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Lesson

1. The Environment and Environmental
Engineering

Text

Simply stated, the environment can be defined as one’ s surroundings. In terms of
the environmental engineer’s involvement , however,a more specific definition is needed.
To the environmental engineer, the word enviromnent may take on global dimensions,
may refer to a very localized area in which a specific problem must be addressed, or
may, in the case of contained environments, refer to a small volume of liquid, gaseous,
or solid materials within a treatment plant reactor(D).

The global environment consists of the atmosphere, the hydrosphere, and the litho-
sphere in which the life-sustaining resources of the earth are contained. The atmo-
sphere, a mixture of gases extending outward from the surface of the earth, evolved
from elements of the earth that were gasified during its formation and metamorphosis.
The hydrosphere consists of the oceans, the lakes and streams and the shallow ground
water bodies that interflow with the surface water. The lithosphere is the soil mantle
that wraps the core of the earth.

The biosphere, a thin shell that encapsulates the earth, is made up of the atmo-
sphere and lithosphere adjacent to the surface of the earth, together with the hydro-
sphere. It is within the biosphere that the life forms of earth, including humans, live.
Life-sustaining materials in gaseous, liquid, and solid forms are cycled through the bio-
sphere, providing sustenance to all living organisms.
are withdrawn from the bio-

Life-sustaining resources air, food, and water
sphere. It is also into the biosphere that waste products in gaseous, liquid, and solid
forms are discharged. Form the beginning of time, the biosphere has received and assimi-
lated the wastes generated by plant and animal life. Natural systems have been ever ac-
tive, dispersing smoke from forest fires, diluting animal wastes washed into streams and
rivers, and converting debris of past generations of plant and animal life into soil rich e-
nough to support future populations.

For every natural act of pollution, for every undesirable alteration in the physical,
chemical, or biological characteristics of the environment, for every incident that eroded
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the quality of the immediate, or local environment, there were natural actions that re-
stored that quality. Only in recent years has it become aparent that the sustaining and
assimilative capacity of the biosphere, though tremendous, is not, after all, infinite.
Though the system has operated for millions of years, it has begun to show signs of
stress, primaril;r because of the impact of humans upon the environment.
Environmental engineering has been defined as the branch of engineering that is
concerned with protecting the environment from the potential, deleteribus effects of hu-
man activity, protecting human populations from the effects of adverse environmental
factors, and improving environmental quality for human health and well-being.

As the above definition implies, humans interact with their environment

some-

times adversely impacting the environment and sometimes being adversely impacted by
pollutants in the environment. Anunderstanding of the nature of the environment and of

human interaction with it is a necessary prerequisite to understanding the work of the

environmental engineer., (2

New Words and Expressions

environmental a. ¥R, I 4M
engineering n. Lfg, T.f&%
defined (define fiE 2:30) ve. #RFE, 2o TESL, BIBGBIAE, PR
protect vt. {3
potential adj. (D AIRERY ., EEMQ WHED A, il
deleterious a. HEH, HERFEW
adverse adj. AH|H; RItH
well-being n. E3F; WH|; {25
imply vt. Ef; F---WEE, WA, #%
interact vt. fHEVEH, HAHK
impact n. (DR, Wdi@E; Eim
prerequisite n. adj. WHMEARZRH (HY); L&
engineer n. O LRITORI A . BE; 55
involvement n. &, BA, EE, i, R 5%
dimensions n. B 28 kb Rob; 4
localize v¢. FE{k, Hi K1k
treatment-plant ZhFE )™
reactor n. HIHAY; RIVHE; VS
hydrosphere n. 7K [H
lithosphere ». #7[H
life-sustaining #EF5 4, 4%, 4%, 3%, $EETE
metamorphosisn. (F¥-es) Tk B, HE. | )
« 2.



groundwater n. Ht 7K

interflow vi. wvi., n. #MF; WE

mantle n. QR OF =Y v, 5%, B E

core n. %>

biosphere n. 4 4R

encapsulate B &, GEH; MK

adjacent adj. EIEH, WHITHY

gaseous adj. |H, LS HEM

organisms n. £, HHLE

withdrawn ve. QRIY, 456, #E, BE, BE Q#H, RR
waste adv. FIell, TLHH vr. R HEE, 5 n. BB EY
discharge ve. W ». W, BH, HY, HX

assimilate vt. [E{k; WRUWL; TH1k

disperse vt. JKE, 1%¥#%, HEL, P

dilute ve. ¥ K, Whk; F&; "B

debris n. 8%

alteration n. %, &H

biological adj. 4%y

incident n. {4, /)NF, FHIAE,

erode wvr. 1M, FEh

immediate adj. MR, HEM

apparent adj. BRM, KE LAY, EY, HEH

stress n. [K7); Hel, WMo FE, B K, THRS
contained a. HHHK, WEH

address v, [f]ereses Bod, fu----30iR, 5E%, (EHET) %3
evolve vz, [, K&, B, #ik, 3/, () &R

shell n. 7
Notes

(D may take on global dimension, may refer to very localized area, ---or may-+- refer to
a small volume of -:-a treatment plant reactor.
-HREESEREE, SRS EEYRRYRE, RE - W0 K58
B —/pER . SRS E

@ An understanding of the natures--engineer.  H:H it Z#5 environment, BT M7
S ARUAR AL GRBOMEER, BT &5k,



Exercises

(1) FMATFIENEED

1. in terms of {E ...... m%mm%, Fﬁ......*{%‘i

2. take on EH, B, A%

3. refer to Fgreeeo

4. in the case of  fEeerees HRT

5. interflow with 5. HFi &

6. (be) made up of Hyes+--+ o

7. it has become apparent that seosrs PARAF [ ovrene

8. the impact of M upon N, M % N @&

9, simply stated {3j 8 Hb

10. be defined as HKE L Fgeee -+

11. evolved from M-+~

12. (be) withdraw from ph«-e+e- Bk

13. (be) discharged into HEA -+

14. protect-sfromes+ fRPreeeees T eeen

15. (be) concerned with YeeeeeH 3, Xifrerera et

(2) BEFIIEE ARHEEX )

[J1. In environmental engineering’s specific definition, the environment can be defined
as one’s surroundings.

2. The life sustaining resources of the earth are contained in

3. The elements in atmophere came from

[J4. Some surface water may come from ground water and v. v. (vice-versa).
[J5. The biosphere consists of atmosphere and lithosphere.

6. Life-sustaining resources are from the biosphere, into where waste products
are also

(7. Natural environment has a capability of selfpurification.

[ 8. The environmental capability is not infinite.

9. The environmental engineers’ task is to protect ,» protect and im-
prove

(J10. Man and his environment are interacting each other.

(3) A%

1. What is the topic of each paragraph of this text?

2. Give a definition of environment,

3. Give a definition of environmental‘engineering.

4

. It is said that natural systéms have been ever active, why?

o 4



2. Ecology

Text

The recognition that all life forms are inextricably dependent on one another and on
the physical environment is a fairly recent phenomenon. The word “ecology” was not
even invented until the mid-1800s, and the study of ecology as a branch of natural sci-
ences was not widespread until a few decades ago.

The science of ecology defines “ecosystems” as groups of organisms which interact
with each other and the physical environment, and which affect the population of the
various species in the environment. For example, the simplest type of ecosystem con-
sists of two animals such as the hare and the lynx. If the hare population in a specific lo-
cality is high, the lynx have an abundant food supply, procreate, and increase in popu-
lation until they outstrip the availability of hares. As the lynx population decreases due
to the unavailability of food, the hares increase since the number of predators is fewer,
and the cycle repeats (Figure2-1). Such a system is dynamic in that the numbers of each
population are continuously changing, but over a long time span is at a steady state con-
dition, kown as “homeostasis”.

A slightly more complex example includes three species: the sea otter, the sea
urchin and kelp. The kelp forests along the Pacific coast consist of 60m (200ft)streamers
fastened to the ocean floor. Kelp is an economically valuable plant since it is the source
of algin (used in foods, paints, cosmetics, etc. ) and its harvesting is regulated to pre-

serve the forests.

160 r
140
120
100
80
60
40 ;

NUMBER IN THOUSANDS

20

A A H it 1 L L ' A
1845 1855 1865 1875 1885 1895 1905 1915 1925 1935

Figure 2-1 The hare and lynx homeostasis.

A few years ago, kelp started to mysteriously disappear, leaving barren ocean
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floors. The puzzle was solved when it was recognized that sea urchins feed on the kelp,
weaken the stems, and cause them to detach and float away. The sea urchins population
had increased because the population of their predators, the sea otters, had been re-
duced drastically. The solution to the problem was to protect the sea otter and allow its
populaiton to increase, thus reducing the number of sea urchins, and save the kelp
forests.

Some ecosystems are fragile, while others are resilient and able to withstand even
serious perturbations. One characteristic of a resilient ecosystem is that more than one
species fills a “niche” within that system(D. That is , many species perform the same
function. For example, in the hare/lynx system, if the hare were the only source of
food for the lynx (a niche), the destruction of the hares would result in the eventual
eradication of the lynxes as well. If, however, the lynx used other small animals for
food, the system might survive the loss of the hares.

Engineers must appreciate the fundamental principles of ecology, and design with
the environment, so as not 1o impact adversely on especially fragile ecosystems. For ex-
ample, one of the most fragile of all ecosystems is the deep oceans, yet ocean disposal of
hazardous waste is seriously advocated by some engineers, The inclusion of ecological
principles in engineering decisions is a major component of the environmental engineer-

ing profession.
New Words and Expressions

recognition n. A4}, 7&iA ‘
inextricably adv. RAEMEAE (BOHE, AREBEGHL, B TFHE
widespread adj. J"HH, WA TR, LiEH
hare n. B
lynx n. i3, 185
abundant adj. EEH
procreate vt. P, FEER, ¥
outstrip vt. it Mt
predator n. {HR#H, HFH
dynamic adj. 1M, BIHEM; FHWY
span n. —Etft{E]; §E
homeostasis n. ¥, B3h GHY), AT
otter n. KR, WY
urchin »n. #¥JH
kelp n. ¥, WE (K)
fasten wr. ff$@’ ﬂzjﬂ%[ﬁ
algin n. BERT (E&)
c 6o



paint n. I, BB oe. WIE; HiH, #2

cosmetic n. 1L

mysteriously adv. #FiH

puzzle n. MERH, PREX wr. KX, YEFE

stem v, P4E, HiTn ZE

detach vt. 3. &, i#E, R

fragile udj. WESSHI, GZMHED. EHMN

resilient adj. HHYER, Bk GBO B/, REIKEFARM
perturbation n. A%, KL, ZhiE, BEL, B, HEE
eradication n. REE. K

appreciate vz. ft, B B

advocate ve. {8, Fik

niche n. . v. JERER; (i &, EYEPZ—F
drastically adv. E{ZUh, H7IH, SEH

locality n. #i 53, 3%, AT, F=H#t, FriEM. (08
streamer n. B (X, 42 4F; SR, HkE, B8, L& 168, HHig
inclusion n. & (3&) &, & (&), 2H; E; £ E) &
be regulated to PR #l T

preserve v. {R¥, {R#K, K@, 4k

withstand ». ¥, K#L, 2%FE, @

fundamental a. EAH, REH, TEHY
‘hazardous a. HEM, AR, BRH

barren a. JEWHI, HEEXH, BHHBEH (L)

Notes

(D One characteristic of a resilient+--with that system.

Frp “niche” WIEMREN RV E T IR LT,
SRR HERENES RETRE N — M ERE RS P —A BB T R R —A
ORI . GBIV 2 44 7T M B8 (R 40 1 1 D

Exercises
(1 BFIEEES
1. dependent on-:+ B Teeeeee s IKETF
2. define:sras+ Howerns 5 L Ryerenee
3. consist of «-- fyeee--4H A
4. due to - HFe--
5. asr+time span — By B8]



6. feed on (upon) - Plesess B, BFeresee

7. result in *-* X SIIEE ghR

8. the solution to the problem is to--- fBILZ A LR

9. one characteristic of+sis thatess cecoee i —PIFAERL e oee

10. <+swas notessuntiless  FLF]o- A oo

11. -++so as to (not) = LIfE ()

12. +--is continuously changing A KAk

(2) [E)E

[]1. For a long time, people have known that all life forms are dependent on one another
and on their enviroment.

[J2. Ecology is a new branch of natural sciences and its study field is ecosystems.

[J3. The hare and the lynx make up a ecosystem.

4. When we say a system is in dynamic balance state, that means
[J5. Kelp is a kind of plant that can become a forest.

6. What is the use of kelp?

7. Why did kelp begin disappearing a few years ago?

[18. The kelp stems were eaten by the sea urchins that caused the sea urchins to death.
9. Why the resilient ecosystem is not so fragile?

[]10. The auther of this text advocates that hazardous waste should be disposed into the

sea.
(3) ERATF5IEEES.
1. continuously 7. fairly
2. mysteriously 8. adversely
3. especially 9. slightly f
4. drastically 10.- economically :
5. seriously 11. eventually
6. inextricably



3. Environmental Problems

Text

1 Our Fragile World
Anyone who has had an opportunity to observe even a small fraction of the natural

wonders of our planet would agree that we live in a marvelous world. The majesty of
the Rocky Mountains, the beauty of the Maine coast on a clear summer day, and the
colors of a desert sunset are all impressive sights. On a more mundane level, we are re-
minded of the Earth’s bounties by the smell and feel of freshly plowed lowa farmland,
by a breath of fresh air on a brisk fall day, or the taste of fresh, clean water on a hot
summer day. (O

It goes without saying that all of these things are threatened by a broad range of
human activities. In an effort to increase short-term agricultural production, farmland
in many areas is cultivated improperly, resulting in extreme erosion that threatens its
very existence, Many urban dwellers would agree that a breath of fresh air is a rare
commodity in the city. In many industrialized areas, ground water sources of drinking
water are being threatened by the insidious movement of hazardous waste chemical
leachates through ground water aquifers. 2 The protection of our environment must be
given the highest priority because on it depends the preservation of human kind, itself.

In order to combat threats to our environment, it is necessary to understand the na-
ture and magnitude of the problems involved. Before discussing these problems further,
it is essential to recognize the fact that science and technology must play key roles in
solving environmental problems. Only through the proper application of science and
technology, under the direction of people with a strong environmental consciousness and
a basic knowledge of the environmental sciences, can humankind survive on the limited
resources of this planet.

2 Classifying Environmental Problems

Environmental problems are always interrelated. Sometimes a solution to one prob-
lem actually creates another problem. For example, when people are sick and dying
from disease, it is natural to want to improve human health. When health is improved
and infant mortality is reduced, a population explosion may result. To feed this growing
population, natural habitats are often destroyed by turning them into farmland. As nat-
ural habitats are destroyed, the wild plants, predatory animals, and parasites that once
lived there are killed as well. Because of the lack of predators and parasites, outbreakes
of insect pests become more common. Farmers use pesticides to control the pests and

9.



protect the crops, but in the process the environment becomes polluted. The develop-
ment of this entire cycle in itself consumes fossil fuel supplies that are becoming scare.

@1In addition, when fuels are burned, air pollutants are generated.

New Words and Expressions

fragile adj. - Mg

Rocky Mountains %543 11k
Maine n. 2 [= 41 X M
mundane adj. L7 )

bounty n, e M Y
lowa n.  EEZHFEM
insidious adj.  BEBEAY. BABEAY
leachate n. R 7K 8 9 2ok 142 2 40 B 72 A 4 0 00 R
aquifer n. HTEKE

infant n. M|,

mortality n.”  FEI-F

outbreak n. BXK

pesticide n. xRy

environmental consciousness ¥ 3% & il
Notes

(@' On a more mundane level, we are reminded of the Earth’s bounties by smell and feel
of freshly plowed lIowa farmland. by a breath of fresh air on a brisk fall day, or the
taste of fresh. clean water on a hot summer day.  7EH Rt H 2 1% . EilER
BRI H G — RZ B ENFH LR LES, PR ERRNTRES, 55
WEFHZHH  Eesiiok.

@ In many industralized areas. -ground water sources of drinking water are being
threatented by the insidious movement of hazardous waste chemical leachates
through ground water aquifers. ZEVFZ TILIX, HERY W08 @ S HhF 7K
HERS Y B UMM M TS K K K R |

® Thp development of this entire cycle in itself consumes fossil fuel supplies that are
becoming scare. é’é%ﬁ“%gﬁgﬂ: @‘éb&ﬁ%’iﬁh’??ﬂfﬁu HHED, Zk%%(ﬁﬁ H #F
AREIEESRBHIER (RS MR 251053 302 25 WU AR 5 0 28 1 66 15 v R 0B .

Exercises

1. How many types of environmental disruptions are there?

2. Why war can be said as a type of environmental problem?

0100



4. The Impact of Humans upon the

Environment
Text

In a natural state. earth’s life forms live in equilibrium with their environment. The
numbers and activities of each species are governed by the resources available to them.
Species interaction is common. with the waste product of one species often forming the
food supply of another. Humans alone have the ability to gather resources from beyond
their immediate surroundings and process those resources into different. more versatile
forms. These abilities have made it possible for human population to thrive and flourish
beyond natural constraints. But the natural and manufactured wastes generated and re-
1eased into the biosphere by these increased numbers of human beings have upset the
natural equilibrium.

Anthropogenic, or human-induced. pollutants have overloaded the system. The
overloading came relatively late in the course of human interaction with the environ-
ment. perhaps because early societies were primarily concerned with meeting natural
needs. needs humans share in common with most of the higher mammals@). These peo-
ples had not yet begun to be concerned with meeting the acquired needs associated with

more advanced civilizations. (9)
Satisfying Natural Needs

Early humans used natural resources to satisfy their needs for air. water, food. and
shelter. These natural. unprocessed resources were readily available in the biosphere.
and the residues generated by the use of such resources were generally compatible with,
or readily assimilated by, the environment. Primitive humans ate plant and animal foods
without even disturbing the atmosphere with the smoke from a campfire. Even when use
of fire became common. the relatively small amounts of smoke generated were easily and
rapidly dispersed and assimilated by the atmosphere.

Early civilizations often drank from the same rivers in which they bathed and de-
posited their wastes. yet the impact of such use was relatively slight. as natural cleans-
ing mechanisms easily restored water quality. These early humans used caves and other
- natural shelters or else fashioned their homes from wood. dirt. or animal skins. Often
nomadic. early populations left behind few items that were not readily broken down and
absorbed by the atmosphere, hydrosphere. or lithosphere. 3 And those items that were

e 11 ¢



not broken down with time were so few in number and so innocuous as to present no sig-
nificant solidwaste problems.

Only as early peoples began to gather together in larger, more or less stable group-
ings did their impact upon their local environments begin to be significant. @ In 61 A.
D.. cooking and heating fires caused air pollution problems so severe that the Roman
philosopher Seneca complained of “the stink of the smoky chimneys”. By the late eigh-
teenth century, the waters of the Rhine and the Thames had become too polluted to sup-
port game fish. From the Middle Ages the areas where food and human waste were

dumped harbored rats. flies. and other pests.
Satisfying Acquired Needs

But these early evidences of pollution overload were merely the prelude to greater
overloads to come. With the dawn of the industrial revolution. humans were better able
than ever to satisfy their age-old needs of air. water. food, and shelter. Increasingly
they turned their attention to other needs beyond those associated with survival. By the
late nineteenth centuries. automobiles. appliances. and processed foods and beverages
had become so popular as to seem necessities, and meeting these acquired needs had be-
come a major thrust of modern industrial society.

Unlike the natural needs discussed earlier, acquired needs are usually met by items
that must be processed or manufactured or refined. and the production. distribution,
and use of such items usually results in more complex residuals. many of which are not
compatible with or readily assimilated by the environment.

Take. for example, a familiar modern appliance——the toaster. The shell and the
heating elements are likely to be made of steel. the handle of the lift lever of plastic.
Copper wires and synthetic insulation may be used in the connecting cord. and rubber
may be used on the plug. In assessing the pollutants generated by the manufacture and
sale of this simple appliance. it would be necessary to include all the resources expended
in the mining of the metals, the extracting and refining of the petroleum. the shipping
of the various materials, then the manufacturing. shipping. and selling of the finished
product. The potential impact of all of these activities upon air and water quality is sig-
nificant. Furthermore, if the pollution potential involving the manufacture and use of
the heavy equipment needed for the extraction and processing of the raw materials used
in the various toaster components is considered. the list could go on ad nauseam. And
the solid-waste disposal problems that arise when it is time to get rid of the toaster be-
come a further factor,

As a rule. meeting the acquired needs of modern societies generates more residuals
than meeting natural needs. and these residuals are likely to be less compatible with the
environment and less likely to be readily assimilated into the biosphere. As societies as-
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