uﬁﬂn*wmemﬂmﬁ
N/

% AR

e




8 5l 3 iE

hiR

Y B2 xR

@m%:&akﬁ.ig
-4t = -



4547 J9 10 # 4> (Parts), 22 86 (Units), >8I0 1 iy DR SO B BE AR AR . IR SCRN B8 32 44 6t
PEH M SCER . EE. RS, FEAREE. R, KSR R TR RIS R B
s BKBY BAL B ik HATS Y R R B s BT FRBEIE AL SRBERAL VR4 BRBT AN ] 5 2k
K. RERURSCHIRCA B R B. B BT L ARE IR (OSURRE) AHR . Bk
WA T, P&, W, 3. BT, fnESEMER.

AT AR T R L L A BORE . T Ik () 4 SEE R R B B R A B SOR S S B

BBEMGmE (CIP) #iE

WEE L il /X W, WA g . —2 K. —dJba.
A2 Tl At . 2011, 12

O R e R R B

ISBN 978-7-122-12753-2

[. e 11.OX)-- Qi . HFERE-KIE-
#HAr V. H31

o [ A ] 54T CIP B iz (2011) 45 227529 &

i RS £ 30k RWBeit . F
SRR i

HAAAT: fb2F Tl B RRAE Ui R 4 13 5 MREC4% % 100011)
Ep . =TT HE RUEPRE T
787mmx1092mm 1/16 Elgk 123 FH 316 TF 2012 4 5 AALEE5E 2 U3 1 KED R

Wy f5 i) : 010-64518888 (fEEL. 010-64519686) BEGIR% . 010-64518899
15| Jk: http://www. cip. com. cn
FLWG SEAS o 0 A7 Sl o 4k (] 81, A< k49 45 Hpos £ BT VA

E #r: 26.00 T ETE FEHELR



7 ie]
EFEZER
BEEZER
E3 5

x| K 4R

& ¥

¥ 7 EX%k Fazx
CHe i B DUEPE T HE)
BEx4E B £ BEH
Bo#A 3 OE MREE
WAL B B 27 #
ZHRA I8 F G
ZRY ZXxE MNIH
kA RKEE H M
H¥H ETZR ITAH%E
EX#H FEhFE EMNF
~EME #HRESH F T
MR BAK £
AhkE FHE KHLK
KZH RER FET
KIEEX EHE

i 4 5
fT &
AER
=
Y gan
WA
Fax
T
B
T #E

G
E W
A&
Z f8 %
I
EEN
T4
Ik AR
Wk 4
T 5k
K & A
KER



AR5 O v WA L IR R R AR R R A S R L SR M .

AT 25 5% 15 R SR BRI URI L b S TE 17 o) 5 R AR IR E T oy — 1A, B
B R 04 i 2 A D B T R AR P RE 0, 3L A A BRI B PR T R B AT R
S 243008 9 4 PART, %4 PART EHNAE AR E 1~5 4 Unit, £ Unit
L RRSCA 1R B, 53T 20 RERSC, 20 R B bh e, DASEIR I 5 W 5 FLE
¥ WRICEM T Z, WRIABELWIEL T m. WIS R, 55 Bivh . 558 00 5
Br. BB, FREOAMAE, MR AR, RFEKIFEL WM. SOk SR
B B T AT SRIR BT R AR GE R A BRI DROCHR IR GRS . A AR B B 1 e T
i IR BE A A A R BT T b AT . R B R R Rl SCE I B A

AL T AP BAR B2 a2 4, RIS SF LR RN A B A
WOk B AR BE B 3T A7 A B B AR 5 e ) BRI XD 23 5 40 5 1 3840 S0 i 4
B SRR . AR = I B AL BOM L S5 s s . 2 BlRE i E R 2%
Fid o R EIME S B R R LW,

AREMW BNFET, ATREH BT, A IR AR IE, A B A A AN I
GEIESri

w EH
2003 £ 3 A-F48M



I%:Mﬂ%

A 2003 45 7 JTER— R RRUA AT AR, A 4 [ e A e e AL B BT L Mk A 31 3k
Js B 7 —RERBOR . BRBEE SRR AT B . B EAR . B L2 AW
BES B, VXSRS WA S AW K, A2 X IR e A A 1 % ol 337 1) 2SR
M. NRBUR L2 B8R, W7 ] S R8E R R I B2 S e W« 38 N 11 07 B0 T #
Mt B XA — TR WA AT TAN BT KTFHE M AN A, RfEm T
Ll

Lo RSk 3 ) R RO RE 78— B h I 5 3 55

2. MBR T 55— WO 8 7S BT AN /N BT Hh O T B B W I N 58 [ BR BT 2 AU
PR AER AT, 4D FE 1 58 PN S A R PR R IR A 5 IR AR P A O T Y A AT
By s G v d 2t Y R BE )L, R B T DA R AR i 1 A B

3. MBR 158 — B A A SOC R T AR S R A ANFE T IR AR O SE
D5 R URBL T AR 0 R PR BUR 55 1 XS BR 8 W I v A5y 1T 48 A S, AR T
HE S HIVEIN VS SR 51 R AR 9

A SRR G e T NI 3 O T A B B e, o T S R K TS e B
FOAREE T 1A

5. JARE 7RO DR G T S A, A A S RSO A AR B PR AR B D L

AR -REAIA . B, XIWE., ABRSE. B RGBT TR T A
TR B2 X0 W2 B B AL T Tl K~ W W ) B 5%, Horh Unit 1~Unit 11 ¢ X 3lE
BHEBITSHS » Unit 12~Unit 22 iRIEPREBIT RS . 2o di X B %H,
AT Tk RSN TE A e ik BLRF B £ . A2 Tolk th AL X 28 IR BT 44 7 1 304,
I i 38 A5 3] 4 ] 45 b 1 [ 7 0052 % 0 A SR RIS B . A8 L — D R J il !

T i & ARF AR, A5 AR Z 2 A AE BT S, WO S HE PP I

& &
2011 £ 9 A-F#RM



Contents

Part 1 Environmental Problems -1

Unit 1  Text: Global Environmental Issues - 1

Reading Material: Climate Change -5

Part 2 Water Pollution & Wastewater Treatment - 8

Unlt 2 Texl; Water Pollution e o8 see ene s tue aes e ses ses S0e SEs S88 0ee EEN Ees SEs Hes Nt At Bas aas e ass ann nas 8

Reading Material: Wastewater = 12

Unit 3 Text: Water POIIULARls +=svessssmssessnsonssanammsonsenssnes suonsnsss sy osrommeasassaesssss 16

Reading Material: Biochemical Oxygen Demand « 19

Unit 4 Text: Wastewater Treatment Methods and Disposal [ T | - 22

Reading Material: Treatment of Cyanide Wastewater «-:««--srreeresencreniaaies 26

Unit 5 Text: Wastewater Treatment Methods and Disposal [ [ ] - 28

Reading Material: Advanced Wastewater Treatment - 32

Unit 6 Text: Extended Aeration Activated Sludge Plant - 37

Reading Material: Types of Decomposition - 40

Part 3 Air Pollution & COMLIOl -« -« cee et rmrermuesanonmmrmmneenaeeisnneessne cinnesiecunsenasecns 49

Unit 7 Text: Principal Air POIUtants ««-«s-sesssesrssscrrsestmsnesuisuus s se s os e veenenes 42

Reading Material: Global Air Pollution Problems «--«srsssreereinecencneaeninneeinnnn. 47

Unit 8 Text: Photochemical Smog - 51

Reading Material: How Does Smog Affect Us? - 55

Unit 9 Text: Particulate Removal - b8

Reading Material: What is Acid Rain and What Causes 1t? - 60

Uﬂlt 10 TCXI: Control of Gaseous Pollutants aes sEe ses aBs EtaINE Ses es cae see ses eee TS sus bus nes BOE S 65

Reading Material: Measures to Improve Air Quality «o-«oseosereeescnini 69

Unit 11 Text: Biofiltration: A New Technology of Air Pollution Control ([ ) -w:eee 72
Reading Material: Biofiltration: A New Technology of Air

Pollution Control ([ ) - 75

Part 4 Solid Wastes & Disposal - 79

Unit 12 Text: Types of Solid Wastes - 79

Reading Material: Health Impacts of Solid Waste ««rereeeeenceciiiiiiiii. 82

Unit 13 Text: Solid Waste Management ««-«s« e e seseessesumsanssininsnsiesseesnenneson s eneees 84

Reading Material: Handling Household Hazardous Waste =<« ceoerevrineennenns 87

Unit 14 Text: How to Compost - 90



Reading Material: Recycling and Reuse

Part § Soil and Soi]l PolUtion <« eeemercer it i i ittt ettt sis e b s s s e
- 96
- 99

Unit 15 Text: Soil and Soil Pollution
Reading Material: Land Degradation

Part 6 Other Pollution & Control Technologies ««:::-«:- e et

Unit 16 Text: NOISEC POIIULION <+ =cevreeennrun et tre e int ittt e e ettt tata s s s ceaaee e
- 105
- 107

Reading Material: Effects of Noise on Health and Well-Being
Unit 17 Text: Thermal Pollution

Rcading Material; Radioactive WASLE - cvrrrerrrateattttiieiaisittiirattsiisisensasnans

Part 7 Environmental Monitoring
Unit 18 Text: Identify the Indoor Air Quality Problems
Reading Material: Indoor Air Quality Concerns
Unit 19 Text: Biological Oxygen Demand Monitoring
Reading Material: Chemical Oxygen Demand (COD) and Dissolved
Oxygen (DO) Testing Procedures

Part 8 Environmental Policy & Management vomrmaviesbidios 9 b ESIFSON § 608 SHBEAEIOE § Fuis gESAN O B

Unit 20 Text: Environmental Management Systems
Reading Material: Water Quality Standards

Part 9 Environmental lmpact ASSESSIMEIIL +rcvervesetsseeontonsotsseecssartssscsesessassnsaasssssss

Unit 21 Text: Environmental Impact Assessment
Reading Material: Environmental Assessment as a Project

Management Tool

Part 10 Environmental Sustainable Development
Unit 22 Text: Sustainable Development

Reading Material: Envisioning a Sustainable Future «««««:-sseeeererenmiaiaiin,

Glossary OF TEITIS +:cvevvercnetteccnncenesnoeccessssseeceassonesnsssssssasecss sosenseneosasssansansossnesans

Appendixes

Part l Reading Training e e s des 698 540 SaE S EUE 998 0N SEE AUE Se SEE SIS NEE sEe s s SE e see ves teE Botees son

Part || Translation Training
Part [[| Listening Training
Part [V Speaking Training

Part \/ Writing Training 444 046 eee sae e s aas s us s ee eeaass set sas ase Beu Bes IRl aas see ees Bee ses sea eee tee san snn

- 94

96

102
102

110

- 113
+ 113
- 116
< 119

« 122

124

- 124
- 128

132

- 132

- 135

- 138
- 138

141

147

- 159

159

- 166
- 180
- 184

188



o
Sy

S

i

Part 1

Env1r0nmentalPr0blems
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Unit 1

Text: Global Environmental Issues

Due to deforestation, air/ocean/lake/river/marsh pollution caused by chemical
compounds. the global warming caused by the excess emission of carbon dioxide from
automobiles. the depletion of the ozone layer caused by chlorofluorocarbon, the popu-
lation increase of the world and other reasons, the degradation of the environment has
reached the point where the existence of all living creatures including the human race is
threatened globally. ! The following is a list of current environmental issues:

e Climate Change

® Ozone Layer Depletion

e Acid Depositions

e Decforestation

e Decrease in Variation of Living Creatures

e Spread of Harmful Wastes

e Desertification

® QOceanic Environments

e [Lake and Marsh Environments

Explanation of Major Environmental Issues
Climate Change

It is a serious problem that we are witnessing the fastest rate of climate change in
the 1990 s since the end of the last glacial period. The ice formed off the shore of Ice-
land used to contribute to maintaining the abyssal current, but since 1984, new ice for-
mations have not occurred due to the global warming. The ocean temperatures of the At-
lantic Ocean, the Pacific Ocean, and the Indian Ocean have been rising for the last 35
years. The ocean absorbs carbon dioxide. This mechanism used to function well to stabi-
lize the climate, but now it is losing its stabilizing effect and the growth of plankton has
an effect on the ocean temperature. As the ocean temperature goes up, fish indigenous
to high temperature migrate to the coastal zone, while fish indigenous to low tempera-
ture are driven out. The amount of methane, which causes a greenhouse effect, has
been increasing in Siberia as the temperature goes up. 2 The tropics are expanding, while

Unit 1  Text: Global Environmental Issues
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the polar region is shrinking. The reduction of oceanic and atmospheric fluctuations such
as the El Nino southern fluctuation has been increasing. The reason is that the tropics

have been expanding.

Depletion of Ozone Layer

Due to a gradual destruction of the ozonosphere in the stratosphere by chlorofluoro-
carbon (CFC) and other chemicals discharged by humans, the amount of ultraviolet
rays reaching the surface of the earth has been increasing. Although the prohibition of
chlorofluorocarbon discharge and the decrease of its emission among the developed na-
tions were agreed as the Montreal Protocol, the ozonosphere destruction is still progress-
ing at twice as fast as the expected rate. * The cause is unknown. The ozone layer deple-
tion in the Antarctic Region was the worst in 1996; since then, the ozone layer deple-
tion in-the Arctic Region has become critical. There is a theory that the greenhouse

effect retards the speed of restoration of the depleted ozone layer.

Acid Depositions

The damage from acid rain is especially noticeable in the Southeast Asian coun-
tries. Due to government restrictions against the discharge of sulfur oxide in Europe and
North America, acid rain has decreased. However, at the same time, farm crop harvest
has decreased due to a drastic decrease of soil sulfur content and a new type of grain dis-
ease. As to the acid rain caused by nitrogen oxide or automobile emissions, there is no
substantial improvement as seen in the sulfur oxide.

It could be inferred that the contaminants are cooled down and descend to the
ground after they were warmed up in the tropical regions and ascended in steam, where-
by they are delivered to the poles. Therefore, the worst damage from the acid deposition

is located in the Polar Regions; we do not know the current extent of actual damage.

Deforestation

Forest resources are being consumed all over the world at a non-sustainable rate;
deforestation is progressing. In Europe, the damage caused by air pollution, climatic
variations, fire, and noxious insects is seen on a quarter of all trees. * The forest fire in
Indonesia caused significant pollution. Ashes spread in the air by this fire caused damage

to the health of living creatures and the environment.

Decreasing Variety of Living Creatures

More than 13 million species of living creatures reportedly inhabit the earth. Of
those, human beings recognize only 13%. Human activities increase the rate of extinc-
tion of species by thousands of times. It is expected that 200,000 species of living crea-
tures, which account for almost 20% of all living species in the coral reef, will be ex-
tinct in the next 40 years.

Part 1 Environmental Problems



Although the reasons for the extinction of living species have not been clearly
known, global changes in the biochemistry recycle, decrease in biomass and lower fer-

tility rate among living species on this planet could account for some of the reasons.

Oceanic Environment

Environmental pollution in the coastal areas is worsening due to various develop-
ments. 34% of the entire coastal areas is said to be facing serious risk of severe pollution,
while 17% is considered moderate risk.

Selected from “G. Watters. Health and Environment . World Health Organization, Geneva, 1995”

New Words

deforestation n. RAXARMK, FAkFIE

marsh n. B3, BF, BFHk
desertification n. (LX) FiE, gk
abyssal a. MG, Ky

the Atlantic Ocean n. K& #

plankton n. ¥ # 4 4

indigenous a. A L&)

Siberia d®AaA & (4R F H—HKX)

tropic n. W)ILK, #WF; a. K

polar region #% 3

ultraviolet a. 9%y, $9M84; n. FIr& 44
the Montreal Protocol %454 R %

the Antarctic Region @i X

the Arctic Region db#g 3 X

retard wvt. 3R, fEmik, i, A, A
noxious a. A E#

Indonesia n. ¥ E R & L

inhabit vi. BT, AET. 5%, BE
coral n. #W3, Wik

reef n. BEE; v. dk (#L)

biomass n. (FALEBMIARA) LHhH T
fertility rate n. Awm A f, A FF
moderate a. ¥F4), EEH, EFey; v. G
glacial period n. [3] sk &t

El Nino &R Ri#

Notes

1. Due to deforestation, air/ocean/lake/river/marsh pollution caused by chemical
compounds, the global warming caused by the excess emission of carbon dioxide from

automobiles, the depletion of the ozone layer caused by chlorofluorocarbon, the popu-
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lation increase of the world and other reasons, the degradation of the environment has
reached the point where the existence of all living creatures including the human race is
threatened globally.

PR AN R AR, 2, TR WA, A SRR PSR GYN
53 VFEHRBO B A AUk & f o S B 2 Bk R . SR B RA)Z B2 i,
A RS DA K A i 2 400, R RRIAEEGAL . H™ R O 28 KI5 N RAEN Y
Y EAE

2. The amount of methane, which causes a greenhouse effect, has been increasing
in Siberia as the temperature goes up.

PR B IR TE . P A R DX R AORCRE S Wt B i, X gk Tl E
S A

3. Although the prohibition of chlorofluorocarbon discharge and the decrease of its
emission among the developed nations were agreed as the Montreal Protocol, the ozono-
sphere destruction is still progressing at twice as fast as the expected rate.

PR WU (REFFIRAZ) P . 58 1k A0k E SR S Uk« O H 28R
FRAM G RS HE i, JAF . SRS T B AR 2 0 SR bb T i R i
— 4.

4. In Europe, the damage caused by air pollution, climatic variations, fire, and
noxious insects is seen on a quarter of all trees.

By fERRM . mARE g, R, KR RHE SR T 1/4 A,

Exercises

[ . Put the following into Chinese.

1. chemical compounds 5. ozonosphere

2. climate change 6. automobile emissions

3. the depletion of the ozone layer 7. methane

4. the Glacial period 8. deforestation
. Put the following into English.

IO 5. FRFH

2. Y 6. JE/RJE M

3. P2 [BREE L)

4. B 8. ALt

Il. Answer the following questions in English.

1. What are the major causes attributable to the degrading environment?

2. Among the current environmental issues, which one is of the most serious?
And why?

3. What is the impact of the global warming on the environment?

4. Why is the worst damage from the acid deposition located in the Polar Regions?

5. What are the possible reasons for the increasing speed of the extinction of the liy-
ing species on the world?

Part 1 Environmental Problems
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Climate Change

Introduction

According to the National Academy of Sciences, the carth’s surface temperature
has risen by about 1°F (0. 6'C) in the past century, with accelerated warming during the
past two decades. There is new and stronger evidence that most of the warming over the
last 50 years is attributable to human activities. Human activities have altered the chemi-
cal composition of the atmosphere through the buildup of greenhouse gases—primarily
carbon dioxide, methane, and nitrous oxide. The heat-trapping property of these gases
is undisputed although uncertainties exist about exactly how the earth’s climate responds
to them. Go to the emissions section for much more on greenhouse gases.

Our Changing Atmosphere

Energy from the sun drives the earth’s weather and climate. and heats the earth’s
surface; In turn, the earth radiates energy back into space. Atmospheric greenhouse ga-
ses (water vapor, carbon dioxide, and other gases) trap some of the outgoing energy,
retaining heat somewhat like the glass panels of a greenhouse.

Without this natural “greenhouse effect” (see Figure 1-1), temperatures would be
much lower than they are now, and life as known today would not be possible. Instead,
thanks to greenhouse gases, the earth’s average temperature is a more hospitable 60°F
(15.6C). However, problems may arise when the atmospheric concentration of green-
house gases increases.

Since the beginning of the industrial revolution, atmospheric concentrations of car-
bon dioxide have increased nearly 30% , methane concentrations have more than doub-
led, and nitrous oxide concentrations have risen by about 15%. These increases have en-

hanced the heat-trapping capability of the earth’s atmosphere. Sulfate aerosols, a com-

XX
W \ad
- . L Some of the infrared radiation passes
- & Some solar radiation through the atmosphere,and some is
Fys is reflected by the absorbed and re-emitted in all
earth and the directions. by greenhouse gas
atmosphere molecules. The effect of this is to warm
Solar the earth's surface and the lower
radiation atmosphere.
passes
through
the clear
atmosphere ) M

Most radiation is absorbed
by the earth's surface
and warms it

Figure 1-1 The greenhouse effect
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mon air pollutant, cool the atmosphere by reflecting light back into space. However,
sulfates are short-lived in the atmosphere and vary regionally.

Why are greenhouse gas concentrations increasing? Scientists generally believe that
the combustion of fossil fuels and other human activities are the primary reasons for the
increased concentration of carbon dioxide. Plant respiration and the decomposition of or-
ganic matter release more than 10 times the CO; released by human activities; but these
releases have generally been in balance during the centuries leading up to the industrial
revolution with carbon dioxide absorbed by terrestrial vegetation and the oceans.

What has changed in the last few hundred years is the additional release of carbon
dioxide by human activities. Fossil fuels are burned to run cars and trucks, heat homes
and businesses, and power factories are responsible for about 98% of U. S. carbon diox-
ide emissions, 24% of methane emissions, and 18% of nitrous oxide'emissions. Increased agri-
culture, deforestation, landfills, industrial production. and mining also contribute a sig-
nificant share of emissions. In 1997. the United States emitted about one-fifth of total
global greenhouse gases.

Estimating future emissions is difficult, because it depends on demographic, eco-
nomic, technological, policy, and institutional developments. Several emissions scenar-
ios have been developed based on differing projections of these underlying factors. For
example, by 2100, in the absence of emissions control policies, carbon dioxide concen-
trations are projected to be 30% ~150% higher than today’s levels.

Changing Climate

Global mean surface temperatures have increased 0.3~ 0.6C since the late 19th
century (see Figure 1-2). The 20th century’s 10 warmest years all occurred in the last 15
years of the century. Of these, 1998 was the warmest year on record. The snow covers in
the Northern Hemisphere and floating ice in the Arctic Ocean has decreased. Globally,
sea level has risen 4~8 inches (0. 1~0.2m) over the past century. Worldwide precipita-
tion over land has increased by about one percent. The frequency of extreme rainfall
events has increased throughout much of the United States.

Increasing concentrations of greenhouse gases are likely to accelerate the rate of cli-

mate change. Scientists expect that the average global surface temperature could rise

1.4
1.2

| |
08 I\
0.6 i :\{\N\
04 A

02 AN, Al AFV
0 WWARWAYER VATV

o2l A AN A AN "N ™
7(),4“thjv\A J\/\J‘

06 VAV

8 1 Il Il L 1 ! 1 = 1 1 Il 1
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Year

Departure from long -term mean/“F

Figure 1-2 Global temperature changes (1880~2000)
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0.6~2.5C in the next fifty years, and 1.4~5. 8C in the next century, with significant
regional variation. Evaporation will increase as the climate warms, which will increase
average global precipitation. Soil moisture is likely to decline in many regions, and in-
tense rainstorms are likely to become more frequent. Sea level is likely to rise two feet
along most of the U. S. coasts.

Calculations of climate change for specific areas are much less reliable than global

ones, and it is unclear whether regional climate will become more variable.

Selected from “Report to Congress: The Potential Effects of Global Climate Change on the
United State, 1989, U.S. Environmental Protection Agency (EPA 230-05-89-050)"
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Part 2

Water Pollution & Wastewater Treatment

Unit 2

Text: Water Pollution

Water pollution occurs when a body of water is adversely affected due to the addi-
tion of large amounts of materials to the water. ! The sources of water pollution are cate-
gorized as being a point source or a non-source point of pollution. Point sources of pollu-
tion occur when the polluting substance is emitted directly into the waterway. A pipe spe-
wing toxic chemicals directly into a river is an example. A non-point source occurs when
there is runoff of pollutants into a waterway, for instance, when fertilizer from a field
is carried into a stream by surface runoff.

Types of Water Pollution

Toxic Substance. A toxic substance is a chemical pollutant that is not a naturally
occurring substance in aquatic ecosystems. The greatest contributors to toxic pollution are
herbicides, pesticides and industrial compounds.

Organic Substance. Organic pollution occurs when an excess of organic matter, such
as manure or sewage, enters the water. When organic matter increases in a pond. the
number of decomposers will increase. These decomposers grow rapidly and use a great
deal of oxygen during their growth. This leads to a depletion of oxygen as the decomposi-
tion process occurs. A lack of oxygen can kill aquatic organisms. As the aquatic organisms
die, they are broken down by decomposers, which lead to further depletion of the oxy-
gen levels.

A type of organic pollution can occur when inorganic pollutants such as nitrogen and
phosphate accumulate in aquatic ecosystems. High levels of these nutrients cause an
overgrowth of plants and algae. As the plants and algae die, they become organic mate-
rial in the water. The enormous decay of this plant matter, in turn, lowers the oxygen
level. The process of rapid plant growth followed by increased activities by decomposers
and a depletion of the oxygen level is called eutrophication.

Thermal Pollution. Thermal pollution can occur when water is used as a coolant near
a power or industrial plant and then is returned to the aquatic environment at a higher
temperature than it was originally. 2 Thermal pollution can lead to a decrease in the dis-
solved oxygen level in the water while also increasing the biological demand of aquatic

Part 2 Water Pollution & Wastewater Treatment



organisms for oxygen.

Ecological Pollution. Ecological pollution takes place when chemical pollution. or-
ganic pollution or thermal pollution is caused by nature rather than by human activi-
ties. An example of ecological pollution would be an increased rate of siltation of a wa-
terway after a landslide, which would increase the amount of sediments in runoff wa-
ter. ? Another example would be when a large animal, such as a deer, drowns in a flood
and a large amount of organic material is added to the water as a result. Major geological
cvents such as a volcano eruption might also be sources of ecological pollution.

Specific Sources of Water Pollution
Farming

Farms often use large amounts of herbicides and pesticides. both of which are toxic
pollutants. These substances are particularly dangerous to life in rivers, streams and
lakes, where toxic substances can build up over a period of time.

Farms also frequently use large amounts of chemical fertilizers that are washed into
the waterways and damage the water supply and the life within it. Fertilizers can increase
the amounts of nitrates and phosphates in the water, which can lead to the process of
cutrophication.

Allowing livestock to graze near water sources often results in organic waste prod-
ucts being washed into the waterways. ! This sudden introduction of organic material in-
creases the amount of nitrogen in the water, and can also lead to eutrophication.

Four hundred million tons of soils are carried by the Mississippi River to the Gulf of
Mexico cach year. A great deal of this siltation is due to runoff from the exposed soil of
agricultural fields. Excessive amounts of sediment in waterways can block sunlight, pre-
vent aquatic plants from photosynthesizing. and can suffocate fish by clogging their
gills.

Business

Clearing of land can lead to erosion of soil into the river. Waste and sewage genera-
ted by industry can get into the water supply. introducing large organic pollutants into
the ecosystem.

Many industrial and power plants use rivers, streams and lakes to dispose of waste
heat. The resulting hot water can cause thermal pollution. Thermal pollution can have a
disastrous effect on life in an aquatic ecosystem as temperature increases decrease the
amount of oxygen in the water, thereby reducing the number of animals that can survive
there. Water can become contaminated with toxic or radioactive materials from industry,
mine sites and abandoned waste sites.

Acid precipitation is caused when the burning of fossil fuels emits sulfur dioxide into
the atmosphere. The sulfur dioxide reacts with the water in the atmosphere, creating
acid rain. As acid precipitation falls into lakes, streams and ponds it can lower the over-

all pH of the waterway, killing vital plant life. thereby affecting the whole food
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