeared (to disturb)
the balance of nature by farming and cattle breeding. 6. The substance be-
gins to melt if (to heat) to a sufficient temperature. 7. The purpose of this
computer was to control the operations (to perform) by the new device.
8. The energy (to produce) by the splitting of the nucleus of an atom is (to
call) “nuclear” or atomic energy. 9. (to produce) new kinds of materials one
should be particular about their quality.

Exercise 12. Translate the following sentences into English:

1. Panguonoruss — Hayka, a Takxe pas/ell KIMHUYECKON MEIUIMHBI,
WCTIOJIB3YIOIINE MOHU3UPYIOIIEE U3JIYYEHUE U PAJIHOAKTUBHBIC BEIIECTBA
JUTSl IMarHOCTUKY U JIeUEeHUs 3a00JI€BaHUN.

2. CTpoHIMH SI — XUMHYECKUN 2JIEeMEHT, aroMHbI HoMmep — 38. Ce-
pedpurcTo-0enblii MATKUM METasll, XAMUYECKH aKTUBEH. DHEPTUYHO pasiia-
raet Boqy, o0Opa3ys I'MJIpOOKUCH, UCIOJIb3YETCSI B OCHOBHOM B COEIMHEHMU-
AX JUIl TIPOU3BOJACTBA SMaJIeH, TJIa3yped CUTHaJbHbIX paker. [lomyden
B 1808 r. Pacnan 70 ner.

3. He3uit CZ — XUMUYECKHI DIIEMEHT ¢ aTOMHBIM HOMepoM 55. Cepeo-
PUCTO-0€MBIA MSATKUAN METaJUT, OTHOCSIIMIACS K MIEJIOYHBIM MeTauiaM. XH-
MUYECKH aKTHBEH M OypHO pearupyer ¢ BoJIOM U kuciopogom. Mcnomb3y-
eTcs B poTodiekTpuueckux iemMenTax. OTKpoIT B 1860 T.

4. Ypan U — paginoakTUBHBIA XUMHUYECKHUI AJIEMEHT ¢ aTOMHBIM HO-
MepoM 92. CepeOpucTo-Oenblii TSXKEIbIM MeTallll, XUMUYECKH aKTHUBEH.
IIpn KOMHATHOM TeMIIEpaType YCTOMYUB K BO3AECUCTBUIO BO3JyXa, COIEP-
JKUATCSI B MUHEpaaxX U UCIOJb3yeTCs KaK TOILUIMBO SIAEPHBIX PEAKTOPOB U B
anepHbIx OoMOax. PacTBopumblie conu ypana snoBuThl. OTKpsIT B 1789 T.
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5. I/IOHI/IBI/Ipy}OHlee HU3JIYYCHHUC UMCCT MHOI'O IIPAKTHUYCCKUX IIPUMCHC-
HUU B MCIUIMWHE, HAYYHBIX HCCICAOBAHUAX, CTPOUTCIIBCTBC U APYTUX 00-
JAacTAaX, HO IMPCACTABIEICT OIMACHOCTDb 3J0POBbLIO JII-OIIGI\(JI, CCJIN UCIIOJIb3YCT-
Cs HCBCPHO U B OOIBIINX J03ax.

Exercise 13. Speak on the topic “Radiation” using the information
about its origin, kinds, negative and positive effects and its application.



UNIT V

INDUSTRIAL POLLUTION

Exercise 1. Read and memorize the following words:

To link — cBs3bIBaTh, coenquusTh; t0 estimate — oreHuBaTh, ONPECIISTH;
entire — moJHBIHM, IEMBIN, EeTbHBIN; SCOPe — pa3Mmax, OxXBar, mpoctop; anti-
quity — mpeBHOCTh, aHTUYHOCTH; t0 allow for — mpuHMMaTe BO BHMMaHUE,
YUUTBIBaTh; 10 generate — moposkaarth, BeI3bIBaTh; {0 cOmpound — coeMHATS,
COCTaBJIATh, CMEIINBaTh; NOtoriously — ocobenHo, 3aBegoMo; consequence —
CICJICTBUE, TMOCieACTBUE; Sample — oOpaser, mpoba; trace — cuem; to de-
grade — cHmKaTh, yOaBJIATh, yMeHbIaTh, VUlnerable — ys3BuMbIii, paHUMBII;
awareness — ocBeIOMJICHHOCTh; restriction — orpanuuenue; to recognize —
NpHU3HABaTh, 0CO3HaBaTh, Obligation — oOs3arenpcTBO, 00S3aHHOCTD, JIOJT;
to highlight — BeiBUTaTE Ha TIEPBBIN IJ1aH, MPUIABATE OOJIBIIOEC 3HAYCHHCE;
burden — Homa, TsDKECTbh, Tpy3, Opems; tO trigger — 1aTh TOYOK, MPUBECTH B
IBWOKeHHUE,; responsibility — orBeTcTBEHHOCTS.

Exercise 2. Form adverbs adding the suffix “-ly” and translate them:

Direct, common, especial, radical, general, rapid, possible, main, hard,
natural, close, efficient, definite, previous, temporal, relative, chief, serious,
notorious, usual, harmful, wide.

Exercise 3. Read the text and say:

a) what the term industrial pollution means,
b) what effects industrial pollution has.

Industrial Pollution

Industrial pollution is pollution which can be directly linked with in-
dustry, in contrast to other pollution sources. This form of pollution is one
of the leading causes of pollution worldwide; in the United States, for ex-
ample, the Environmental Protective Agency estimates that up to 50% of
the nation’s pollution is caused by industry. Because of its size and scope,
industrial pollution is a serious problem for the entire planet, especially in
nations which are rapidly industrializing, like China.

This form of pollution dates back to antiquity, but widespread industri-
al pollution accelerated rapidly in the 1800s, with the start of the Industrial
Revolution. The Industrial Revolution mechanized means of production, al-
lowing for a much greater volume of production, and generating a corre-
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sponding increase in pollution. The problem was compounded by the use of
fuels like coal, which is notoriously unclean, and a poor understanding of
the causes and consequences of pollution.

There are a number of forms of industrial pollution. One of the most
common is water pollution, caused by dumping of industrial waste into wa-
terways, or improper containment of waste, which causes leakage into
groundwater and waterways. Industrial pollution can also impact air quali-
ty, and it can enter the soil, causing widespread environmental problems.

Because of the nature of the global environment, industrial pollution is
never limited to industrial nations. Samples of ice cores from Antarctica and
the Arctic both show high levels of industrial pollutants, illustrating the im-
mense distances which pollutants can travel, and traces of industrial pollutants
have been identified in isolated human, animal, and plant populations as well.

Industrial pollution hurts the environment in a range of ways, and it
has a negative impact on human lives and health. Pollutants can kill ani-
mals and plants, imbalance ecosystems, degrade air quality radically, dam-
age buildings, and generally degrade quality of life. Factory workers in are-
as with uncontrolled industrial pollution are especially vulnerable.

A growing awareness of factory pollution and its consequences has led
to tighter restrictions on pollution all over the world, with nations recogniz-
ing that they have an obligation to protect themselves and their neighbors
from pollution. However, industrial pollution also highlights a growing is-
sue: the desire of developing nations to achieve first world standards of liv-
ing and production. As these countries industrialize, they add to the global
burden of industrial pollution, triggering serious discussions and arguments
about environmental responsibility and a desire to reach a global agreement
on pollution issues.

Exercise 4. Answer the following questions:

1. What is industrial pollution? 2. Why is industrial pollution a serious
problem for the entire planet? 3. When did widespread industrial pollution
accelerate rapidly? 4. How can industrial pollution cause widespread envi-
ronmental problems? 5. Does it have a negative impact on human lives and
health? 6. Who is especially vulnerable in areas with uncontrolled industri-
al pollution? 7. What issue does industrial pollution highlight?

Exercise 5. Find the pairs of synonyms:

Entire, impact, to generate, to link, influence, duty, for example, to
connect, whole, to produce, clean, to speed up, factory, to compose,
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production, reason, to compound, obligation, plant, to degrade, to acceler-
ate, pure, for instance, to decrease, manufacture, cause.

Exercise 6. Read and translate the sentences, paying attention to the
meaning of the word “cause”:

cause — N MpUYrHa; V BbI3bIBATh, IPUUUHSITH
cause + nHOUHUTHB — 3aCTaBJIATh

1. Carbon monoxide causes the pollution of air. 2. At high concentra-
tion sulphur oxides are the causes of vegetation misbalance. 3. Automobile
exhaust gases are the cause of increasing CO concentration in air. 4. Indus-
trial activity is known to cause noticeable effect on a global scale. 5. Water
pollution is caused by dumping of industrial waste into waterways. 6. The
initiative of “Green Peace” movement caused the world public to pay spe-
cial attention to the problem of environmental protection.

Exercise 7. Read and translate the sentences, paying attention to the
meaning of the word “matter”.

matter n — marepusi, BELIECTBO; A0, BOIIPOC

matter v — umeTh 3HaUYCHUEC

as a matter of fact — B geiictBuTenbHOCTH

no matter (how, when, of what etc.) — He3aBucumo (0T TOro Kak, Ko-
r7aa, U3 4ero 1 T. 1.)

1. As a matter of fact the variation in wave lengths is the principal
distinction between different types of electromagnetic radiations. 2. To
repeat this experiment was a matter of several hours. 3. Synthetic rubbers
are a matter of considerable discussion at the present time. 4. No matter
how prepared, the composition of a substance is always definite. 5. The
primary consideration controlling the choice of material of construction is
the matter of cost. 6. As a matter of fact the first discovery of isotopes
was made by means of radioactive analysis. 7. Optics is concerned with
the application of light energy to the behaviour of matter. 8. Chemical re-
actions, being a matter of electrical movement of the atom’s electrons,
are often easier to measure by amount of heat absorbed or evolved.
9. Electromagnetic wave does not require matter in order to move and
this is the essential difference between the former and water wave.
10. There is a tendency for matter to achieve maximum stability. 11. It
does not matter whether a substance is found naturally or prepared artifi-
cially, its composition is always definite. 12. It is its solubility in many
solvents that matters very much.
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Exercise 8. Read and translate the sentences, paying attention to the
meaning of the word “means”.

means N — croco6, cpeacTBO

mean (meant) v — o3Ha4aTh

mean a — CpeIHUM, CPEAHEN BEIIMYUHBI
by means of prep — mpu momomu

by no means — aukoum o6pazom

by all means — Bo 4To GBI TO HU cTaJIO

1. The investigations which followed the discovery of the electron, of
X-rays, and of radioactivity provided the means, both experimental and
theoretical, for studying the chemical bond, the structure of molecules and
the structure of the solid state. 2. The solubility of a substance means the
amount of that substance which will dissolve in a specified solvent. 3. The
molecular formulas of compounds are determined by chemical means.
4. The colour of plastic is rather stable, which means that they need to be
repainted less frequently than metals and other materials. 5. For our exper-
iment we must find the means of several temperature measurements by all
means. 6. Electromagnetic radiation means the production of energy
waves because of vibration of electrically charged particles. 7. Oxidation
and reduction are by no means confined to the change from the atomic
state to the ionic state and vice versa. 8. Until the end of the nineteenth cen-
tury chemists said that elements could not be converted into one another by
any known means. 9. It is necessary to remember that molecules possess
Kinetic energy which means that they are in constant motion.

Exercise 9. Read and translate the sentences, paying attention to the
meaning of the word “involve”.

involve v — BkitouaTh B ce0s1; BBI3bIBATH UTO-JI.; OBITh CBSI3aHHBIM C
qeM-JI.

involved (in) — cJI0XHBII; CBA3aHHBINA C, 3aHUMAFOIIUICS; pacCMaTpPH-
BaeMbIli: JaHHBINA, UMCIOIIUMCS

involving — C, cBsI3aHHBI C...

not involving — 6e3

1. The process of solution involves a complete mixing of the mole-
cules of one substance with the molecules of the other. 2. Laboratories in-
volved in the study of atoms and their nuclei frequently describe energies
in MeV (million electron volts) or BeV (billion electron volts) because one
electron volt is quite a small amount of energy. 3. The compounds involv-
ing radicals are often ionic because of the transfer of electrons. 4. The
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chemical equation also tells how much of each substance is involved.
5. A constructional material must also have sufficient strength and rigidity
at the temperature involved. 6. Other known nuclear reactions involve a
proton, a neutron, an alpha particle or a photon, interacting with the nucleus
of an atom. 7. Water takes part in hydrogen reactions involving coordina-
tion of water molecules with metallic ions and with various elemental and
gaseous substances. 8. At higher base concentrations complexes involving
two molecules are formed. 9. The process of isolating the radium com-
pound from the barium involved fractional crystallization. 10. Perhaps the
simplest process of the production of electricity involves the transformation
of chemical energy. 11. The details of the reactions involved depend on the
place which the metal occupies in the electronic series. 12. The part of the
atom that is directly involved in the process of chemical change is the elec-
tron. 13. The problem to be solved is rather involved.

Exercise 10. Choose the correct tense form:

1. Man’s interference in nature (increased, has increased) with the de-
velopment of civilization. 2. Elements (are transformed, transform) into
other elements both by man and by nature. 3. Scientists (have found, have
been found) ways of measuring the sizes and positions of bodies in the
Universe. 4. The Mendeleyev system (has served, served) for almost
150 years as a key to discovering new elements. 5. Electric cars (will be
used, will use) in future. 6. Now plastics (are applying, are being applied)
for car bodies. 7. Air pollution from industrial accidents (causes, is caused)
major health problems. 8. Water pollution from industry can occur, when
factories (discharge, are discharged) their effluents directly into rivers,
lakes and oceans. 9. By now the pollution and poisoning of the soil, water
and air (have reached, are reached) a critical level. 10. The international or-
ganization Greenpeace (is doing, is being done) much to preserve the envi-
ronment. 11. Many industrial cities (suffer, are suffered) from smog. 12.
Every year millions of tons of dust and harmful substances (pollute, are
polluted) the atmosphere. 13. Water pollutants (result, are resulted) from
many human activities.

Exercise 11. Translate the following sentences into Russian, paying
attention to the modal verbs.

1. Nowadays, the amount of smoke produced when burning fuels can be re-
duced. 2. Plastics should be reinforced by different kinds of fibers. 3. One object
may be larger than another one, but it may weigh less. 4. These new materials
had to withstand much higher temperatures than metals. 5. Ethylene gas may be
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obtained by cracking petroleum. 6. The chemists may use the reactor to analyze
various substances for their exact composition. 7. Chemical means had to be
used for the separation of compounds into their elements. 8. One can use several
modern devices while detecting and measuring radioactivity. 9. New types of
plastics had to be obtained for space technology. 10. Our idea was to design a
new device for automatic control. 11. Pollutants can enter the environment natu-
rally or through human activity. 12. We must all learn to use less energy and we
should make power stations and other industrial processes more efficient. 13. As
environmental protection is a universal concern, serious measures to create a sys-
tem of ecological security should be taken.

Exercise 12. Read the text and entitle it.

The volume of both industrial and domestic waste has increased dra-
matically over the past 50 years. Industrial air pollution includes the green-
house gases carbon dioxide and chlorofluorocarbons. It also includes sul-
phur dioxide and nitrogen oxides, which lead to acid rain. The largest sin-
gle cause of industrial air pollution is the electricity industry. All fossil
fuels produce carbon dioxide; coal and crude oil also produce sulphur diox-
ide and nitrogen oxides. We must learn to use less energy, and make power
stations and other industrial processes more efficient. Industries can reduce
sulphur dioxide emission by a process called fluidized bed combustion.
This eliminates 90 per cent of sulphur dioxide and also reduces nitrogen
oxides because the coal burns at lower temperature. But the technology of
fluidized bed combustion is expensive, and it would lead to a large increase
in the cost of electricity. Air condition from industrial accidents occasional-
ly causes major health problems. The explosion at the chemical plant in In-
dia in 1986 killed about 4,000 people and caused nerve damage in thou-
sands more.

Exercise 13. Read the text and answer the following questions:

1. How can water pollution from industry occur? 2. What toxic chemi-
cals does the industrial waste contain? 3. Do they cause health problems?

Water pollution from industry can occur intentionally, when factories
discharge their effluents directly into rivers, lakes, and oceans, or uninten-
tionally, when accidents cause leakage of toxic waste into the water supply.
Every single day, industrial effluents dump the following waste into the
New York estuary: 2,600 metric tons of carbon; 870 tons of oil, grease and
other petroleum products; 520 tons of nitrogen-based fertilizers; 230 tons
of iron; 0.3 tons of mercury; and 0.014 tons of polychlorinated biphenyls
(PCBs). PCBs are byproducts in the production of plastics; they are highly
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toxic chemicals which enter human tissues via the food chain. Our bodies
cannot excrete PBCs; they will continue to build up inside us throughout
our lives. Another very toxic waste product is dioxin, present in bleached
paper products such as disposable diapers, toilet paper and coffee filters.
The bleach is only necessary because people expect these products to be
white; unbleached “environmentally friendly” toilet paper is a dirty gray
colour, is much cleaner in long term. Factory effluents also discharge large
pieces of solid waste such as disused machinery, plastic sheets and wire
netting. This junk is not only ugly, both animals and ships can be entangled
in the debris.

Exercise 14. Read and translate the text. Speak about other forms of
pollution.

Another pollutant of water is oil. Some of it comes from accidents like
the Exxon Valdez tragedy in 1990, some from deliberate washing of tanks
at sea and some from industrial effluents. Oil coats the feathers of sea birds
and the scales of fish. It also has a less visible toxic effect: it reduces the
level of oxygen, dissolved in water. Without dissolved oxygen, the sea
cannot support any life at all. As well as the fish and seagulls that we can
see, oil kills millions of tiny plants and animals in the deeper layers of the
ocean. Acid rain is another important cause of water pollution and the de-
struction of aquatic life. Yet another cause is thermal pollution. Industries
which use water for cooling (such as nuclear power stations) increase the
temperature of nearby rivers and lakes by 5-10 degrees. Thermal pollution
kills some animals and plants outright. In addition, together with domestic
sewage and artificial fertilizers, it promotes overgrowth of bacteria and dis-
rupts the aquatic ecosystem. Industries argue that it would cost too much
money to cool the water down before releasing it into the environment.

Exercise 15. Read and translate the text, using the dictionary.

The pollution from coal plants has got to be the worst of the industrial
pollution out there. The particles released into the environment from burn-
ing coal are a toxic stew that has caused some serious environmental,
health, and economic problems across the nation. The Oak Ridge National
Laboratory studies the effects of burning coal and some of the results of
these studies are no less than shocking. An ORNL report titled “Coal Com-
bustion: Nuclear resource or danger” concluded that since the country has
been burning coal, more than 1000 tons of fissionable uranium-235, the
same fuel used for nuclear reactors, has been introduced into the environ-
ment in the fly ash. If all of the fly ash were to be filtered by properly func-
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tioning precipitators then 99% of all fly ash would be filtered and stored in
fly ash ponds. This still indicates that roughly ten tons of fissionable urani-
um has been vaporized into the atmosphere over the United States during
the past 75 years. This is only the pollution from the burning of coal in the
United States. Imagine what is released in places like China and India
where environmental regulations are not nearly as stringent. If we could
figure out a way to mine uranium from coal ash then we could theoretically
fuel our country’s nuclear power plants for another 50 years.

Exercise 16. Translate the following sentences into English:

1. ExXerolHo MWUIMOHBI TOHH BPEIHBIX M TOKCHUYHBIX BEILECTB 3a-
TPS3HSIOT aTMOCc(epPy, BOJY ¥ NTOYBY HAIIICH TIAHETHI.

2. 3arpsi3HEHHE OKPY KaIOIIeH cpeabl YBEIIMUUBAET KOJUYECTBO 3a00-
JIEBaHUM, MOBBIIIAET CTOUMOCTb MEAUIIUHCKUX YCIIYT.

3. OxHo¥ 13 cepbe3HBIX MPOOJIEM JIJIsl BCEH IJIAaHETHI SBJISETCS 3arpsi3-
HEHHUE OKPYXKAIOIIECH CpeIbl MPOMBIILICHHBIMA OTXOJIaMH.

4. HedTtsHple MPOAYKTHI, TOMAJAIOINIME B MOPCKHE BOBI, BBI3BIBAIOT
CMEPTH NTHUI] U MOPCKUX KUBOTHBIX, TAK KaK SBJIAIOTCSI OYCHb TOKCUYHBIMH.

5. O6beM TPOMBIIIJICHHBIX OTXOJOB, BBIOPACHIBAEMBIX B OKPYKalo-
Y10 CPEAyY, PACTET YIPOKAIOIMIMMHU TEMITAMH.

6. Kucnotasle qoau maryOHO BIMSIIOT HA PACTUTENIbHBIA U KUBOT-
HBII MUD IJIAHETHI.

7. 3arpsi3HeHHE MPOMBIIUICHHBIMU OTXOJIaMH, YHUUYTOXAIOIEEe OKPY-
JKAIOMIYIO Cpelly, 3aCTaBWJIO BCIO MHUPOBYIO OOIIECTBEHHOCTb OOpaTUTh
BHUMaHHE Ha MPUHSATHE CEPHE3HBIX MEp IO €€ 3alUTe BO UM OyAyIIUX
MMOKOJICHUM JIFOJCH.

Exercise 17. Complete the following sentences:

1. Industrial pollution is ... . 2. This form of pollution dates ... . 3. The
widespread industrial pollution accelerated ... . 4. The problem was compounded
by ... . 5. One of the most common forms of industrial pollution is ... . 6. Indus-
trial pollution hurts ... . 7. Pollutants can kill ... . 8. They imbalance eco-
systems, damage buildings, degrade ... . 9. A growing awareness of factory
pollution and its consequences has lead to ... . 10. Industrial pollution also
highlights ... .



UNIT VI

SOLUTIONS FOR INDUSTRIAL POLLUTION

Exercise 1. Read and memorize the following words:

Poisonous — smoBuThIif; damage — moBpexaarh, EXPOSUre — moaBepra-
HHE KaKOMY-THOO BO3JCHCTBHUIO, BBICTABJICHHE, OCTaBieHHe (Ha COJIHIIE,
ot toxeM); implement — BeImoHSTH, OCcymecTBIAThH; hazardous — omnac-
HBIN, pucKOBaHHEIHN; Solution — meron pemenust mpodnemsr; distinguish —
pas3nyath, XapakTepu30BaTh; reduce — yMeHbIaTh, COKpaIars; Consump-
tion — 3arpatel, u3gepxku; release — ocBoOoXkaeHNE, W30aBiIeHue,; inten-
tional — namepenHsIi, ymbIuieHHbIH; Prohibit — 3anpemiars; feasible — Be-
POSITHBIN, BO3MOKHBIH; adversely — HeGmarompusTHo, BpeAHo; Pristine —
YHCTBIA, HETPOHYTHIN, HEUCIIOPUCHHBIN; pre-emptive — ynpexnaromuid; bi-
oavailability — 6mogocrynnocts; due to — 6maromaps; dissolute — pactso-
pennsiit; spatially — npoctpancteenno; temporally — Bpementno; to con-
tain — orpannuMBaTh, CACPKUBATH, retract — BOupars, otBoaAuTh; build-up —
Hakomienue; household — 6s1TOBOI; INCUr — HaBIIEKAaTH Ha ceOsl.

Exercise 2. Read and translate the following international words.
Use a dictionary if necessary.

Biodiversity; toxification; toxicants; pollutant; anthropogenic; aquatic;
biodegradation; intolerant; recolonize; locate; emission; agrochemicals;
volatile; pest; pesticide; data; accumulate; extrapolate; correlate; nature;
act; economically; cyanide; ammonia; human; pose; degradability.

Exercise 3. Read and translate the text: “Solutions for industrial pollution”.

Industrial pollution has adversely affected biodiversity for the last two
centuries and continues to increase globally. The effect most closely corre-
lated with loss of ecosystem services is toxification of environment, where-
by the organisms living in the ecosystem are damaged because of the poi-
sonous nature of many pollutants. As many toxicants (poisonous materials)
can act even with very minimal exposure, it is almost impossible and eco-
nomically infeasible to remove dissolute pollution from the environment
with modern technical methods.

Only spatially and temporally concentrated pollution can be retracted
effectively by anthropogenic efforts, and such methods are already in use in
such projects as the U.S. Superfund, a program implemented by the Envi-
ronmental Protection Agency (EPA) to contain hazardous pollution and re-
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store polluted sites. Any dissolute pollution (pollution present in low con-
centrations in aquatic systems) cannot be removed efficiently by human ef-
forts since such large areas are affected and must therefore be removed
through natural biodegradation.

The only way to restore biodiversity to areas affected by dissolute pollu-
tion is to remove the sources of pollution, make sure that toxic buildups can
be naturally removed through chemical, physical and biological processes
and ensure that pollution-intolerant organisms have access to recolonize the
area. The process, especially of the last two steps, is very time-consuming; it
may take 10 to 50 years to increase biodiversity in the system and rebuild
ecosystem services, as evidenced from cleanup efforts in the U.K.

To evaluate solutions to pollution, it may be helpful to distinguish be-
tween different kinds of industrial pollution. A first and common distinc-
tion is between sources of pollution: point sources, which are spatially and
temporally defined such as a factory, and non-point sources, which are im-
possible to locate or confine such as household emissions. Only point
sources can be effectively reduced by treatment of waste due to the possi-
bility of regulation, whereas lessening the overall consumption will affect
both point and non-point sources. Another distinction may be chosen be-
tween the use of the pollutant: agrochemicals, industrial organic and inor-
ganic waste, and household emissions of chemicals.

Organic and inorganic wastes are releases of large amounts of the most
ecotoxic materials such as heavy metals, ammonia, cyanide, volatile organ-
ic compounds, and halogenated organic compounds. Release of these
chemicals into the environment is not intentional; that is, the release of
these chemicals is not required in order for any process to work.

Because agrochemicals are intentionally released into the environment,
prohibiting their usage would probably not be politically or economically
feasible. This kind of regulation would significantly raise food prices and
incur food shortages and famines because pests would destroy a significant
amount of the crop yield. A feasible solution should include both reduction
of use and shifts to less chronically toxic products. As such a solution may
lead to a reduction of crop yield and will definitely require farmers in in-
dustrialized countries to change their habits; it can only be implemented
through enforced government regulations. To make decisions about how to
regulate agrochemicals, governments will need objective data on the dam-
age pollutants pose to environments.

Data on ecotoxicity was historically accumulated by reviewing pollut-
ed sites and comparing them to pristine sites or to historical data, but this
comparison is sometimes difficult due to the absence of truly pristine sites.
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Where pollution has already been released into the environment, circum-
stances previous to the pollution are difficult to extrapolate. Instead, the
EPA takes a pre-emptive approach to minimizing damage to ecosystems
from pesticides by requiring chemical industries to register new pesticides
for use. According to EPA policy, pesticides need to pass a series of tests
demonstrating that they are not “unreasonably” harmful to the surrounding
ecosystems (concerning both their toxicity and their degradability).

While expansive toxicity databases exist for most laboratory materials,
agrochemicals and heavy metal compounds, such data is only just being
accumulated for household, medicinal and other regularly applied chemi-
cals and has not yet resulted in governmental regulations even though the
amount of use may be considered a valid concern. However, compared to
other types of chemical pollutants, most household and medical chemicals
do not have comparable ecotoxicity and are less harmful due to environ-
mental concentrations on the parts per trillion scales.

Exercise 4. Answer the following questions.

1. What is the adverse effect of industrial pollution? 2. Why can’t
many toxicants be removed from the environment? 3. What pollution can
be effectively retracted from the environment? 4. What is dissolute pollu-
tion? 5. How is biodiversity restored in the areas affected by dissolute pol-
lution? 6. What is recolonization? 7. What kinds of industrial pollution are
distinguished? 8. What wastes are the most toxic materials? 9. What is the
feasible solution to protect the environment from agrochemical pollution?
10. Why is it hardly possible to find pristine sites? 11. What measures are
being taken by EPA according to a pre-emptive approach? 12. What infor-
mation has been accumulated by toxicity database?

Exercise 5. Find synonyms in the following list of words.

Adversely, database, correlate, remove, distinguish, effect, solution,
feasible, method, approach, accumulate, reduction, apply, consider, release,
pristine, pollution, contamination, eliminate, influence, information, possi-
ble, technique, lessening, take into account, liberation, manner, unspoilt,
harmful, build up, compare, discern, use.

Exercise 6. Translate the following sentences. Point out the infinitive
constructions. State the function of the infinitive.

1. It is often assumed that governmental restrictions or strong consum-
er pressure are necessary to cause significant reduction in the production of
polluting goods. 2. The EPA reviews research to be submitted before a
product can be sold on the market. 3. Industrial pollution has been reported

40



to increase globally. 4. Poisonous materials can act even with very minimal
exposure. 5. Dissolute pollution is almost impossible and economically in-
feasible to remove from the environment with modern technical methods.
6. To evaluate solutions to pollution, it may be helpful to distinguish be-
tween different kinds of industrial pollution. 7. Some effective methods are
already in use to contain hazardous pollution and restore polluted sites.
8. The only way to restore biodiversity to areas affected by dissolute pollu-
tion is to remove the sources of pollution. 9. EPA takes a pre-emptive ap-
proach to minimize damage to ecosystems from pesticides.

Exercise 7. Translate the sentences into English.

1. MHorue SA0BUTHIE BEIIECTBA MOTYT BO3CHCTBOBATD JJa)Ke B MAJIbIX
konuuecTBax. 2. CymectByeT oOmmMpHas 0a3a JaHHBIX TOKCHUYHBIX Be-
IIECTB, BKJIIOYAOIIAs JaOOpaTOpHbIE MaTEpUalbl, CEIbCKOXO3UCTBEHHBIE
XUMHKAThl, COCIMHEHUS TSKEIbIX METAUIOB. 3. ATEHTCTBO IO OXpaHe
OKpY>KaroIllel cpe/ibl UCHOJIB3YEeT METOJ] YIPEXKIAECHUA, YTOObl MUHUMU3H-
poBaTh BpE, KOTOPbIA HAHOCAT AKOCHCTEME MecTULUAbl. 4. ENUHCTBEH-
HBII c10co0 BOCCTaHOBUTH OMOpa3HOOOpa3ue — 3TO YCTPAHUTh UCTOUYHUKU
3arpsi3HeHus. 5. [IpomblluieHHOE 3arps3HEHHE HEOIaronpusiTHO BO3ACH-
CTBYET Ha OMopa3HooOpa3ue B Teuenue nociuennux 200 ner. 6. JlanHoe uc-
clieZIoBaHUE KJacCUPUUUPYET OMOJOCTYIMHOCTh HMPOJYKTOB JJIi OpPTaHU3-
MOB B OKPY>KaloIEH cpefie U UX OTHOCUTENBHYIO TOKCUIHOCTb.

Exercise 8. Read and translate the text “Degrading toxicants”, an-
swer the following questions.

1. What methods can help to decrease the availability of chemicals?
2. What are the influential inorganic pollutants? 3. Why is it important to
rebuild the ecosystem services?

In the case of pollution leading to buildup of toxic material, reduction
of availability to the environment must be ensured to rebuild ecosystem
services in a polluted area. Although physical or chemical methods such as
change in acidity or absorption into the soil can help decrease the availabil-
ity of chemicals, additional monitoring and securing is necessary to make
sure that the pollutant is not brought back into the environment.

Ideally, the system should be able to degrade the pollutant by microbes
or fungi, as this will irreversibly destroy the toxicant. Many inorganic ma-
terials take a long time to biodegrade, which means that their buildup rate
is almost proportional to the total rate of pollution at any given time. These
are also often some of the most potent and generally poisonous materials
and thus strongly toxic even in low concentrations. Influential inorganic
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pollutants include non-metals like ammonia and cyanide and heavy metals
such as Cu, Hg, Cd among others, which are all toxic in various degrees.

Many inorganic discharges are point sources, so proper treatment of
material is generally possible through biological degradation with microbes
and fungi or electro-kinetic treatment (the use of electricity to reduce heavy
metal ions and turn them into elemental precipitates). Also, most heavy
metals are much less toxic in alkaline environments, a fact that can be used
in treatment plans. Some combination of these three techniques should be
established to lower emissions for point source metal pollution.

Exercise 9. Point out which of the words in bold perform the func-
tion of the subject of the sentence.

1. Many inorganic materials take a long time to biodegrade. 2. Some
combination of these three techniques should be established to lower
emissions. 3. Influential inorganic pollutants include non-metals like am-
monia and cyanide and heavy metals. 4. It is often assumed that govern-
mental restrictions or strong consumer pressure are necessary to cause
significant reduction in the production of polluting goods. 5. Organic and
inorganic wastes are releases of large amounts of the most ecotoxic mate-
rials. 6. Data on ecotoxicity was historically accumulated by reviewing
polluted sites and comparing them to pristine sites or to historical data.
7. The effect most closely correlated with loss of ecosystem services is tox-
ification of environment. 8. The only way to restore biodiversity to areas
affected by dissolute pollution is to remove the sources of pollution.

Exercise 10. Agree or disagree with the following statements.

1. While expansive toxicity databases exist for most laboratory materials,
agrochemicals and heavy metal compounds, such data is only just being accu-
mulated for household, medicinal and other regularly applied chemicals.

2. To evaluate solutions to pollution, it is not indispensable to distin-
guish between different kinds of industrial pollution.

3. Industrial pollution has slightly affected biodiversity for the last two
centuries and continues to decrease globally.

4. The EPA takes a pre-emptive approach to minimizing damage to ecosystems
from pesticides by requiring chemical industries to register new pesticides for use.

5. Most household and medical chemicals have comparable ecotoxicity and
are harmful due to environmental concentrations on the parts per trillion scale.

6. Where pollution has already been released into the environment, cir-
cumstances previous to the pollution are difficult to extrapolate.
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UNIT VII

REDUCING POLLUTION APPROACHES

Exercise 1. Read and memorize the following words:

Approach — moaxo; treatment — o6pabotka; fungi (pl) — rpuosr; thres-
hold — moporogsrii; facility — cpeacrsa; o6opynoBanue, ammaparypa; lack —
HEJ0CTaTOK, HeXBaTka, restriction — orpanndenwue; prevent — mpemotspa-
mathb; levy — coop, HamorooOsioxkeHue; underestimate — HeTOOIICHUBATS;
eliminate — ycrpansth, ynansate; warrant — moarBepkaarh, rapaHTHPOBATH,
incentive — moOyxeHHne, CTUMYJI;, SEWage — CTOYHBIC BOABI; consumption —
notpedienue; accessible — nocrymusli, mocTrkuMeIi; discharge — BeIOpoc,
ciuB, cruyck; disposal — uzbasienue, ycrpanenue; significant — BakHbIi,
3HA4YMTENbHBIN; Shift — ciBuraTh, cMemats; MINING — TOPHBINA, TOPHOI00bI-
BAIOIIMI, awareness — ocsenoMiIeHHOCTh, benefit — mons3a, BeIrOAa; NON-
compliance — HenoqUMHEHKE, HECOOIIOICHNUE.

Exercise 2. Read and translate the following international words.
Use a dictionary if necessary.

Priority, degrade, cause, corporation, base, preference, technique, per cent,
private, regulation, production, exploit, alternative, result in, counseling,
polluter, biomimicry, transition, generate, integrate, urban.

Exercise 3. Read the text “Reducing pollution approaches” and do
the tasks following it.

There are two approaches through which pollution can be reduced.

1. Reducing consumption or usage of a polluting product.

2. Treatment of wastes, discharges and disposals of a pollutant.

Yet waste treatment can only be effective if pollution is coming from a
defined and accessible source (point source). Many countries, including the
E.U., Switzerland, Canada and the U.S., have effectively implemented sys-
tems that treat waste water for most chemicals, yet significant improvement
in methods are possible. In such improvements, priority should be given to
considering the use of microbes or fungi for cleanup of heavy metals and
organic compounds that are hard to degrade because of their high efficien-
cy relative to chemical or physical methods.

Most developing and threshold countries lack treatment facilities,
meaning waste waters in these countries are significantly more toxic per
unit mass then waste water in developed countries, which is also a result of
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companies shifting pollution-intensive production to countries with fewer
environmental restrictions. This is especially observed in the mining indus-
try, where treatment of waste is often very expensive and pollutants are
very toxic.

It is often assumed that governmental restrictions or strong consumer
pressure are necessary to cause significant reduction in the production of
polluting goods, because there is usually no short-term internal benefit to
reducing pollution for corporations. The reasons corporations reduce their
pollution are based on consumer preference for low-pollution goods and
the high cost of noncompliance with environmental regulations. But reduc-
ing pollution does not only mean treating waste or paying for waste remov-
al, which only raises costs. Research suggests that preventing pollution dur-
ing the production process by reducing use of pollutants or implementing
low-use techniques actually increases efficiency and financial performance
of private corporations by an additional 5 to 8 percent over five years.

Consumers and governments need to do their part to push companies
to decrease pollution. Although pollution prevention can provide a finan-
cial incentive for private corporations, consumer pressure is still necessary
to develop company awareness of pollution issues. To implement standards
throughout a pollution-intensive industry, a government agency must im-
plement environmental regulations. Regulations could include a levy or tax
plan which would make polluters pay a fixed amount of money for pollu-
tion, a cap-and-trade system which would fix the amount of emissions, pre-
scription of maximum releases, or minimum waste reduction techniques.
Such regulations might come with a high cost to production if no compara-
ble alternatives are available and efficiency measures are already exploited.

However, efficiency measures are underestimated by at least 30 per-
cent of managers. The potential for development of efficiency has resulted
in a small industry of efficiency counseling, which could be helpful in
eliminating unnecessary pollution from industrial processes. In general,
government regulations need to be stronger in order to eliminate such in-
dustrial overuse of pollutants and provide incentives for research and im-
plementation of more efficient techniques. The exact guidelines must be
determined by case, as different pollutants have different effects and can be
reduced by different measures, which warrants different approaches.

A long-term solution that could reduce pollution from agricultural
chemicals is research into more sustainable methods of farming large
amounts of food, such as ecosystem engineering or biomimicry (design and
production of materials, structures, and systems that are modeled on bio-
logical entities and processes). This research focus is necessary for an
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eventual transition to non-polluting agriculture, which is not feasible now
because current methods don’t work. However, non-polluting agriculture
will eventually become necessary, because all pesticides are by definition
poisons; indefinitely relying on them is not a solution that will generate in-
tegrated ecosystems, which are necessary to eventually increase biodiversi-
ty while keeping high yields.

Other organic materials are often not quite as toxic as pesticides, yet
studies have found that degraded forms of dichlophenac, a common pain-
killer, have caused the loss of kites, a carrion-eating bird, in Pakistan and
India. Organic solvents can also have high toxicity values, making them
ecologically significant as well. Unlike agrochemical pollution, which oc-
cupies too much area and includes too many possibilities for runoffs to be
modeled as a point source, most other organic chemicals released to the en-
vironment are gathered in waste disposals of urban or industrial sewage
systems and can theoretically be treated.

For effective treatment, the proper degrading microbes as well as
enough time are necessary, which means that extensive treatment plants
should be developed for many countries. This treatment could take the
form of microbial degradation plants commonly used in industrialized
countries or, if sufficient space were available, constructing degrading wet-
lands could be a cost-effective alternative.

Exercise 4. Answer the following questions.

1. What are two approaches through which pollution can be reduced?
2. What improvements are introduced to make waste treatment system
work more efficiently? 3. What difficulties do developing and threshold
countries encounter? 4. What is necessary to reduce the production of pol-
luting goods? 5. What is the advantage for producers to reduce use of pol-
lutants? 6. What do governmental regulations include? 7. What is the po-
tential for development of efficiency of environment protection measures?
8. What is biomimicry? 9. How are proper degrading microbes commonly
used in industrialized countries?

Exercise 5. Read the text “Recolonization” and make up a written
summary what is this text about. Mind the meaning of the following
words.

1. Space — mpocTpaHCTBO; ProXimity — 6m30cTh, OJIM3KOE PACHOIONKE-
Hue; pond — mpyx, 3anpyna; mammal — miekonuraroree; impair — yxyn-
1aTh, MOPTUTH; extinction — ucyesHoBenue; waterfowl — BomoruiaBaroras
ntuia; obstacle — mpemsrcraue; be rid of smth — uzbasistTbest 0T Yero-aroo;
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availability — npurognocts, monesnocts,; refill — 3amoaHUTH, BOCCTAaHOBHTS;
habitat — cpema, MecTo oOMTaHMsI, PAacIPOCTPAHEHHS, apeaj KUBOTHOIO
HJIA paACTCHHUA.

2. Guess the meaning of the international words: toxicity, intolerant,
recolonization, reconstruction, isolated, biome, fragmentation, urbaniza-
tion, era, niche, intervention.

After a site has been rid of its toxicity and offers a space in which
normal, pollution-intolerant organisms can live, recolonization and recon-
struction of the ecosystem need to occur. This recolonization depends on
the availability of organisms to refill the parts of the ecosystem that have
been destroyed. If a distinct and isolated environment were destroyed, such
as pond ecosystem, not all species may be available in close proximity.

Macroorganisms, like mammals, amphibians, or fish, often have their
own mechanisms of travel, yet even many of them need connected biomes
(a large naturally occurring community of flora and fauna occupying a ma-
jor habitat). On the other hand, many smaller organisms that are essential to
the ecosystem, such as small insects or microbes, cannot travel on their
own and rely on wind, rain, drift, or transportation by other organisms to
change places. Macroorganism travel may be significantly impaired by
habitat fragmentation through urbanization, pollution of river biomes all
the way to their sources, or an extinction or large reduction in numbers of
transporting species such as waterfowl.

These obstacles are also often directly correlated to the pollution or the
cause of pollution. For instance, strong industrial presence can pollute envi-
ronments, but will also lead to urbanization and habitat fragmentation due
to workers living nearby. If there are no colonies preserved from pre-
pollution eras and classical mechanisms of transport have been destroyed
for organisms occupying important niches in the ecosystems, careful hu-
man intervention may be needed to introduce necessary species.

Exercise 6. Read the text “Action Plan”. Pay attention to the facts to
be able to answer the following questions. Mind the meaning of the fol-
lowing words.

1. What is the purpose of the action plan? 2. What treatment of waste
IS necessary if it is inevitable that heavy metals will be released? 3. When
should a fixed standard of emissions and ecotoxicity be set? 4. When is a
blanket ban introduced? 5. What is bioremediation? 6. What is research
necessary to conduct for to reduce industrial pollution?

Tailor — criermanbHO MPHCITOCAONIMBATE ISl YbHX-THOO0 HYXT; POSE —
CTaBHTh, Hajararh; rateé — cKOpoCTh, ypOBeHb; inevitable — Hen30eKHbBIN;
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precious — 1eHHbIN; processing — odpadotka; alkaline — memounoii; pre-
cipitate — BeImamaTh B 0calIoK, ocaxkaaThcs; application — mpumenenue;
lead — BecTn Kyma-mu0OO0, MPUBOAUTE; €XCessively — u30bITOUHO, KpaiiHe;
secure — obecrieunBarh, CTpaxoBaTh; irreversible — HeoOpaTuMEbIi; appro-
priate — COOTBETCTBYIOLIHHA.

Any action plan to reduce industrial pollution will need to be tailored
toward specific pollutants to work well and not pose undue risks on either
the economy or the environment. A slightly generalized plan based on the
different kinds of solutions available can be proposed for the different pol-
lutants.

Reduction of Pollution

Toxic metals should have a restriction on maximum environmental re-
lease based on relative toxicity levels and accumulation rates in ecosys-
tems. If it is inevitable that heavy metals will be released in waste, treat-
ment is necessary before the waste is to be released into the environment.
In a series of steps, electrolysis should be used to reduce precious metals
(Cu, Ag), which can then be refined and sold. Then, biological processing
with the appropriate microbes should be used to reduce toxicity of very re-
active ions (Hg, Cd, Mn). Last, the waste solution should be made slightly
alkaline to precipitate as much metal hydroxides as possible before release
into the environment.

« Toxic organic compound emissions that are not pesticide applica-
tions should be reduced by setting a fixed standard of emissions and eco-
toxicity in a cap-and-trade system which can gradually be lowered. Ideally,
this would eventually lead to zero emissions, as most organic compounds
can be degraded by microbes and thus treated effectively. If compounds are
found to be excessively toxic, a blanket ban should be introduced.

« Agrochemicals should be subject to a taxation system in which the
ecotoxicity of the compound determines the levy. However, some danger-
ous pesticides such as atrazine should be incorporated in a cap-and-trade
system of dangerous agrochemicals that would gradually be lowered to al-
low time for transition to less dangerous chemicals. Again, excessively tox-
ic compounds will need to be removed from the market by a blanket ban.

Detoxification and Recolonization

« Strongly polluted sites should be cleaned up through progams such
as the U.S. Superfund, though bioremediation and in-site cleanup should be
the preferential treatment options.
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« Physical and chemical reductions to bioavailability will need to be
secured additionally, preferably by an irreversible degradation, so that pol-
lutants cannot be released again.

« Once a site has been detoxified, appropriate measures should be tak-
en to ensure that all important positions of the biome can be fulfilled.

Research is necessary for more advanced treatment plans, systems of
production that do not use polluting agents and remediation technology.
Research should be influenced by key concepts such as integration of eco-
systems and biomimicry.

Exercise 7. Find synonyms in the following list of the words.

Research, treatment, secure, remediation, influence, notion, levy, de-
crease, abundantly, incorporate, refine, precious, difficulty, impair, deterio-
rate, excessively, reduction, valuable, investigation, provide, lower, tax,
concept, obstacle, processing, affect, introduce, purify.

Exercise 8. Translate the following sentences. Point out the “-inQ
constructions”; state the function of the verbals.

1. Reducing consumption or usage of a polluting product is one of the
approaches to reduce pollution. 2. Waste treatment can only be effective if
pollution is coming from a defined and accessible source. 3. Biological
processing with the appropriate microbes should be used to reduce toxicity
of very reactive ions. 4. If there are no colonies preserved from pre-
pollution eras and classical mechanisms of transport have been destroyed
for organisms occupying important niches in the ecosystems, careful hu-
man intervention may be needed to introduce necessary species. 5. Strong
industrial presence can pollute environments, but will also lead to urbaniza-
tion and habitat fragmentation due to workers living nearby. 6. Macroor-
ganism travel may be significantly impaired by habitat fragmentation
through urbanization, pollution of river biomes all the way to their sources,
or an extinction or large reduction in numbers of transporting species such
as waterfowl. 7. Biome is a large naturally occurring community of flora
and fauna occupying a major habitat. 8. If sufficient space were available,
constructing degrading wetlands could be a cost-effective alternative.
9. For effective treatment, the proper degrading microbes as well as enough
time are necessary, which means that extensive treatment plants should be
developed for many countries. 10. Degraded forms of dichlophenac, a
common painkiller, have caused the loss of Kites, a carrion-eating bird, in
Pakistan and India. 11. Organic solvents can also have high toxicity values,
making them ecologically significant as well. 12. However, non-polluting
agriculture will eventually become necessary, because all pesticides are by

48



definition poisons; indefinitely relying on them is not a solution that will
generate integrated ecosystems, which are necessary to eventually increase
biodiversity while keeping high yields.

Exercise 9. Translate the sentences into English.

1. BoccranoBiieHHe KOJOHHUM 3aBUCUT OT BO3MOXKHOCTEH OpPraHH3MOB
3aMOJHUTh T€ YacCTH 3KOCUCTEMBI, KOTOpbIE ObUIM pa3pylleHsbl. 2. buom —
3TO KpPYMHOE, BCTpeyarolieecs: B MpUpojie COOOIIECTBO KUBOTHOTO U pac-
TUTENHFHOTO MHpa B €CTeCTBEHHOM cpeze. 3. CHIKeHHe NoTpeOiIeHus B 1ie-
JIOM WJIXA NOTPEOJIEHUs 3arpsI3HAOIIMX TOBAPOB — 3TO BO3MOKHOCTh YMEHb-
IIMTH 3arpsi3HEHHE OKpYXKarolei cpeapl. 4. Ha ccnenoBanne TOMKHBI OKa-
3bIBaTh BIIMSIHUE KIIFOUEBBIE MOHATHUS, TAKUE KaK MHTerpanus (oObeauHe-
HUE) HKOCUCTEM M OMOMUMUKpUSA. 5. TOKCUUHBIE METaIbl JOJKHBI UMETh
OTpaHUYEHUS Ha BBIOPOC B OKPYXKAIOIIYIO CPEy, B 3aBUCUMOCTU OT YPOB-
HSI UX TOKCUYHOCTU ¥ CKOPOCTH HaKOIUIEHUs B OKpYyKarolen cpene. 6. tu
UCCIIEJOBaHMsI HEOOXOAUMBI Il OKOHYATEIBHOTO Mepexoa K CelbCKOMY
XO35IICTBY, KOTOPOE HE 3arpsA3HAET OKPYKAKOUIYIO cpefy. 7. ATpOXHUMHKA-
Thl JIOJKHBI 00J1araThCsi HAJOIOM, II€ CTENEHb TOKCUYHOCTU OIpPEIEsIeT
BEJIMYMHY Hajora. 8. MHorue Majible OpraHu3Mbl, HEOOXOAUMBIE ISl KO-
CUCTEMBI, HE MOTYT MEPEMEIIATHCA CAMOCTOATEIBHO W 3aBUCAT OT BETpAa,
JOXJIA U T. 1.

Exercise 10. Pay attention to different meanings of the word “far” in
different word combinations. Translate the following sentences.

far

far adj — nanexuii

far adv — nanexo

far adv — mpuiiararenbHOe B CpaBHUTEIBHON CTEIICHW — TOpa3/io, 3Ha-
YUTETBHO

by far — 6e3ycioBHO

so (as) far as ... is concerned — uro kacaetcs. ..

so far as — HacKOJIbKO, TOCKOJIBKY

so far — moka, 10 Tex (cux) mop

far from — manexo ot, coBcem He

1. At first sight the phenomena of electrolysis are from simple to ex-
plain and further experiments are necessary. 2. The small non-metallic atoms
exert a powerful attraction on the hydrogen because its electron is so far re-
moved that it is almost a hydrogen ion. 3. Far greater use of plastics is ex-
pected in industrial construction. 4. Every enzyme so far isolated has proved
to be either a simple or complex protein. 5. The process of fractionation may
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be carried so far that a pure crystalline active substance is obtained. 6. Ap-
paratus not immediately required should be kept as far as possible in a neat
orderly manner. 7. Coal does far more for each of us than supply the neces-
sary heat to move our trains. 8. So far s we know the oil that we obtain
from the earth will not last more than a few centuries at the present rate of
consumption. 9. By far the most useful solvents are the hydrides. 10. So far
they did not succeed in their efforts to raise the engines.

Exercise 11. Agree or disagree with the following statements.

1. Toxic metals should have a restriction on minimum environmental re-
lease based on relative toxicity levels and accumulation rates in ecosystems.

2. Agrochemicals should not be subject to a taxation system in which
the ecotoxicity of the compound determines the levy.

3. The waste solution should be made slightly basic to precipitate as
much metal hydroxides as possible before release into the environment.

4. Any action plan to reduce industrial pollution will need to be tai-
lored toward specific pollutants to work well and not pose undue risks on
either the economy or the environment.

5. Many smaller organisms that are essential to the ecosystem, such as
small insects or microbes, can travel on their own and do not rely on wind,
rain, drift, or transportation by other organisms to change places.

6. The recolonization depends on the availability of organisms to refill
the parts of the ecosystem that have been destroyed.

7.Biomimicry is design and production of materials, structures, and
systems that are modeled on biological entities and processes.

8. Biome is a large naturally occurring pattern of flora and fauna occu-
pying a major habitat.

9. Most developing and threshold countries lack treatment facilities.

Exercise 12. Speak on the topic “Pollution in Industry”.



UNIT VIl

ENVIRONMENTAL POLLUTION

Exercise 1. Read and memorize the following pollutants, substances
and diseases they cause, that are described in the units below:

Pollutants
(3aepszusiowue sewecmsa | 3aepsznument)

Carbon dioxide emissions — BeIOpocsl nuokcuma yriaepona; chloro-
fluorocarbon (CFCs) — xnopdropyriaepossr; dense non-aqueous phase lig-
uids (DNAPLS) — xxuakoctu miotHoi HeBoaHo# ¢asbr; dichloro diphenyl
trichloroethane (DDT) / organochlorine insecticide — auxyop-audenun
TpuxyiopdTan / xmopoprannveckuid mHcektuimn, diesel exhaust (DE) -
mm3enbHbld BeIXJIon, Environmental Persistent Pharmaceutical Pollutants
(EPPP) — skojiorruecku cTOWKHE (hapMaIleBTHUSCKUE 3arps3HUTENN; NON-
methane volatile organic compounds (NMVOCS) — He coaepskaiiue MeTaH
JeTydne opraHuueckue coenuHeHus; persistent organic pollutants (POP) —
CTOWMKHE OpraHWyeckue 3arps3Hurtend; point source pollution (PS) -
TOYeUHbIH uCcTOUHUK 3arpssHenus; polychlorinated biphenyl (PCB) -
nojuxjaopupoBanubii Oudenwmr; total suspended solids (TSS)— ooOmiee
coJiep)KaHue B3BEIICHHBIX TBepAbIX uactull, Volatile organic compounds
(VOCSs) — netyune opraHUYeCKUEe COCAMHCHUS.

Substances (npumecu)

Ammonia (NH;) — ammuak; carbon dioxide (CO;) — yriekucnblii ras,
yraekuciora; carbon monoxide (CO)— okuchk yriepoja, yrapHblid ras;
chlorinated hydrocarbons — xmopcoaepxaiuii yriesogopos, petroleum
hydrocarbons — medrsausie yriaesogoposasi; methane (CH4) — meran; naph-
thalene (CioHs) — Hadramun; nitrogen dioxide (NO,) — nByokuch a3oTa;
polychlorinated biphenyl — monuxnopuposanusiii oudenwmt; polycyclic ar-
omatic hydrocarbons — monmiukiIyecKkue apoMaTHUECKUE YTIACBOIOPO/IH;
sulfur compounds — cepaucteie coemuuenus; Sulphur dioxide (SO,)—
JTHOKCH cepbl (cepHUCTHIN ra3); trichloroethylene — tpuxopaTriieH.

Polynuclear aromatic hydrocarbons
(noruyuxkiuueckue apomamuueckue y2ne000poobl)

Anthracene — antpanen; benzo(a)anthracene — Gen3zoantparieH; ben-
zo(a)pyrene — Oenzonmpen; benzo(b)fluoranthene — 6enzodnyopanten;
benzo(k)fluoranthene — Genzodayopanten; indeno(cd)pyrene — wuHaEHO-
nupeH; phenanthrene — ¢peranTpeH.
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Microorganisms found in surface waters
(Mukpoopeanuszmel, HatloeHHble 8 NOBEPXHOCTIHBIX B00AX)

Viruses that cause human diseases (supycsi, 6vizbisarowue 3a60-
nesanus uenosexka). Burkholderia pseudomallei — marorennas rpamorpu-
HaTeNIbHAs MMOABIIKHAS MMajJouKkoBuaHas Oakrepus poga Burkholderia; Coli-
form — xwmmeunas nmanouka; Cryptosporidium parvum — KpHIITOCTIOPH NS
napsyMm; Giardia lamblia — nam0Omus; Novovirus — HoBoBupyc; Parasitic
worms (helminths) — mapasutudeckue depBu (renbMuHTHI); Salmonella —
caJbMOHEJIIA.

Diseases (3abonesanus)

Birth defects — BpoxmeHHBII TTOPOK, nedeKkT, MOpok pa3BuTus; death
by exposure via direct contact — cmepTh OT BO3JCHCTBUS Yepe3 MPSIMOit
koHTakT; depression of the central nervous system— mnopaxkeHue
IICHTPAJIbHOW HEPBHOW CHUCTEMBI, eye irritation — pasapaxenue rias; fa-
tigue — ycramocth, yromienue, anatus; headache — romosuas 6oib; heart
or lung disorders — paccrpoiicTBo paboThl cepana u jerkux; inhalation —
acuparus; Kidney changes — usmenenus B moukax; leukemia — neiiko3,
aevikemus, 6enokposue; liver changes — usmenenus meuenu; lung cancer —
pak JIeTKHX; Nausea — ToIrHoTa; Neurologic symptoms — HEBpPOJOTHYECKHUE
cumnToMbl; neuromuscular blockage — HepBHO-MBIIeUHAs Oytokana; SKin
rash — BeIchITanue Ha Koxe; to develop cancer — 3aboneBaTh pakoM.

Respiratory Diseases
(3abonesanus OvixamenvHvlx nymeir)

Cardiovascular disease (affected by high blood pressure) — cepaeuro-
COCyaucToc 3360H€B3HI/IG, IMPOTCKAIICC C BBICOKHMM apTCPHAIBHBIM
nasiienuem; chest pain — 6oas B rpyau; congestion (syn. flushing, hypere-
mia) — npuaMB KpoBH, rumepemus; pulmonary congestion — nerounas
runiepemust; throat inflammation — Bocnianienue ropiia.

Exercise 2. Read and memorize the following words of this unit:

Absorptive capacity — mornomiaromas crocooHocts; acidity of ocean
waters — KucIIoTHOCTh okeana; adverse air quality — HeraTuBHbBIC KauecTBa
BO31yXa; biodegradable — paznaraemerit Mukpoopranuzmamu (o niacmmac-
cax), TOPTAIIMICS TOa JeHCTBHEM MHKpOOpranu3moB; chemicals —
XUMHKAJIMH, XUMHKATBI; cOntamination — 3arpsi3HeHue, 3apaxenue; degra-
dation products (DP)— mpoayktel pacmana; diluted — pa3odaBiieHHBIH,
paxmxennsiin; discharge of wastewater — copoc crounsix Boma; domestic
sewage — OwITOBBIC CcTOYHBIC BOjbI; electrostatic precipitator (ESP) —
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AIIEKTPOCTATUYCCKHI  (riIbTp/ocamuTeNb; €MmisSSion SOUrCe — HMCTOYHHUK
3arps3HeHus  (Bo3myxa); eutrophication — sBrpodukanms (3apacTaHue
Bojoema); pollutants — sarpssusromme BemiecTBa;, human amenities —
ymoOcTBa IS yesioBeka; inappropriate objects — nenoaxozsiinre 00bEKTHI;
infertile soil — Gecrutogupie moussr; Integrated Pest Management (IPM)
techniques — meTombl KOMIUIEKCHON OOpPBOBI C CEIIbCKOXO3SHCTBEHHBIMHU
BpEIUTEIIAMH; INVasive Species — nHBa3uBHEIC (3axBaTHUYECKUE) BUIBI, lit-
tering / roadside litter — 3amycopuBanue / Mycop Ha 000YMHAX JOPOTH; Ma-
rine ecosystem — Mopckas »KocucTema; 0Nngoing decrease — mpoJaoI-
JKarolleecss CHWXKeHue, particular contaminant — pemkoe, KOHKpETHOE
sarpsi3Hstoniee BemectBo; pollutants — 3arpssusromue Bemectsa; pollu-
tion — 3arpsisaenue; public and private properties — rocynapcTBeHHas u
yacTHas coOCTBEHHOCTD, relevant to — ornocsawmmiics k; surface runoff —
HOBEPXHOCTHBIN cTOK; t0 alter soil — (Bumo)usmensats nmouy; to reduce bio-
diversity — camkath pasHooOpasue Ouosormueckux BuioB; t0 release par-
ticulates — BeiOpachiBaTh TBEp/bIe YacTHIBI / B3BECh; Lrespass — 3a0ymort-
pebaenue; turbidity (cloudiness) — myTHOCTB; XeNobiotics — kceHOOnOTHKH.

Exercise 3. Find synonyms to the words in the list below:

To affect, contamination, types, water, damage, capacity, control, pri-
mary treatment, aqua, monitoring, property, the first time harm, treatment,
kinds, to influence / to cause effect, pollution.

Exercise 4. Match the words, which can be both a noun and a verb,
to their Russian equivalents:

Cause, discharge, list, subject, litter / npuunna, Mmycoputs, oBEprars,
MePEUUCIATh, 0CBOOOKIATH/PA3PsKATh.

Exercise 5. Match verbs to their nouns and give their Russian
equivalents:

To pollute; ozone; effect; pollution; to subject; to affect; to 0zo-
nize; object.

Exercise 6. Read and translate the text. Say what forms of pollu-
tion exist.

The major forms of pollution are listed below along with the particular
contaminant relevant to each of them. Air pollution means the release of
chemicals and particulates into the atmosphere. Common gaseous pollu-
tants include carbon monoxide, sulfur dioxide, chlorofluorocarbons (CFCs)
and nitrogen oxides produced by industry and motor vehicles. Photochemi-
cal ozone and smog are created as nitrogen oxides and hydrocarbons react
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to sunlight. Light pollution includes light trespass, over-illumination and
astronomical interference. Littering means the criminal throwing of inap-
propriate man-made objects, unremoved, onto public and private proper-
ties. Noise pollution includes encompasses roadway noise, aircraft noise,
industrial noise as well as high-intensity sonar. Soil contamination occurs
when chemicals are released by spill or underground leakage. Among the
most significant soil contaminants are hydrocarbons, heavy metals, herbi-
cides, pesticides and chlorinated hydrocarbons. Radioactive contamination,
resulting from 20th century activities in atomic physics, such as nuclear
power generation and nuclear weapons research, manufacture and deploy-
ment. Thermal pollution is a temperature change in natural water bodies
caused by human influence, such as use of water as coolant in a power
plant. Visual pollution, which can refer to the presence of overhead power
lines, motorway billboards, scarred landforms (as from strip mining), open
storage of trash, municipal solid waste or space debris. Water pollution, by
the discharge of wastewater from commercial and industrial waste (inten-
tionally or through spills) into surface waters; discharges of untreated do-
mestic sewage, and chemical contaminants, such as chlorine, from treated
sewage; release of waste and contaminants into surface runoff flowing to
surface waters (including urban runoff and agricultural runoff, which may
contain chemical fertilizers and pesticides); waste disposal and leaching in-
to groundwater; eutrophication and littering.

Exercise 7. Work in pares with the cards “Pollutants” to make up di-
alogues.

I. A pollutant is substance or energy introduced into the environment
that has undesired effects, or adversely affects the usefulness of a resource.
A pollutant may cause long- or short-term damage by changing the growth
rate of plant or animal species, or by interfering with human amenities,
comfort, health, or property values. Some pollutants are biodegradable and
therefore will not persist in the environment in the long term. A pollutant is
a waste material that pollutes air, water or soil. Three factors determine the
severity of a pollutant: its chemical nature, the concentration and the persis-
tence. There are different types of pollutants by absorptive capacity.

I1. Stock Pollutants. Pollutants that the environment has little or no ab-
sorptive capacity are called stock pollutants (e.g. persistent synthetic chem-
icals, non-biodegradable plastics, and heavy metals). Stock pollutants ac-
cumulate in the environment over time. The damage they cause increases
as more pollutant is emitted, and persists as the pollutant accumulates.
Stock pollutants can create a burden for future generations by passing on
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damage that persists well after the benefits received from incurring that
damage have been forgotten.

I11. Fund Pollutants. Fund pollutants are those for which the environ-
ment has some absorptive capacity. Fund pollutants do not cause damage to
the environment unless the emission rate exceeds the receiving environ-
ment’s absorptive capacity (e.g. carbon dioxide, which is absorbed by
plants and oceans). Fund pollutants are not destroyed, but rather converted
into less harmful substances, or diluted/dispersed to non-harmful concen-
trations. Notable pollutants include the following groups: heavy metals,
persistent organic pollutants, environmental persistent pharmaceutical pol-
lutants, polycyclic aromatic hydrocarbons, volatile organic compounds, and
environmental xenobiotics.

IVV. Zones of Influence. Pollutants can also be defined by their zones of
influence, both horizontally and vertically. The horizontal zone refers to the
area that is damaged by a pollutant. Local pollutants cause damage near the
emission source. Regional pollutants cause damage further from the emis-
sion source. The vertical zone is referred to whether the damage is ground-
level or atmospheric. Surface pollutants cause damage by concentrations of
the pollutant accumulating near the Earth’s surface Global pollutants cause
damage by concentrations in the atmosphere.

Exercise 8. Match pollution causes to their health effects according
to the text “Environmental Pollution Effects”.

Causes Effects
1) air pollution a skin irritations and rashes
2) chemical and radioactive b hearing loss, high blood pressure,
substances and sleep disturbance
3) lead and other heavy metals ¢ neurologic symptom
4) mercury d lung disorders and heart diseases
5) noise pollution e neurological problems
6) oil spills f cancer and birth defects

Effects on Human Health

Adverse air quality can kill many organisms including humans. Ozone
pollution can cause respiratory disease, cardiovascular disease, throat in-
flammation, chest pain, and congestion. Water pollution causes approxi-
mately 14,000 deaths per day, mostly due to contamination of drinking wa-
ter by untreated sewage in developing countries. An estimated 700 million
Indians have no access to a proper toilet, and 1,000 Indian children die of
diarrhea every day. Nearly 500 million Chinese lack access to safe drinking
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water. 656,000 people die prematurely each year in China because of air
pollution. In India, air pollution is believed to cause 527,700 fatalities a
year. Studies have estimated that the number of people killed annually in
the UK could be over 50,000.

Oil spills can cause skin irritations and rashes. Noise pollution induces
hearing loss, high blood pressure, stress, and sleep disturbance. Mercury
has been linked to developmental deficits in children and neurologic symp-
toms. Older people are majorly exposed to diseases induced by air pollu-
tion. Those with heart or lung disorders are under additional risk. Children
and infants are also at serious risk. Lead and other heavy metals have been
shown to cause neurological problems. Chemical and radioactive substanc-
es can cause cancer and as well as birth defects.

Effects on Environment

Pollution has been found to be present widely in the environment.
There are a number of effects of this. Carbon dioxide emissions cause
ocean acidification, the ongoing decrease in the pH of the Earth’s oceans as
CO; becomes dissolved. The emission of greenhouse gases leads to global
warming which affects ecosystems in many ways. Invasive species can out
compete native species and reduce biodiversity. Invasive plants can con-
tribute debris and biomolecules (allelopathy) that can alter soil and chemi-
cal compositions of an environment, often reducing native species competi-
tiveness. Nitrogen oxides are removed from the air by rain and fertilise land
which can change the species composition of ecosystems. Smog and haze
can reduce the amount of sunlight received by plants to carry out photosyn-
thesis and leads to the production of tropospheric ozone which damages
plants. Soil can become infertile and unsuitable for plants. Sulfur dioxide
and nitrogen oxides can cause acid rain which lowers the pH value of soil.

Greenhouse gases and global warming

Carbon dioxide, while vital for photosynthesis, is sometimes referred
to as pollution, because raised levels of the gas in the atmosphere are af-
fecting the Earth’s climate. Disruption of the environment can also high-
light the connection between areas of pollution that would normally be
classified separately, such as those of water and air. Recent studies have
investigated the potential for long-term rising levels of atmospheric carbon
dioxide to cause slight but critical increases in the acidity of ocean waters,
and the possible effects of this on marine ecosystems.

Exercise 9. Read and translate the text below. Say what practice of
pollution control is the most effective to your point of view.
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Regulation and Monitoring of Pollution

Pollution control is a term used in environmental management. It means
the control of emissions and effluents into air, water or soil. Without pollu-
tion control, the waste products from consumption, heating, agriculture, min-
ing, manufacturing, transportation and other human activities, whether they
accumulate or disperse, will degrade the environment. In the hierarchy of
controls, pollution prevention and waste minimization are more desirable
than pollution control. In the field of land development, low impact devel-
opment is a similar technique for the prevention of urban runoff.

Pollution control practices recycling, reusing, reducing, mitigating, prevent-
ing, compost. Its devices are dust collection systems (baghouses, cyclones, elec-
trostatic precipitators), scrubbers (baffle spray scrubber, cyclonic spray scrubber,
ejector venturi scrubber, mechanically aided scrubber, spray tower, wet scrub-
ber), sewage treatment (sedimentation (primary treatment), activated sludge bio-
treaters (secondary treatment; also used for industrial wastewater), aerated la-
goons, constructed wetlands (also used for urban runoff)), and industrial
wastewater treatment (api oil-water separators, biofilters, dissolved air flotation).

To protect the environment from the adverse effects of pollution, many na-
tions worldwide have enacted legislation to regulate various types of pollution as
well as to mitigate the adverse effects of pollution. Pollutants can cross interna-
tional borders and therefore international regulations are needed for their control.

The Stockholm Convention on Persistent Organic Pollutants (2004) is
an international legally binding agreement for the control of persistent or-
ganic pollutants.

Pollutant Release and Transfer Registers (PRTR) are systems to collect
and disseminate information on environmental releases and transfers of
toxic chemicals from industrial and other facilities.

The European Pollutant Emission Register is a type of PRTR provid-
ing access to information on the annual emissions of industrial facilities in
the Member States of the European Union, as well as Norway.

The Resource Conservation and Recovery Act (RCRA) regulates the
management, transport and disposal of municipal solid waste, hazardous
waste and underground storage tanks.

Exercise 10. Answer the following questions:

1. What types of pollutants by absorptive capacity do you know? 2. What is
the main difference between light and noise pollution? 3. How many factors de-
termine the severity of a pollutant? 4. Persistent synthetic chemicals, non-
biodegradable plastics, and heavy metals are known to be stock pollutants, aren’t
they? 5. For which pollutants the environment has some absorptive capacity?

Exercise 11. Speak on the topic “Environmental Pollution”.
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UNIT IX

SOLUTION FOR AIR POLLUTION

Exercise 1. Read and memorize the following words of this unit:

Abatement — 6ops0a; acid rain — kuciaoTHBIA A0XAb; acidification —
okucienue; ambient air — remmeparypa Bo3ayxa; animal tissue — sxuBotHas
TKaHb; anthropogenic pollutants — anTponorennsie 3arps3auTend; anthro-
POgenic SOUrces — aHTPOITOTeHHbIC HCTOYHUKH; asphyxiant — ymyraromui
ra3, attainment — nocrmxenwe; averaged — ycpemaHeHHBIH; basement —
nojBai; biting odor — enkwmii 3anax; blower — BenTmiATOp; Carcinogens —
KaHIIeporeHsl; caustic — xkaycruk; chlorofluorocarbons — xmopdrop-
yriepossl; controlled fire — ympanenue oruem; conversion to cleaner
fuels — mpeoOpazoBaHHe B SKOJIOTMYECKH YWCTHIC BHIBI TOILIMBA; CrOP
waste — orxoxsr 3emienenus; displacement — nmepememenue; disposable —
oaHOpa3oBbIi; dung — maBo3; duration of activity — mpogomKUTEeIbHOCTD
nesitenbHOCTH; electrostatic precipitators — snexTpoduasTpel; enhanced —
pacumpennsiii; flammable — roprouee, Bocriamenumsrii; flue gas — apimo-
Boit ras; fossil fuel — uckonaemoe rorumso; fume — aeim; furnaces — neuu;
germination — mpopacranue; greenhouse effect — mapHuKOBBIH 3¢ deKT;
hazardous — omacusiii; haze — neimka; health hazard — omacHocTs mis
3nopoBbs; heavy dust loads — tsoxensiii mycop; landfills — csamku; liquid
droplets — karum >xmaxoct; multicyclones — mynerunukions; natural
SOuUrces — mpupoIHbie UCTOYHHMKH, Noble gas — GmaropoaHbiid ras; nuclear
explosions — smepuble B3pwIBBI; NUtritional needs of terrestrial organisms —
MUINEBbIC MOTPEOHOCTH KUBBIX OpraHn3MoB; 0Zone depletion — ucromeHue
030HOBOTO cJos; persistent free radicals — ycroiurnBsie cBOOOIHBIC paju-
kasbl; photochemical smog — ¢poroxumuueckuii cmor; photolytic process —
doromuTrueckuii mporiecc (mporiecc paspylieHHs IO BO3JACHCTBHEM
cBetoBoro m3nydenus); plume downwind of cities — nuteti ¢ moaBeTpeH-
HOM CTOPOHBI TOpoja; portmanteau — mpousBogHOE; prairie restoration —
BOCCTaHOBJICHHME mpepuii; precursor to foodstuffs — mpemmecrBennuk
NUINEBBIX MPOAYKTOB; primary pollutants release — BeIOpoc 3arps3HSIONIMX
Beriect;prolonged exposure — purensHOE Bo3aelicTBre; prominent pollu-
tants — BuauMBbIe 3arps3HAIONIME BEIIecTBa; pungent odor — peskuii 3amax;
radioactive decay of radon — pamnoakTuBHBIN pacmaja pajaoHa; Schematic
drawing — ueptex; Smoke stacks of power plants — msiMoBBIE TPYOBI
9JIEKTPOCTAHIIMI; Stationary sources — crarroHapHble ncTouHukH; suffoca-
tion — yaymbe; sulphur dioxide — nByokucs cepsl (cepHUCTBIH Ta3); Synthe-
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sis of pharmaceuticals — cunTe3 nekapcTBeHHBIX cpeacTB; tiny particles of
solid — xporieuHbie YacTUIlbl TBEpAOro BemecTBa; to bioaccumulate — na-
KariuBaTh Omojoruuecku; to biomagnify in food chains — ycunuBarbes
Ouostornvecku B MUIIEBBIX 1iensx; to burn fuel — cxxurare Tormueo; to per-
sist in — cymectBoBath B; t0 remove a pollutant — ynansate 3arpssHsroiiee
BemiectBo; toluene — Tomyousr; UV radiation — ynsTpadmuoneroBoe u3iy-
genue; Vehicular and industrial emissions — aBTOMOOWJIBHBIE W
IIPOMBINIICHHBIE BBEIOpOCHI; Vehicular exhaust — aBToMOOMIIBHBIN BBIXJIOLN,
volatile organic compounds — yrerydne opraHuveckre cCoeIuHEHUs; Waste
Incinerators — ycTaHOBKH JUIS COKUTAHUS OTXO0JIOB; XYylene — kcuiron.

Exercise 2. Match substances to their chemical formulas:

Ammonia, carbon monoxide, carbon dioxide, methane, nitrogen diox-
ide, sulphur dioxide / CH4, CO, CO,, NH3, NO,, SO..

Exercise 3. Compose word combinations matching the words in col-
umns:

coal, sprays, deposition, contami- | burning, aerosol, waste, particulate,
nation, schematic, impact, ocean, | drawing, environmental, acidifica-
wet tion, scrubber

Exercise 4. Match adjectives to their nouns and give their Russian
equivalents:

Responsible, sulfuric, hazardous, gaseous, asphyxiant, response, sul-
fur, hazard, gas, asphyxia.

Exercise 5. Read and translate the text. Say what anthropogenic and
natural sources of air pollution you know.

Sources of air pollution refer to the various locations, activities or fac-
tors which are responsible for the releasing of pollutants into the atmos-
phere. These sources can be classified into two major categories which are
anthropogenic sources and natural sources.

Anthropogenic Sources of Air Pollution

Anthropogenic sources (human activity) are mostly related to burning
different kinds of fuel listed below. Stationary sources include smoke
stacks of power plants, manufacturing facilities (factories) and waste incin-
erators, as well as furnaces and other types of fuel-burning heating devices.
In developing and poor countries, traditional biomass burning is the major
source of air pollutants; traditional biomass includes wood, crop waste and
dung. Mobile sources include motor vehicles, marine vessels, aircraft and
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the effect of sound. Chemicals, dust and controlled burn practices in agri-
culture and forestry management. Controlled or prescribed burning is a
technigue sometimes used in forest management, farming, prairie restora-
tion or greenhouse gas abatement. Fire is a natural part of both forest and
grassland ecology and controlled fire can be a tool for foresters. Controlled
burning stimulates the germination of some desirable forest trees, thus re-
newing the forest. Fumes from paint, hair spray, varnish, aerosol sprays and
other solvents Waste deposition in landfills, which generate methane. Me-
thane is not toxic, however, it is highly flammable and may form explosive
mixtures with air. Methane is also an asphyxiant and may displace oxygen
in an enclosed space. Asphyxia or suffocation may result if the oxygen
concentration is reduced to below 19.5% by displacement.

Natural Sources of Air Pollution

Natural sources, listed below, are related to dust from natural sources,
usually large areas of land with little or no vegetation. Methane, emitted by
the digestion of food by animals, for example, cattle. Radon gas from radi-
oactive decay within the Earth’s crust is a colorless, odorless, naturally oc-
curring, radioactive noble gas that is formed from the decay of radium. It is
considered to be a health hazard. Radon gas from natural sources can ac-
cumulate in buildings, especially in confined areas such as the basement
and it is the second most frequent cause of lung cancer, after cigarette
smoking. Smoke and carbon monoxide from wildfires. Vegetation, in some
regions, emits environmentally significant amounts of volatile organic
compounds (VOCs) on warmer days. These VOCs react with primary an-
thropogenic pollutants — specifically, NO,, SO, and anthropogenic organic
carbon compounds — to produce a seasonal haze of secondary pollutants.
Volcanic activity produces sulfur, chlorine, and ash particulates.

Exercise 6. Read and translate the text “Air Pollutants” and match
air pollution causes to their effects according to it.

Causes Effects
1) emission from products cur- a discomfort, disease, or death to hu-
rently banned from use mans, damage other living organ-

isms such as food crops, or damage
the natural environment or built en-
vironment
2) vehicular and industrial b greenhouse effect, particulate con-
emissions that are acted on tamination, acid rain, increased
in the atmosphere by ultravi- ground level ozone concentration,
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olet light from the sun to increased levels of nitrogen oxides
form secondary pollutants
that also combine with the
primary emissions
3) introduction into the atmos- ¢ acid rain
phere of chemicals
4) oxidation of sulphur dioxide d smoke and fog
in the presence of a catalyst
5) large amounts of coal burning e photochemical smog
In an area caused by a mixture
of smoke and sulfur dioxide
6) schematic drawing f chlorofluorocarbons

Air pollution is the introduction into the atmosphere of chemicals, par-
ticulates, or biological materials that cause discomfort, disease, or death to
humans, damage other living organisms such as food crops, or damage the
natural environment or built environment. The atmosphere is a complex
dynamic natural gaseous system that is essential to support life on planet
Earth. Stratospheric ozone depletion due to air pollution has long been rec-
ognized as a threat to human health as well as to the Earth’s ecosystem.
Schematic drawing, causes and effects of air pollution are greenhouse ef-
fect, particulate contamination, increased UV radiation, acid rain, increased
ground level ozone concentration, increased levels of nitrogen oxides.

A substance in the air that can be harmful to humans and the environ-
ment is known as an air pollutant. Pollutants can be in the form of solid
particles, liquid droplets, or gases. In addition, they may be natural or man-
made. Pollutants can be classified as primary or secondary. Usually, prima-
ry pollutants are directly emitted from a process, such as ash from a volcan-
ic eruption, the carbon monoxide gas from a motor vehicle exhaust or sul-
phur dioxide released from factories. Secondary pollutants are not emitted
directly. Rather, they form in the air when primary pollutants react or inter-
act. An important example of a secondary pollutant is ground level ozone —
one of the many secondary pollutants that make up photochemical smog.
Some pollutants may be both primary and secondary: that is, they are both
emitted directly and formed from other primary pollutants.

Primary Air Pollutants

Major primary pollutants produced by human activity include the fol-
lowing substances. Sulfur oxides (SOy) — especially sulphur dioxide, a
chemical compound with the formula SO,. SO, is produced by volcanoes
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and in various industrial processes. Since coal and petroleum often contain
sulfur compounds, their combustion generates sulfur dioxide. Further oxi-
dation of SO,, usually in the presence of a catalyst such as NO,, forms
H,SO., and thus acid rain. This is one of the causes for concern over the
environmental impact of the use of these fuels as power sources. Nitrogen
oxides (NOy), especially nitrogen dioxide, are emitted from high tempera-
ture combustion, and are also produced naturally during thunderstorms by
electric discharge. They can be seen as the brown haze dome above or
plume downwind of cities. Nitrogen dioxide is the chemical compound
with the formula NO.. It is one of the several nitrogen oxides. This reddish-
brown toxic gas has a characteristic sharp, biting odor. NO; is one of the
most prominent air pollutants. Carbon monoxide (CO) is a colourless,
odorless, non-irritating but very poisonous gas. It is produced by incom-
plete combustion of fuel such as natural gas, coal or wood. Vehicular ex-
haust is a major source of carbon monoxide. Carbon dioxide (CO,) — a col-
ourless, odorless, non-toxic greenhouse gas also associated with ocean
acidification, emitted from sources such as combustion, cement production,
and respiration. It is otherwise recycled in the atmosphere in the carbon cy-
cle. Volatile organic compounds (VOCs) are an important outdoor air pol-
lutant. In this field they are often divided into the separate categories of
methane (CH,) and non-methane (NMVOCs). Methane is an extremely ef-
ficient greenhouse gas which contributes to enhanced global warming.
Other hydrocarbon VOCs are also significant greenhouse gases via their
role in creating ozone and in prolonging the life of methane in the atmos-
phere, although the effect varies depending on local air quality. Within the
NMVOCs, the aromatic compounds benzene, toluene and xylene are sus-
pected carcinogens and may lead to leukemia through prolonged exposure.
1,3-butadiene is another dangerous compound which is often associated
with industrial uses. Particulates, alternatively referred to as particulate
matter (PM), atmospheric particulate matter, or fine particles, are tiny par-
ticles of solid or liquid suspended in a gas. In contrast, aerosol refers to par-
ticles and the gas together. Sources of particulates can be man made or nat-
ural. Some particulates occur naturally, originating from volcanoes, dust
storms, forest and grassland fires, living vegetation, and sea spray. Human
activities, such as the burning of fossil fuels in vehicles, power plants and
various industrial processes also generate significant amounts of aerosols.
Averaged over the globe, anthropogenic aerosols — those made by human
activities — currently account for about 10 percent of the total amount of
aerosols in our atmosphere. Increased levels of fine particles in the air are
linked to health hazards such as heart disease, altered lung function and
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lung cancer. Persistent free radicals connected to airborne fine particles
could cause cardiopulmonary disease. Toxic metals, such as lead, cadmium,
and copper. Chlorofluorocarbons (CFCs) are harmful to the ozone layer
emitted from products currently banned from use. Ammonia, a compound
with the formula NHg, is emitted from agricultural processes. It is normally
encountered as a gas with a characteristic pungent odor. Ammonia contrib-
utes significantly to the nutritional needs of terrestrial organisms by serving
as a precursor to foodstuffs and fertilizers. Ammonia, either directly or in-
directly, is also a building block for the synthesis of many pharmaceuticals.
Although in wide use, ammonia is both caustic and hazardous. Radioactive
pollutants are produced by nuclear explosions, nuclear events, war explo-
sives, and natural processes such as the radioactive decay of radon.

Secondary Air Pollutants

Secondary pollutants include the following substances. Particulates
created from gaseous primary pollutants and compounds in photochemical
smog. Smog is a kind of air pollution; the word “smog” is a portmanteau of
smoke and fog. Classic smog results from large amounts of coal burning in
an area caused by a mixture of smoke and sulfur dioxide. Modern smog
does not usually come from coal but from vehicular and industrial emis-
sions that are acted on in the atmosphere by ultraviolet light from the sun to
form secondary pollutants that also combine with the primary emissions to
form photochemical smog.

Minor Air Pollutants

Minor air pollutants include the following substances. A large number
of minor hazardous air pollutants. A variety of persistent organic pollu-
tants can attach to particulates. Persistent organic pollutants (POPs) are
organic compounds that are resistant to environmental degradation through
chemical, biological, and photolytic processes. Because of this, they have
been observed to persist in the environment, to be capable of long-range
transport, bioaccumulate in human and animal tissue, biomagnify in food
chains, and to have potential significant impacts on human health and the
environment.

Exercise 7. Work in pares with the cards “Health effects” to make up
dialogues.

I. Air pollution is a significant risk factor for multiple health condi-
tions including respiratory infections, heart disease, and lung cancer. The
health effects caused by air pollution may include difficulty in breathing,
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wheezing, coughing and aggravation of existing respiratory and cardiac
conditions. These effects can result in increased medication use, in-
creased doctor or emergency room visits, more hospital admissions and
premature death.

Il. The human health effects of poor air quality are far reaching, but
principally affect the body’s respiratory system and the cardiovascular sys-
tem. Individual reactions to air pollutants depend on the type of pollutant a
person is exposed to, the degree of exposure, the individual’s health status
and genetics.

I11. The most common sources of air pollution include particulates,
ozone, nitrogen dioxide, and sulfur dioxide. Both indoor and outdoor air
pollution have caused approximately 3.3 million deaths worldwide. Chil-
dren aged less than five years that live in developing countries are the most
vulnerable population in terms of total deaths attributable to indoor and
outdoor air pollution.

IVV. The World Health Organization states that 2.4 million people die
each year from causes directly attributable to air pollution, with 1.5 million
of these deaths attributable to indoor air pollution. A study by the Universi-
ty of Birmingham has shown a strong correlation between pneumonia re-
lated deaths and air pollution from motor vehicles. Worldwide more deaths
per year are linked to air pollution than to automobile accidents. A 2005
study by the European Commission calculated that air pollution reduces
life expectancy by an average of almost nine months across the European
Union. Causes of deaths include aggravated asthma, emphysema, lung and
heart diseases, and respiratory allergies. It was estimated that a proposed
set of changes in diesel engine technology could result in 12,000 fewer
premature mortalities, 15,000 fewer heart attacks, 6,000 fewer emergency
room visits by children with asthma, and 8,900 fewer respiratory-related
hospital admissions each year all over the world.

V. The number of annual premature deaths is considerably higher than
the fatalities related to auto collisions in the same area, which average fewer
than 2,000 per year. Diesel exhaust (DE) is a major contributor to combustion
derived particulate matter air pollution. In several human experimental stud-
ies, using a well validated exposure chamber setup, DE has been linked to
acute vascular dysfunction and increased thrombus formation.

V1. Oxygen comprises 21% of the Earth’s atmosphere. It is lucky for
us that this is the case. If it was any lower than 17% we would not be able
to breathe; and if it was over 25% all of the organic material would be
highly flammable. How fortunate then that at 21% it lies exactly between
these two limiting values.
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Exercise 8. Read and translate the text on monitoring air pollution.
Say what factors are the most harmful to your point of view.

Air Pollutant Emission Factors

Air pollutant emission factors are representative values that people at-
tempt to relate the quantity of a pollutant released to the ambient air with an
activity associated with the release of that pollutant. These factors are usual-
ly expressed as the weight of pollutant divided by a unit weight, volume, dis-
tance, or duration of the activity emitting the pollutant (e.g., kilograms of
particulate emitted per tone of coal burned). Such factors facilitate estima-
tion of emissions from various sources of air pollution. In most cases, these
factors are simply averages of all available data of acceptable quality, and
are generally assumed to be representative of long-term averages.

Air Pollution Reduction Efforts

There are various air pollution control technologies and land use plan-
ning strategies available to reduce air pollution. At its most basic level land
use planning is likely to involve zoning and transport infrastructure plan-
ning. In most developed countries, land use planning is an important part of
social policy, ensuring that land is used efficiently for the benefit of the
wider economy and population as well as to protect the environment.

Efforts to reduce pollution from mobile sources includes primary regu-
lation (many developing countries have permissive regulations), expanding
regulation to new sources (such as transport ships, farm equipment, and
small gas-powered equipment such as lawn trimmers, chainsaws, and
snowmobiles), increased fuel efficiency (such as through the use of hybrid
vehicles), conversion to cleaner fuels (such as bioethanol, biodiesel, or
conversion to electric vehicles).

Air Pollution Control devices

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

1. Particulate control

Mechanical collectors. The most common are dust cyclones and multi-
cyclones. Electrostatic precipitators. An electrostatic precipitator (ESP), or
electrostatic air cleaner is a particulate collection device that removes parti-
cles from a flowing gas (such as air) using the force of an induced electro-
static charge. Electrostatic precipitators are highly efficient filtration devic-
es that minimally impede the flow of gases through the device, and can eas-
ily remove fine particulates such as dust and smoke from the air stream.
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Bag houses. Designed to handle heavy dust loads, a dust collector consists
of a blower, dust filter, a filter-cleaning system, and a dust receptacle or
dust removal system (distinguished from air cleaners which utilize disposa-
ble filters to remove the dust). Particulate scrubbers. Wet scrubber is a
form of pollution control technology. The term describes a variety of de-
vices that use pollutants from a furnace flue gas or from other gas streams.
In a wet scrubber, the polluted gas stream is brought into contact with the
scrubbing liquid, by spraying it with the liquid, by forcing it through a pool
of liquid, or by some other contact method, so as to remove the pollutants.

2. Legal regulation

In general, there are two types of air quality standards. The first class
of standards, like the E.U. Air Quality Directive, sets maximum atmospher-
ic concentrations for specific pollutants. Environmental agencies enact reg-
ulations which are intended to result in attainment of these target levels.
The second class, like The North American Air Quality Index, is used to
communicate to the public the relative risk of outdoor activity. The scale
may or may not distinguish between different pollutants.

Exercise 9. Answer the following questions:

1. What are air pollutant emission factors representative to? 2. What
activity is the release of air pollutant associated with? 3. The weight of pol-
lutant divided by a unit weight, speed, distance, or duration of the activity
emitting the pollutant are regarded as air pollutant emission factors. What
factor of this list is false? 4. Which class of air quality standards is used to
communicate to the public the relative risk of outdoor activity? 5. Why has
stratospheric ozone depletion been recognized as a threat to human health?

Exercise 10. Speak on the topic “Solution for Air Pollution”.
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UNIT X

SOLUTION FOR WATER POLLUTION

Exercise 1. Read and memorize the following words of this unit:

Acid mine drainage — KUCIOTHBIM IIAXTHBIA apeHax; acidity —
kuciaoTHOCTh; algae bloom — mBerenne mMopckux Bojopocieit; anaerobic
lagoons — ana’poOHbIe maryHsl; anoxia (oxygen depletion) — kuciiopogHoe
rojonanue (KuciopoaHoe ucromenue); anthropogenic substance — anTpo-
IIOTeHHOE BemecTBO; aquifers — BogoHocHBIC ciiou; bioassays — Ouomnpu-
oopsl; biosurveys (population counts) — 6ro0030psl (KOJIMUYECTBO Hace-
nenwst); biotic communities — ouomornyeckue Bubl; bush debris from log-
ging operations — oOpe3Kku APEBECHHBI C JIECO3aroToBok; cadmium — kanu-
muii; cloudiness — wmyrtHOCTB, containment — yaepsxuBanue; cooling
ponds — oxyaxaeHue BogoemoB; cumulative effect — cymmapusiii a¢dexr;
dense liquids — motHbIe kuaKOoCcTH; detergents — moromme cpeacta; dis-
carded trash— xmam, or KoTtoporo otkaseiBaioTcs; ditch — caxkatrs B
aBapuitHOM peknme; domestic Sewage — ObITOBbIE CTOYHBIE BOJIBI; rUb-
bish — mycop; drain — yreuka; earthquake — 3emuetpsicenue; effluent —
crounbie Bojbl; electrical conductivity — snekTpudeckas mpoOBOIUMOCTS;
eutrophication — sBTpodukanus (IBETEHHE BOABI B PE3yJIbTATE MOBBIIICH-
HOM KOHIICHTpAIIMK B HEH OMOTeHHBIX BEIHISCTB, T. €. a30Ta U ¢ocdopa);
floatables — mnaBatomue TBepawvie yactuibl; fuel combustion byproducts —
noOouHbIe MPOAYKTHI Cxxuranus Toruimea; fuel oil — roprouee; garbage —
otopocsr; grab samples — B3sThie 00pa3iisl / MPOOBI; Jrease — kup, cMasbl-
BaTh JxupoM; hydraulic capacity — ruapaBiuyeckas crocoOHOCTh; tO M-
plement — peanmu3oBeiBath; IN Situ — Ha Mecre; individual aquifers and
wells — otnensHble BOmOHOCHBIE ciou U Kojoausl, Iindustrial solvents —
NPOMBIIIJICHHBIC pacTBOpUTENH; Ifrelevant — HecoOTBETCTBYIOIIMM, HE
BakHbIi; jet fuel — peaktuBHoe ToMBO; lead — ceunerr; leaky sewage col-
lection system — npoxyauBiasicst cucrema coopa crounsix Bo; lubricant —
cmaska; nhonpoint source pollution— paccpenoToueHHbIE HCTOYHUKU
sarpsi3HeHus; nutrient runoff — murarensHBIf cTOK; Ocean acidification —
NOJIKMCIICHUE OKeaHa; 0Xygen depletion — kuciaopoaHoe ucTomeHue; 0XY-
gen-depleting substances — ucuepnbiBaroIIe KUCIOPOI BEIIECTBA; PErson-
al hygiene — nmuunas ruruena; t0 pipe — nepekayuBarh 1Mo TPyOONPOBOAY;
point source pollution — mokaneHOe 3arpsi3nenue; pollution prevention —
npenoTBpainieHue 3arpszHeHus; publicity owned treatment works —
NpUHAJISKAIIEe FOCYIapCTBY OYMCTHOE COOpYXeHue; t0 pump — xavars,
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radionuclide contaminant — paguoHyKIMIHBIN 3arps3auTenb, release of
water — BeIlyck Bojbl; residential use — »xwmioe ucmosis3oBaHue; riparian
buffers — npubpexusie Oydepa; sampling of water — 3a6op po6 BobI;
sanitary sewer overflow — canuTapHoe HepenoaHeHne KOJIIEKTOpa; Sensory
changes — cencopuble u3MeHeHus; Severe reductions — cepre3Hbie CoKpalle-
HUs, Sewage treatment plant — cranus ouncTku cTouHbIX BoJ; Sheet flow —
TexHoJorndeckas cxema; sludge — w; slurries — sxkuaxue pacrsopsr; thermal
pollution — terutoBoe 3arpsizaenue; thermophilic species — TeruromoOuBbIe
pasnoBuaHoCTH; t0 diffuse contamination — pacnpocTpaHsATh 3arpsi3HEHHE;
to eliminate — ycrpanenue; to facilitate — cnocoGcTBOBatTH; t0 Impair —
BpeauTh; t0 validate — nmposepsTh; toxic pollutants — TokcudHbIe 3arps3Hu-
tenu; toXicity — TokcuunocTs; trickle — crpyiika; turbidity — momyrHenue;
valve — kianas; via urban storm water runoff — gepe3 ropockyro JTUBHEBYIO
KaHanmu3amuio; Volatile organic compounds — W3MeHYHBBIC OpraHHMYECKHE
coeiMHeHus; VS, (i1at.) — npotus; Wetlands — 3a0ooucHHBIE MecTa.

Exercise 2. Match the words combinations to their Russian equivalents:

Fuel, groundwater pollution, microbial testing of drinking water, pro-
cessing waste, toxic substances / TOImIMBO, MUKPOOHOJIOTHUECKHUIA aHAIN3
MMUTHEBOM BOJIbI, 3arps3HEHUE ITOA3EMHBIX BOJ, TOKCHYHBIC BEIECTBA,
00paboTKa OTXO/I0B.

Exercise 3. Compose word combinations matching the words below:

Pollution, species, drinking, algae, runoff, contaminants, toxin, preven-
tion, individual, water, blooms, nutrient, radionuclide, plume.

Exercise 4. Find out derivative adjectives of which nouns were lost
and give their Russian equivalents:

Phenomena, bacteria, identification, nutrient, acidity, identifiable, sus-
ceptible, nutrient, soil.

Exercise 5. Read and translate the text. Say what water pollution cat-
egories are known.

Water pollution is the contamination of water bodies (e.g. lakes, rivers,
oceans, aquifers and groundwater). Water pollution occurs when pollutants
are discharged directly or indirectly into water bodies without adequate
treatment to remove harmful compounds. Water pollution affects plants
and organisms living in these bodies of water. In almost all cases the effect
Is damaging not only to individual species and populations, but also to the
natural biological communities. Water is typically referred to as polluted
when it is impaired by anthropogenic contaminants and either does not
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support a human use, such as drinking water drinking water, or undergoes a
marked shift in its ability to support its constituent biotic communities,
such as fish. Natural phenomena such as volcanoes, algae blooms, storms,
and earthquakes also cause major changes in water quality and the ecologi-
cal status of water.

Water pollution is a major global problem which requires ongoing
evaluation and revision of water resource policy at all levels (international
down to individual aquifers and wells). It has been suggested that it is the
leading worldwide cause of deaths and diseases, and that it accounts for the
deaths of more than 14,000 people daily.

Water Pollution Categories

Surface water and groundwater have often been studied and managed
as separate resources, although they are interrelated. Surface water seeps
through the soil and becomes groundwater. Conversely, groundwater can
also feed surface water sources. Sources of surface water pollution are gen-
erally grouped into two categories based on their origin.

Point source water pollution refers to contaminants that enter a water-
way from a single, identifiable source, such as a pipe or ditch. Examples of
sources in this category include discharges from a sewage treatment plant,
a factory, or a city storm drain.

Nonpoint source (NPS) pollution refers to diffuse contamination that
does not originate from a single discrete source. This pollution is often the
cumulative effect of small amounts of contaminants gathered from a large
area. A common example is the leaching out of nitrogen compounds from
fertilized agricultural lands. Nutrient runoff in stormwater from “sheet
flow” over an agricultural field or forest is also cited as examples of NPS
pollution.

Groundwater Pollution

Interactions between groundwater and surface water are complex.
Consequently, groundwater pollution, sometimes referred to as groundwa-
ter contamination, is not as easily classified as surface water pollution. By
its very nature, groundwater aquifers are susceptible to contamination from
sources that may not directly affect surface water bodies, and the distinc-
tion of point vs. non-point source may be irrelevant. A spill or ongoing re-
leases of chemical or radionuclide contaminants into soil (located away
from a surface water body) may not create point source or non-point source
pollution, but can contaminate the aquifer below, defined as a toxin plume.
The movement of the plume, called a plume front, may be analyzed
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through a hydrological transport model or groundwater model. Analysis of
groundwater contamination may focus on the soil characteristics and site
geology, hydrogeology, hydrology, and the nature of the contaminants.

Exercise 6. Read and translate the text “Water Pollution Causes”
and match pollution causes to their effects according to it.

Causes Effects

1) anthropogenic substances a fish and other animal populations

2) coliform bacteria, i. e. a used b waterborne diseases in either hu-
bacterial indicator of water man or animal hosts
pollution

3) industrial discharges (espe- ¢ although not an actual cause of dis-
cially sulfur dioxide from ease
power plants)

4) leaky sewage collection sys- d turbidity blocks light, disrupts plant
tems (pipes, pumps, valves) growth, and clogs the gills of some

fish species

5) oxygen depletion and severe e sanitary sewer overflows
reductions in water quality

6) pathogens f acidity

The specific contaminants leading to pollution in water include a wide
spectrum of chemicals, pathogens, and physical or sensory changes such as
elevated temperature and discoloration. While many of the chemicals and
substances that are regulated may be naturally occurring (calcium, sodium,
iron, manganese, etc.) the concentration is often the key in determining
what is a natural component of water, and what is a contaminant. High
concentrations of naturally occurring substances can have negative impacts
on aquatic flora and fauna. Oxygen-depleting substances may be natural
materials, such as plant matter (e.g. leaves and grass) as well as man-made
chemicals. Other natural and anthropogenic substances may cause turbidity
(cloudiness) which blocks light and disrupts plant growth, and clogs the
gills of some fish species.

Many of the chemical substances are toxic. Pathogens can produce wa-
terborne diseases in either human or animal hosts. Alteration of water’s
physical chemistry includes acidity (change in pH), electrical conductivity,
temperature, and eutrophication. Eutrophication is an increase in the con-
centration of chemical nutrients in an ecosystem to an extent that increases
in the primary productivity of the ecosystem. Depending on the degree of
eutrophication, subsequent negative environmental effects such as anoxia
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(oxygen depletion) and severe reductions in water quality may occur, af-
fecting fish and other animal populations.

Pathogens

Coliform bacteria are a commonly used bacterial indicator of water
pollution, although not an actual cause of disease. Other microorganisms
sometimes found in surface waters which have caused human health prob-
lems include: Burkholderia pseudomallei, Cryptosporidium parvum, Giar-
dia lamblia, Salmonella, Novovirus and other viruses, parasitic worms
(helminths).

High levels of pathogens may result from inadequately treated sewage
discharges. This can be caused by a sewage plant designed with less than
secondary treatment (more typical in less-developed countries). In many
countries, older cities with aging infrastructure may have leaky sewage col-
lection systems (pipes, pumps, valves), which can cause sanitary sewer
overflows. Some cities also have combined sewers, which may discharge
untreated sewage during rain storms. Pathogen discharges may also be
caused by poorly managed livestock operations.

Chemical and other contaminants

Contaminants may include organic and inorganic substances. Organic
water pollutants include: 1) detergents; 2) disinfection by products found in
chemically disinfected drinking water, such as chloroform; 3) food pro-
cessing waste, which can include oxygen-demanding substances, fats and
grease; 4) insecticides and herbicides, a huge range of organohalides and
other chemical compounds; 5) petroleum hydrocarbons, including fuels
(gasoline, diesel fuel, jet fuels, and fuel oil), lubricants (motor oil), and fuel
combustion byproducts from stormwater runoff; 6) tree and bush debris
from logging operations; 7) volatile organic compounds, such as industrial
solvents, from improper storage; 8) various chemical compounds found in
personal hygiene and cosmetic products. Chlorinated solvents, which are
dense non-aqueous phase liquids, may fall to the bottom of reservaoirs, since
they don’t mix well with water and are denser (polychlorinated biphenyl,
trichloroethylene).

Inorganic water pollutants include: 1) acidity caused by industrial dis-
charges (especially sulfur dioxide from power plants); 2) ammonia from
food processing waste; 3) fertilizers containing nutrients — nitrates and
phosphates — which are found in stormwater runoff from agriculture, as
well as commercial and residential use; 4) heavy metals from motor vehi-
cles (via urban stormwater runoff) and acid mine drainage; 5) sediment in
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runoff from construction sites, logging, slash and burn practices or land
clearing sites.
Thermal pollution

Thermal pollution is the rise or fall in the temperature of a natural
body of water caused by human influence. Unlike chemical pollution, it re-
sults in a change in the physical properties of water. A common cause of
thermal pollution is the use of water as a coolant by power plants and in-
dustrial manufacturers. Elevated water temperatures decreases oxygen lev-
els (which can kill fish) and affects ecosystem composition, such as inva-
sion by new thermophilic species. Urban runoff may also elevate tempera-
ture in surface waters. Thermal pollution can also be caused by the release
of very cold water from the base of reservoirs into warmer rivers.

Macroscopic pollution

Macroscopic pollution, i. e. large visible items, polluting the urban
stormwater, or marine debris when found on the open seas, can include
such items as: trash or garbage (e.g. paper, plastic, or food waste) discarded
by people on the ground, along with accidental or intentional dumping of
rubbish, that are washed by rainfall into storm drains and eventually dis-
charged into surface waters.

Exercise 7. Work in pares with the cards “Measurement” to make up
dialogues.

I. Water pollution may be analyzed through several broad categories of
methods: physical, chemical and biological. Most involve collection of
samples, followed by specialized analytical tests. Some methods may be
conducted in situ, without sampling, such as temperature. Government
agencies and research organizations have published standardized, validated
analytical test methods to facilitate the comparability of results from dis-
parate testing events.

I1. Sampling of water for physical or chemical testing can be done by
several methods, depending on the accuracy needed and the characteristics
of the contaminant. Many contamination events are sharply restricted in
time, most commonly in association with rain events. For this reason “grab”
samples are often inadequate for fully quantifying contaminant levels. Scien-
tists gathering this type of data often employ auto-sampler devices that pump
increments of water at either time or discharge intervals. Sampling for bio-
logical testing involves collection of plants and/or animals from the surface
water body. Depending on the type of assessment, the organisms may be
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identified for biosurveys (population counts) and returned to the water body,
or they may be dissected for bioassays to determine toxicity.

I11. Chemical testing (i. e. water chemistry analysis and environmental
chemistry). Water samples may be examined using the principles of analyt-
ical chemistry. Many published test methods are available for both organic
and inorganic compounds. Frequently used methods include pH, biochemi-
cal oxygen demand (BOD), chemical oxygen demand (COD), nutrients (ni-
trate and phosphorus compounds), metals (including copper, zinc, cadmi-
um, lead and mercury), oil and grease, total petroleum hydrocarbons
(TPH), and pesticides.

IV. Biological testing (Bioindicator) involves the use of plant, animal,
and/or microbial indicators to monitor the health of an aquatic ecosystem.
Bacteriological water analysis is for microbial testing of drinking water.
Common physical tests of water include temperature, solids concentrations
(e. g., total suspended solids (TSS)) and turbidity.

Exercise 8. Read and translate the text “Control of Water Pollution”.
Say what of three water pollution monitoring treatments is the most im-
portant to your point of view.

Domestic sewage

Domestic sewage is 99.9 percent pure water, while the other 0.1 per-
cent is pollutants. Although found in low concentrations, these pollutants
pose risk on a large scale. In urban areas, domestic sewage is typically
treated by centralized sewage treatment plants. All over the world, most of
these plants are operated by local government agencies, frequently referred
to as publicly owned treatment works. Municipal treatment plants are de-
signed to control conventional pollutants: BOD and suspended solids.
Well-designed and operated systems (i. e., secondary treatment or better)
can remove 90 percent or more of these pollutants. Some plants have addi-
tional sub-systems to treat nutrients and pathogens. Most municipal plants
are not designed to treat toxic pollutants found in industrial wastewater.

Cities with sanitary sewer overflows or combined sewer overflows
employ one or more engineering approaches to reduce discharges of un-
treated sewage, including: 1) utilizing a green infrastructure approach to
improve stormwater management capacity throughout the system, and re-
duce the hydraulic overloading of the treatment plant; 2) repair and re-
placement of leaking and malfunctioning equipment; 3) increasing overall
hydraulic capacity of the sewage collection system. A household or busi-
ness not served by a municipal treatment plant may have an individual sep-
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tic tank, which treats the wastewater on site and discharges into the soil.
Alternatively, domestic wastewater may be sent to a nearby privately
owned treatment system.

Industrial wastewater

Some industrial facilities generate ordinary domestic sewage that can
be treated by municipal facilities. Industries that generate wastewater with
high concentrations of conventional pollutants (e.g. oil and grease), toxic
pollutants (e.g. heavy metals, volatile organic compounds) or other non-
conventional pollutants such as ammonia, need specialized treatment sys-
tems. Some of these facilities can install a pre-treatment system to remove
the toxic components, and then send the partially treated wastewater to the
municipal system. Industries generating large volumes of wastewater typi-
cally operate their own complete on-site treatment systems. Some indus-
tries have been successful at redesigning their manufacturing processes to
reduce or eliminate pollutants, through a process called pollution preven-
tion. Heated water generated by power plants or manufacturing plants may
be controlled with: 1) cooling ponds, man-made bodies of water designed
for cooling by evaporation, convection, and radiation; 2) cooling towers,
which transfer waste heat to the atmosphere through evaporation and/or
heat transfer; 3) cogeneration, a process where waste heat is recycled for
domestic and/or industrial heating purposes.

Agricultural wastewater

There are two types of agricultural wastewater treatment. Nonpoint
source wastewater treatment. Sediment (loose soil) washed off fields is the
largest source of agricultural pollution. Farmers may utilize erosion con-
trols to reduce runoff flows and retain soil on their fields. Common tech-
niques include contour plowing, crop mulching, crop rotation, planting per-
ennial crops and installing riparian buffers. Nutrients (nitrogen and phos-
phorus) are typically applied to farmland as commercial fertilizer; animal
manure; or spraying of municipal or industrial wastewater (effluent) or
sludge. Nutrients may also enter runoff from crop residues, irrigation water,
wildlife, and atmospheric deposition. Farmers can develop and implement
nutrient management plans to reduce excess application of nutrients. Point
source wastewater treatment. Farms with large livestock and poultry opera-
tions, such as factory farms, are called concentrated animal feeding opera-
tions or feedlots and are subject to increasing government regulation. Ani-
mal slurries are usually treated by containment in anaerobic lagoons before
disposal by spray or trickle application to grassland. Constructed wetlands
are sometimes used to facilitate treatment of animal wastes.
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Exercise 9. Answer the following questions:

1. What industries need specialized treatment systems? 2. What is the
agricultural application of nutrients (nitrogen and phosphorus)? 3. Food
processing waste can include oxygen-demanding substances, fats and
grease, and herbicides. What of this list is false? 4. Chemical pollution, un-
like thermal, results in a change in the physical properties of water, doesn’t
it? 5. Why is groundwater pollution not easily classified, unlike surface wa-
ter pollution?

Exercise 10. Speak on the topic “Solution for Water Pollution”.



UNIT Xl

SOLUTION FOR SOIL CONTAMINATION

Exercise 1. Read and memorize the following words of this unit:

Arsenic — meimbsk; arthropods resident — uneHucToHOrHE; auXIiNS —
ayKCHHBI; avian consumers — morpedutenu nruipl; t0 biodegrade — pasna-
ratb Ouosiornuecku;, bioremediation — OHoIOrHYECKOE€ BOCCTAHOBIIECHHUE,
biosolids — TBepapie BemecTBa OMOIOTHUECKOTO MPOUCXOXKACHUS; DioStim-
ulation — OwmocTumysus; Capping — ykymopuBaHue, Ccarcinogenic —
KaHIeporeHHbId; hazardous waste — omacubeie otxoxbl; chick mortality —
nerckas cMmeptHocTh; Chlorinated solvents — xmopupoBaHHBIE pacTBOpH-
Tenn; chronic exposure — xponuueckoe oOaydenue; coal ash — yrosnpHas
3oia; coal slag bubbly — yromsHbIi mensmumiics nutak; contaminated sur-
face water — 3arps3HeHHbBIC TOBEPXHOCTHBIE BOJIbI; deleterious consequenc-
es — maryOHble mocneactBus; disposal site — 3axopounenwus; drainage —
npeHax, kaHamusamus; dredging of bay muds — yriyosneHue rps3u OyXThl;
electrical resistance heating — anmexTpuyeckre HarpeBaTeIbHbIC COMPOTHB-
JeHust; endemic microorganism — sHAEMHYHBIH MHKPOOpPraHU3M; €nviron-
mental remediation (clean up)— BoccTaHOBJIEHWE OKpYXKArOIIEH Cpebl,
ouncTka; extinction of species — BeimMupanume BujmoB; extractable lead —
u3BiekaeMbIii cBuHelr; food chain — numeas nenouka; gray heterogeneous
soil — cepast ogHOpoAHAs mouBa; iNncidence — cdepa, nakiow; infiltration —
uHpuIbTpamus; ingestion of contaminants — npuem 3arpsA3HSIONMX
BemiectB; landfills — 3akameiBanme mycopa; languishing crops — Bsuieie
3epHOBBIC KynIbTyphl; leaching — BeimenaunBanue; long half-lives — mmu-
TEJIbHBIA TEPUOJT Todypacaaa; mammals — MiaekonuTaromume; mapping —
kaptorpadus; microbial digestion — mukpo6Hoe nepeBapuBanue; Mmollusk —
MoJuttock; nematode (roundworm) — HemaToza (KpyIJiblii 4YepBb); pave-
ment — mokpeiTHe; persistent materials — croiikue matepuanbl; pests —
Bpenutenu; phytoremediation — ¢uropemeananuu (KOMIUIEKC METOI0B
OYHMCTKH TPYHTOB, CTOYHBIX BOJ M aTMOC(HEPHOrO BO3JyXa C HCIOJb-
30BaHMEM 3€JICHBIX pacTeHui); piping — TtpyOompoBoa; pathogen —
0os1e3HETBOPHBIN MUKpoopranu3M; potential extinction of species — moten-
IMaJIbHOE MCYE3HOBEHHME pa3sHOBUIHOCTEH; predator — xumauk; reduction
in crop yields— cHwkenne ypokaitHocT; SOil  contamination —
3arpsi3HeHHe MMouBbl; SOil conservation — coxpaHeHuwe TMO4YBBI;, Storage
tanks — pesepByapsl st xpanenus; to alter plant metabolism — usmenuTs
meTabonu3M pactenus; to be a vector for disease — ObITh BEKTOPOM ISt
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Oose3nu; t0 cause a nuisance — BbI3BaTh HENPUATHOCTH; {0 Manifest in the
alteration of metabolism — mposiBnsaTbCS B M3MeHEHHMH MeTabosm3Ma; 1o
shield soil from erosion — orpaauts mouBy oT 3po3uwu; to volatilize — ucna-
patecs; vesicular pebble-sized grains — Be3ukysipHOE 3€pPHO pa3sMepoM C
ranpKy; Virtual eradication — gaxrtudeckas nukBupaius; Weed — COpHIK;
white grains— Oenbie 3epHa; Weakening of egg shells— ocnabnenue
SIMYHOM cKopiymibl; Willow — uBa.

Exercise 2. Match the words combinations to their Russian
equivalents:

Intensity of chemical usage; leaching from landfills; bay muds contain-
ing toxins; hazardous waste; microbial digestion of organic chemicals.

Exercise 3. Complete word combinations with the prepositions
against, by, for, for, of, out of:

Strategies ... remediation; used ... residential and industrial heating;
application ... fertilizers; caused ... corrosion; to volatize chemical con-
taminants ... the soil; used ... any pest.

Exercise 4. Give Russian equivalents for the following terms:

Environmental remediation; phytoremediation; extinction of species;
virtual eradication.

Exercise 5. Read and translate the text:

Soil Contamination

Soil contamination or soil pollution is caused by the presence of xeno-
biotic (human-made) chemicals or other alteration in the natural soil envi-
ronment. It is typically caused by industrial activity, agricultural chemicals,
or improper disposal of waste. The most common chemicals involved are
petroleum hydrocarbons, polynuclear aromatic hydrocarbons (such as
naphthalene and benzo(a)pyrene), solvents, pesticides, lead, and other
heavy metals. Contamination is correlated with the degree of industrializa-
tion and intensity of chemical usage.

The concern over soil contamination stems primarily from health risks,
from direct contact with the contaminated soil, vapors from the contami-
nants, and from secondary contamination of water supplies within and un-
derlying the soil. Mapping of contaminated soil sites and the resulting
cleanup are time consuming and expensive tasks, requiring extensive
amounts of geology, hydrology, chemistry, computer modeling skills, as
well as an appreciation of the history of industrial chemistry.
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Soil contamination can be caused by: 1) corrosion of underground
storage tanks (including piping used to transmit the contents); 2) applica-
tion of pesticides and fertilizers; mining; 3) oil and fuel dumping; 4) dis-
posal of coal ash; 5) leaching from landfills; 6) direct discharge of industri-
al wastes to the soil; 7) drainage of contaminated surface water into the
soil. The most common chemicals involved are petroleum hydrocarbons,
solvents, pesticides, lead, and other heavy metals.

Clean up or environmental remediation is analyzed by environmental
scientists who utilize field measurement of soil chemicals and also apply
computer models for analyzing transport and fate of soil chemicals. There
are several principal strategies for remediation. 1. Excavate soil and take it
to a disposal site away from ready pathways for human or sensitive ecosys-
tem contact. This technique also applies to dredging of bay muds contain-
ing toxins. 2. Aeration of soils at the contaminated site (with attendant risk
of creating air pollution). 3. Thermal remediation by introduction of heat to
raise subsurface temperatures sufficiently high to volatize chemical con-
taminants out of the soil for vapour extraction. Technologies include elec-
trical resistance heating (ERH). 4. Bioremediation, involving microbial di-
gestion of certain organic chemicals. Techniques used in bioremediation
include landfarming, biostimulation with commercially available microflo-
ra. 5. Extraction of groundwater or soil vapor with an active electrome-
chanical system, with subsequent stripping of the contaminants from the
extract. 6. Containment of the soil contaminants. 7. Phytoremediation, or
using plants (such as willow) to extract heavy metals.

Exercise 6. Give your definition of soil contamination and say what
strategies for environmental remediation are the most effective to your
point of view.

Exercise 7. Answer the following questions:

1. What can soil pollution be caused by? 2. Give the examples of the
most common chemicals. 3. Who deals with the environmental remedia-
tion? 4. How many strategies for remediation are there? 5. What technolo-
gies are used for cleaning up soil? 6. What do ecologists need for mapping
of contaminated soil sites and the resulting cleanup?

Exercise 8. Read and translate the text “Soil Contamination causes”
and make up dialogues.

I. Coal ash. Historical deposition of coal ash used for residential,
commercial, and industrial heating, as well as for industrial processes such
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as ore smelting, were a common source of contamination in areas that were in-
dustrialized before about 1960. Coal naturally concentrates lead and zinc during
its formation, as well as other heavy metals to a lesser degree. When the coal is
burned, most of these metals become concentrated in the ash (the principal ex-
ception being mercury). Coal ash and slag may contain sufficient lead to qualify
as a “characteristic hazardous waste” because they contain more than 5 mg/L of
extractable lead.

I1. In addition to lead, coal ash typically contains variable but signifi-
cant concentrations of polynuclear aromatic hydrocarbons (PAHSs) e.g.,
benzo(a)anthracene, benzo(b)fluoranthene, benzo(k)fluoranthene, ben-
zo(a)pyrene, indeno(cd)pyrene, phenanthrene, and anthracene. These PAHs
are known human carcinogens and the acceptable concentrations of them in
soil are typically around 1 mg/kg. Coal ash and slag can be recognized by
the presence of off white grains in soil, gray heterogeneous soil, or (coal
slag) bubbly, vesicular pebble-sized grains.

I11. Sewage. Treated sewage sludge, known in the industry as biosol-
ids, has become controversial as a fertilizer to the land. As it is the byprod-
uct of sewage treatment, it generally contains more contaminants such as
organisms, pesticides, and heavy metals than other soil.

V. Pesticides. A pesticide is a substance or mixture of substances
used to kill a pest. A pesticide may be a chemical substance, biological
agent (such as a virus or bacteria), antimicrobial, disinfectant or device
used against any pest. Pests include insects, plant pathogens, weeds, mol-
lusks, birds, mammals, fish, nematodes (roundworms) and microbes that
compete with humans for food, destroy property, spread or are a vector for
disease or cause a nuisance. Although there are benefits to the use of pesti-
cides, there are also drawbacks, such as potential toxicity to humans and
other organisms.

V. Herbicides are used to kill weeds, especially on pavements and
railways. They are similar to auxins and most are biodegrade by soil bacte-
ria. Another herbicide is Paraquat. It is highly toxic but it rapidly degrades
in soil due to the action of bacteria and does not kill soil fauna. Insecticides
are used to rid farms of pests which damage crops. The insects damage not
only standing crops but also stored ones. And in the tropics it is reckoned
that one third of the total production is lost during food storage. As with
fungicides, the first insecticides used in the nineteenth century were inor-
ganic, e.g. compounds of arsenic. Nicotine has also been used since the late
eighteenth century
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Exercise 9. Read and translate the text “Soil Contamination effects”
and match pollution causes to their effects according to it.

Causes Effects

1) the concentration of persis- a chronic carcinogenic exposure,
tent DDT materials for avian congenital disorders or other
consumers chronic health conditions

2) sufficient dosages of a large higher incidence of leukemia
number of soil contaminants

3) organophosphates and car- high incidences of kidney damage,
bomates some irreversible

4) mercury and cyclodienes neuromuscular blockage

5) chronic exposure to benzene liver changes, kidney changes and
at sufficient concentrations depression of the central nervous

system

6) chromium, lead and other death by exposure via direct con-
metals, petroleum, solvents, tact, inhalation or ingestion of con-
and many pesticide and herb- taminants in groundwater contam-
icide formulations inated through soil

7) chlorinated solvents weakening of egg shells, increased

chick mortality and potential ex-
tinction of species

Health Effects

Contaminated or polluted soil directly affects human health through di-
rect contact with soil or via inhalation of soil contaminants which have va-
porized; potentially greater threats are posed by the infiltration of soil con-
tamination into groundwater aquifers used for human consumption, some-
times in areas apparently far removed from any apparent source of above
ground contamination.

Health consequences from exposure to soil contamination vary greatly
depending on pollutant type, pathway of attack and vulnerability of the ex-
posed population. Chronic exposure to chromium, lead and other metals,
petroleum, solvents, and many pesticide and herbicide formulations can be
carcinogenic; can cause congenital disorders or other chronic health condi-
tions. Industrial or man-made concentrations of naturally occurring sub-
stances, such as nitrate and ammonia associated with livestock manure
from agricultural operations, have also been identified as health hazards in
soil and groundwater.
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Chronic exposure to benzene at sufficient concentrations is known to
be associated with higher incidence of leukemia. Mercury and cyclodienes
are known to induce higher incidences of kidney damage, some irreversi-
ble. Organophosphates and carbonates can induce a chain of responses
leading to neuromuscular blockage. Many chlorinated solvents induce liver
changes, kidney changes and depression of the central nervous system.
There is an entire spectrum of further health effects such as headache, nau-
sea, fatigue, eye irritation and skin rash for the above cited and other chem-
icals. At sufficient dosages a large number of soil contaminants can cause
death by exposure via direct contact, inhalation or ingestion of contami-
nants in groundwater contaminated through soil.

Ecosystem Effects

Not unexpectedly, soil contaminants can have significant deleterious
consequences for ecosystems. There are radical soil chemistry changes
which can arise from the presence of many hazardous chemicals even at
low concentration of the contaminant species. These changes can manifest
in the alteration of metabolism of endemic microorganisms and arthropods
resident in a given soil environment. The result can be virtual eradication of
some of the primary food chain, which in turn could have major conse-
quences for predator or consumer species. Even if the chemical effect on
lower life forms is small, the lower pyramid levels of the food chain may
ingest alien chemicals, which normally become more concentrated for each
consuming rung of the food chain. Many of these effects are now well
known, such as the concentration of persistent dichloro-diphenyl-
trichloroethane (DDT) materials for avian consumers, leading to weakening
of egg shells, increased chick mortality and potential extinction of species.

Effects occur to agricultural lands which have certain types of soil con-
tamination. Contaminants typically alter plant metabolism, often causing a
reduction in crop yields. This has a secondary effect upon soil conserva-
tion, since the languishing crops cannot shield the Earth’s soil from ero-
sion. Some of these chemical contaminants have long half-lives.

Exercise 10. Answer the following questions:

1. What makes health consequences from exposure to soil contamina-
tion vary? 2. What plant metabolism can soil contamination alter? 3. Are in-
dustrial or man-made concentrations of naturally occurring substances iden-
tified as health hazards? 4. Nicotine and compounds of arsenic are proved to
have been used as the first herbicides, aren’t they? 5. What several principal
strategies for remediation were offered by environmental scientists who

81


http://en.wikipedia.org/wiki/Metabolism
http://en.wikipedia.org/wiki/Microorganism
http://en.wikipedia.org/wiki/Arthropod
http://en.wikipedia.org/wiki/Predator
http://en.wikipedia.org/wiki/Food_chain
http://en.wikipedia.org/wiki/Death
http://en.wikipedia.org/wiki/Agricultural
http://en.wikipedia.org/wiki/Soil_conservation
http://en.wikipedia.org/wiki/Soil_conservation
http://en.wikipedia.org/wiki/Erosion
http://en.wikipedia.org/wiki/Erosion
http://en.wikipedia.org/wiki/Half-life
http://en.wikipedia.org/wiki/Herbicide
http://en.wikipedia.org/wiki/Environmental_scientist

utilize field measurement of soil chemicals and apply computer models for
analyzing transport and fate of soil chemicals? 6. Environmental scientists
study chemical effect on lower life forms, utilize field measurement of soil
chemicals, and apply computer models for analyzing transport. What ac-
tivity of this list is false?

Exercise 11. Put adjectives below in a correct order according to the
rule, described in the dialogue following it:

Weakening egg awful shells; organic unknown chemical; health diffi-
cult consequences; soil Italian contamination; heavy black metals.

A: What is the order of adjectives of quality, referring to one noun?

B: Several variations are possible but a fairly usual order is adjectives
of size, general description, age, shape, color, material, origin, and purpose.
Examples: a long sharp knife, a round white cup, an elegant French clock.

A: Can you give an example of compound nouns formation?

B: Remember that gerunds are used to form compound nouns (gerund
goes as the adjective of purpose). Examples: riding boots, walking stick.

A: Thank you. And what is the order of adjectives of personality /
emotion?

B: These adjectives come after adjectives of physical description, in-
cluding “dark”, “fair”, and “pale”. Examples: a small suspicious official, a
pale transparent mixture.

A: Adjectives “fine”, “nice”, “beautiful”, “lovely” are used very often.
Is there any particular order?

B: They are followed with adjectives of size, shape and temperature to

2 (13

express approval of the size. If we say “a beautiful big room”, “a lovely
warm house”, “a fine clean lab”, we imply that we like big room, warm
house and clean lab.

A: But in scientific text we can often see several nouns following one
another. What is a proper way of translation?

B: Translate several nouns following one another as adjectives charac-
terizing the last noun. And start translating from the end. Example: univer-

sity building, carbon dioxide, iron ore.
Exercise 12. Speak on the topic “Solution for Soil Contamination”.
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ADDITIONAL TEXTS
FOR READING, TRANSLATING AND DISCUSSING

INDUSTRY, BUILDING WORKS AND POLLUTION

“Pollution is nothing but the resources we are not
harvesting. We allow them to disperse because we’ve
been ignorant of their value.” — R. B. Fuller

Many industries are responsible for discharging waste into water sup-
plies and into the air. A less obvious hazard is the pollution of the ground
beneath their structures and storage areas. When factories are decommis-
sioned from use there is often a lengthy and expensive clean-up needed be-
fore the land can be re-used.

In the UK and in many industrial nations new land for building homes
and schools is hard to find. In Britain every major urban area is surrounded
by a “green belt” of agricultural land which is supposed to be safe from
most kinds of development.

This means that “brownfield” sites are now the best choice for most
new building developments. Brownfield sites are land which has previously
been used for heavy industry or other buildings. What causes industrial
land pollution? Three kinds of industrial pollution cause affecting urban
land. The contaminants found on urban brownfield sites are broadly of
three kinds: construction debris; petrochemical contamination from
transport and fuels; and heavy metals and chemicals. Construction and
demolition debris has to be sorted and removed. Currently, much of it ends
up in landfill sites where it may pose problems. There are many new initia-
tives to increase the recycling of demolition debris and so reduce the pres-
sure on landfill sites. Standards are rising as more brownfield sites are cho-
sen for redevelopment.

INDUSTRIAL LAND REMEDIATION

There have been cases where land redeveloped for housing has been
found later to be heavily polluted with toxic wastes left behind from indus-
try. In some cases families have had to contend with pollutants in the very
ground that their homes and gardens were built upon and where their chil-
dren play. Checks have to be made for heavy metal and petrochemical con-
tamination before land can safely be re-used. In Britain, the Environment
Act of 1995 targeted the legacy of land contamination from the Industrial
Revolution. It allows the identification and remediation of land which poses

83



“unacceptable risks” to human health and/or the wider environment. Many
other post-industrial nations will have similar initiatives in place for undo-
ing soil pollution. There are limits to this “remediation”, however. Land is
only brought up to a standard acceptable for its intended use. This means
there is still plenty of industrial waste buried under the concrete of parking
lots and the like. This might not matter in some cases but some such pollu-
tants may have unlooked for long-term effects. Real pollution solutions
may involve far tighter regulations and more protection against pollution
happening in the first place.

Industrial pollution causes in developing nations. Many developing na-
tions are not so well protected and uncontrolled industrial pollution is still
going on. This lack of regulation is often exploited by industrialized na-
tions which simply export their problem pollutants to third world countries.
This means that many developing nations have a double burden of pollu-
tants which affect vulnerable people who have little in the way of health
care or workers’ rights to protect them.

TESTING FOR POLLUTANTS

Testing for pollutants is becoming more sophisticated and some
equipment is portable. Assessments can be done for land pollution at mul-
tiple points so that “hot spots” are found quickly, and results are available
immediately. This speeds up decisions about how useful land is for the
people intending to use it. If soil pollution is revealed, remediation can
sometimes be undertaken. The most popular instruments are X-Ray Fluo-
rescence (XRF) instruments for metals contamination detection and PID
gas detectors for hydrocarbon pollution.

Mines and factories as pollution sources. Mine works can act as a
source of land pollution. Heavy metals such as cadmium and lead may be
deposited locally. Other metals such as copper may be deposited in unsafe
amounts. Some of these toxic metals accumulate over time. Some deposits
may take thousands of years to disperse naturally to safe levels. Metal re-
cycling facilities can also account for some land pollution incidents. Many
factories still release pollutants into air and water supplies; some of these
pollutants can also affect the land.

Agricultural pollution from farms and farm machinery. Farms can
cause land pollution by allowing manure to accumulate and leach into
nearby ground. (Farming is an industry, so this is a type of industrial land
pollution.) Chemicals such as those used in sheep dipping have also caused
serious incidents on farms and diesel oil spills are a relatively common
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danger. Modern farming also creates quite a lot of waste such as plastic
wrapping for silage, used pesticide containers and old tires and batteries
and machinery. All these potential sources of pollution have to be effec-
tively recycled. Time was, a lot of these pollutants were burned or buried.
In the UK new regulations mean that all these wastes have to be disposed
of in a controlled and regulated way. One big cause of land pollution is ag-
ricultural run-off from fertilizers. They can cause havoc in the eco-system
and affect wildlife profoundly, ultimately contaminating rivers and lakes.
Herbicides and pesticides can also persist in soils and accumulate in the
bodies of living organisms — including you and me. Some pesticides may
contain POPs or Persistent Organic Pollutants. The problem with these, as
the name suggests, is that they really do persist, turning up in human and
animal tissue and breast milk.

HUMAN SEWAGE IS SOMETIMES A LAND POLLUTANT

Human sewage is not generally a problem in developed nations — ex-
cept during emergencies, such as when Hurricane Katrina caused sudden
flooding in New Orleans. Poorly maintained sewage pipes, informal set-
tlements such as shanty towns, and the large amounts of refuse due to over-
crowding and poverty can all cause land pollution in many developing
countries. Removing wastes to proper disposal points costs time and mon-
ey. lllegal dumping of solid wastes accounts for a lot of pollution in some
countries. And some countries still do not have proper waste management
systems in place at all. Until the 1930s it was common for people here in
Britain to bury most of their rubbish in the back garden.

Fly tipping and other ways of littering. Littering and fly-tipping by in-
formal traders and individuals can be a source of pollution. Even big compa-
nies can be responsible for quite a lot of unintentional rubbish. Near local
superstores the hedges are littered with the tattered remains of old plastic
bags. These can be a threat to wildlife, as well as looking unsightly. Fast-
food outlets are notorious for overflowing refuse bins and street litter which
can attract rats. Consumer products such as computers and old fridges con-
tain hazardous components which need careful, controlled disposal. So when
traders and individuals solve their waste problem, the wider environment is
at risk. Asbestos, household waste and vehicle parts are common waste ma-
terials found at pollution incidents, according to the UK Environment Agen-
cy. Asbestos has been banned for years but is still being found from the time
when its use was widespread in housing and brake-linings.

What are the effects of land pollution? Land pollution can have many
effects upon us and upon animals and wildlife. Also many land pollutants
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can wash into water sources such as rivers and reservoirs. Here are some of
the main health concerns for humans. Skin problems, respiratory problems,
birth defects and cancers can all be caused by some of the most serious pol-
lutants. Toxic pollutants can get into our bodies directly through skin con-
tact or by breathing in particles or dust. Some pollutants can get into our
systems indirectly from eating vegetables grown in contaminated soil.

What can we do to prevent land pollution? Which cause of land pollu-
tion is the most urgent depends to some extent upon who you are and
where you are. We can make sure that our personal litter is disposed of
properly. Here are a few ideas for things we can do to prevent or reduce
land pollution. We can make sure that domestic items which are no longer
needed are reused if possible and if they are beyond use they are recycled.
Many modern consumer items such as batteries need proper disposal;
chucking them into the rubbish bin is no longer enough. We can support
companies which have a strong ethical and well thought out approach to
recycling and waste disposal. We can buy our food from local, organic
sources where possible and so reduce the use of pesticides and pollution
from transport sources. We can make sure that all the packaging we receive
when buying new goods gets properly recycled. Most municipal councils
run recycling facilities these days. There are charities which will recycle or
reuse many domestic goods in urban areas. Some will even collect heavy
items. In the UK Freecycle offers a service where people can give or take
freely offered goods. However, there are many companies now which spe-
cialize in testing and cleansing polluted post-industrial land. Most devel-
oped nations and many developing nations now have organizations dedi-
cated to informing the public about pollution issues, advising industry and
businesses and analyzing risks and effects of contaminants.

INDUSTRIAL POLLUTION BRINGS SUFFERING
TO 125 MILLION PEOPLE: REPORT

One hundred and twenty-five million people around the world suffer
from serious health problems that stem from industrial pollution — a public
health crisis on par with malaria or tuberculosis (TB). The report docu-
ments sickness in 49 low and middle income countries with large industrial
sectors, including toxin heavy mining sites, tanneries, chemical factories
and toxic waste processing sites, and traces the most common industrial
pollutants — lead, mercury, chromium, radionuclides and pesticides — in the
air, water and soil of the, so called, developing countries. Those most often
sickened by the pollution are children. A leading factor in the rise of dan-
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gerous and unregulated toxic sites in these countries is industrial globaliza-
tion, especially international mining and resource extraction, and global
consumer demand. Much of this industrial activity is to serve our needs in
the developed world.

INDUSTRY AS A SOCIAL PARTNER

In recent years, U.S. industries and citizens have recognized their joint
responsibility to ensure that chemical products are manufactured with a net
benefit and minimum hazard to society. The EPA has initiated a “Design
for Environment” program that is having an impact on the ways chemical
process does business. For example, over the past decade, the chemical in-
dustry has begun to develop new synthesis methods, based on using safe
starting materials that replace toxic or environmentally unsafe substances.
This new “green chemistry” focuses on preventing environmental pollution
directly at the point of manufacturing. In this approach, the chemical indus-
try is trying to work as a social partner to sustain development and interna-
tional trade without damaging the environment.

New “benign by design” chemical processes use more environmentally
benign reactants and create waste product that do less damage to air and
water. For example, a process has been developed using D-glucose, found
in the ordinary table sugar, to replace benzene, a known carcinogen. The D-
glucose serves as the chemical feedstock to make reactants that eventually
produce nylon and various medicines. Also, non-toxic food dyes have been
demonstrated in some processes to be effective substitutes for catalysts
composed of toxic metals such as lead, chromium, or cadmium.

Phosgene, a toxic gas, can be replaced by carbon dioxide in the manu-
facture of isocyanates. Isocyanates are substances used to make polyure-
thanes, materials used widely in the manufacture of seat cushions, insula-
tions, and contact lenses. In addition, “green chemistry” seeks ways to syn-
thesize industrial chemicals in water solutions rather than in toxic solvents,
and to use materials that can be recycled and reused to reduce waste dis-
posal problems significantly. To succeed commercially, these newly devel-
oped processes must also be cost effective.

The chemical industry also has responsibility to make products in ways
that are as hazard-free as possible, in workplaces that are as safe as possi-
ble. Industry is obliged to deal honestly with the public to ensure that risks
and benefits of chemical operations are clearly known. Chemical compa-
nies also need to assure consumers that the products are safe when used as
intended by the manufacturer.
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Chemical industries must comply with certain laws and regulations, as
well as with voluntary standards met by manufacturers. Often, compliance
with voluntary requirements is monitored by independent, outside organi-
zations. An international initiative, 1ISO 9000, calling for voluntary quality
management systems, has been developed by the International Organiza-
tion for Standardization (ISO) in Geneva, Switzerland, in conjunction with
representatives from the USA and 73 other countries.

In addition, there is a worldwide movement to improve environmental
quality. The governments of various nations around the world have passed
laws to regulate environmental pollution, although the laws are not con-
sistent from country to country. A program known as ISO 14000 has been
developing an international series of standards to help manufactures and
organizations consider the impact of their operations, products, and ser-
vices on the environment. Work on 1SO14000 standards is being carried
out by representatives from more than 110 countries. The goal is to develop
one set of internationally accepted environmental management system
standards rather than many, sometimes conflicting, national standards.

No activity of the chemical industry or the government can completely
eliminate the risks involved in manufacturing chemical substances, any
more than the risks of travelling in a car can completely be eliminated.
Knowing the risks, continuing to explore them, and dealing with them pru-
dently are essential.

These concerns are not the sole responsibility of the chemical industry.
As users of the industry’s products, we share this responsibility.

THEY DISCUSS POLLUTION PROBLEMSS
ALL OVER THE WORLD

Pollution is quickly becoming a devastating phenomenon and normally
has diverse effects on people, the environment and all creatures, both in the
short and long run.

Look at some of the pollution catastrophes that continue to wreak hav-
oc in several countries around the world. Much of the pollution mayhem is
attributed to various man-made causes, including, but not limited to, issues
ranging from system failures of extraction companies, accidents caused by
natural factors and poor industrial disposal mechanisms.

Poor industrial disposal features prominently; in most cases industries
discharge their effluents into water bodies, such as wetlands, rivers and
lakes, as well as into the air. A recent case in point are the sugar factories in
Jinja and Lugazi, which are allegedly discharging effluent, especially from
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the molasses, and the burning of bagasse, which are polluting the water and
air, respectively.

This has not gone down well with the residents in those areas as they are
now developing health complications. Effluents from most industries in urban
centers surrounding Lake Victoria end up in this water body, and this explains
the greenish mass that forms a floating mat in some areas of the lake.

The world over, it is common practice by industries to use the cheapest
ways of disposal and waste management mechanisms as a way of minimiz-
ing on operational costs. This is rather calamitous as it compromises on the
deliberate efforts on environmental protection and is a precursor to serious
environmental disasters.

The oil well blowout in the Gulf of Mexico in 2010, in which an oil rig
off the southern coast of USA developed a leak, dumping millions of gal-
lons of crude oil into the sea, was one such catastrophe.

By the time it was finally sealed 12 weeks later, the nation had experi-
enced the world’s worst oil spill, where 205 million gallons (4.9 million
barrels) of oil had spewed from the leaking well, fouling over 600 miles of
beaches and wetlands spread across five states, and today, the gulf is still
struggling to fix the adverse effects of the spillage.

The cost of cleaning up pollution disasters is immense. For example,
the Fukushima nuclear power plant in Japan that exploded as a result of an
earthquake in 2011 and belched out radioactive materials, is to cost the
Japanese government at least one trillion yen ($13 billion) to clean up vast
areas contaminated by radiation.

Japan faces the prospect of removing and disposing 29 million cubic
metres of soil from a sprawling area in Fukushima, located 240 kilometres
northeast of Tokyo, and four nearby prefectures. The situation would have
been worse if Japan lacked a good emergency disaster management strate-
gy and institutions in place.

Therefore, in the emerging oil and gas sector in Uganda, serious inter-

vention measures ought to be designed to prepare for pollution that may
arise from the sector, especially addressing the laxity in implementing pol-
lution laws, which leaves the country more vulnerable to pollution.
In the recently-passed Petroleum Exploration, Development and Production
Bill 2012 for Uganda, one would argue that the lawmakers played a fantas-
tic role in legislating in the oil sector, requiring that those who pollute must
clean up their mess. But the emerging limitations among the responsible
government regulators to command the necessary standards of safety are
hampered by lack of authority, resources and technical expertise related to
oil developments.
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Increasingly, neither the regulations nor the regulators are asking the
tough questions or demanding the demonstration of preparedness by the ac-
tors in the sector to prove that they would ably avoid the disasters. These
would include the adoption of the “polluter pays principle”, requiring oper-
ators to prevent, or in the case of an accident, remedy the damage to water,
soil and the environment in general.

As the need to develop the pollution regulatory framework becomes
eminent, safety via the approval of facility-specific waste pollution emer-
gency plans has to be fully catered for in a seemingly fragile economy dog-
ged by weak institutions.

Nevertheless, deliberate efforts to address messes from sabotage and
natural causes should not be overlooked. Before an installation is approved,
it should be necessary for the operator to produce a document detailing
how an effective safety management system and emergency disaster strate-
gies have been put in place.



CONTENTS

ITPEJMCIIOBUE ...ttt 3
Unit I. Radiation, Its Origin and CharacteristiCs.............cccoevevivervennnnnn 4
Unit I1. Natural and Man-Made Radiation...........cc.cccovvvvvenieenieiininnnnn 10
Unit I11. The Chernobyl and The Fukushima Nuclear Disasters........... 16
Unit V. Uses of Radiation...........ccccovviiiiiiiiecie e 23
Unit V. Industrial POHULION ..o 30
Unit V1. Solutions for Industrial Pollution...........ccccccoveviiiiiienienne. 38
Unit VII. Reducing Pollution Approaches.........cccccvvviiieniveiieinninns 43
Unit VI Environmental POHULION ..........ccoooviviiiiiiieccce e 51
Unit IX. Sollution for Air POHULION ........coovviiieec e 59
Unit X. Sollution for Water PollUtion............cccooevieiiviiveiee e 68
Unit XI. Sollution for Soil Contamination...........ccccecevevviniiinieneenene 77

Additional Texts for Reading, Translating and Discussing.................. 84



YueOHoe n3ganue

AHIMUNCKUN A3bIK

VY4eOHO-METOANYECKOE TOCO0ME

CocraBurtenu: PomanoBa Auna MuxaitjioBHa

CumonoBa Taucus AnekcaHipoBHa
Kpusonocosa Encna Banepsena
Koabruesa JIro6oBr Hukonaesna

Kommnerotepnas Bepctka A. Y. borbom
Koppexrop M. /[. Ilankesuu

Uznarens:
YO «benopycckuii rocy1apCTBEHHbIA TEXHOJIOTHUECKU YHUBEPCUTET.
JIA Ne 02330/0549423 ot 08.04.2009.
V. Ceepmiona, 13a, 220006, r. MuHCK.



	ПРЕДИСЛОВИЕ
	UNIT I
	UNIT II
	UNIT III
	UNIT IV
	UNIT V
	UNIT VI
	UNIT VII
	UNIT VIII
	UNIT IX
	UNIT X
	UNIT XI
	ADDITIONAL TEXTSFOR READING, TRANSLATING AND DISCUSSING

