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Part I Water Treatment

Unit 1 Brief Introduction to Water Treatment

Text Water Pollutants and Their Sources

The wide range of pollutants that are being discharged to surface waters can be

grouped into broad classes.

Point Sources

Domestic sewage and industrial wastes are called point sources because they are
generally collected by a network of discharge into the receiving water of pipes or channels
and conveyed to a single point of discharge into the receiving water. Domestic sewage
consists of wastes from homes, schools, office buildings, and stores. The term ( RiE )
municipal sewage is used to mean domestic sewage into which industrial wastes are also
discharged. In general, point source pollution can be reduced or eliminated through proper
wastewater treatment prior to discharge to a natural water body.

Non-point Sources

Urban and agricultural runoff are characterized by multiple discharge points. These
are called non-point sources. Often flow of polluted water flows over the surface of the
land or along natural drainage channels to the nearest water body. Even when urban or
agricultural runoff waters are collected in pipes or channels, they are generally transported
the shortest possible distance for discharge, so that wastewater treatment at each outlet is



2 HBIERLTVHE

not economically feasible. Much of the non-point source pollution occurs during rain storms
or spring snowmelt resulting in large flow rates that make treatment even more difficult.
Reduction of non-point source pollution generally requires changes in land use practices

and improved education.

Oxygen-demanding Material

Anything that can be oxidized in the receiving water with the consumption of
dissolved molecular oxygen is termed oxygen-demanding material. This material is
usually biodegradable organic matter but also includes certain inorganic compounds.
The consumption of dissolved oxygen, DO, poses a threat to higher forms of aquatic life
that must have oxygen to live. The critical level of DO varies greatly among species. For
example, brook trout (&S 4 ) may require about 7.5 mg/L of DO, while carp ( ##
ff1 ) may survive at 3 mg/L. As a rule, the most desirable commercial and game fish
require high levels of dissolved oxygen. Oxygen-demanding materials in domestic sewage
come primarily from human waste and food residue. Particularly noteworthy among the
many industries which produce oxygen-demanding wastes are the food processors and the
paper industry. Almost any naturally occurring organic matter, such as animal droppings,
crop residues, or leaves, which get into the water from non-point sources, contribute to the
depletion of DO.

Nutrients

Nitrogen and phosphorus, two nutrients of primary concern, are considered pollutants
because they are too much of a good thing. All living things require these nutrients for
growth. Thus, they must be present in rivers and lakes to support the natural food chain.
Problems arise when nutrient levels become excessive and the food web is grossly
disturbed, which causes some organisms to proliferate at the expense of others. As will be
discussed in a later section, excessive nutrients often lead to large growths of algae, which
in turn become oxygen-demanding material when they die and settle to the bottom. Some
major sources of nutrients are phosphorus-based detergents, fertilizers, and food-processing
wastes.

Pathogenic Organisms

Microorganisms found in wastewater include bacteria, viruses, and protozoa excreted
by diseased persons or animals. When discharged into surface waters, they make the water
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unfit for drinking. If the concentration of pathogens is sufficiently high, the water may also
be unsafe for swimming and fishing. Certain shellfish ( FF552551%), 12 ) can be toxic
because they concentrate pathogenic organisms in their tissues, making the toxicity levels in
the shellfish much greater than the levels in the surrounding water.

Suspended Solids

Organic or inorganic particles that are carried by the wastewater into a receiving water

are termed suspended solids (SS). When the speed of the water is reduced by flowing into a
pool or a lake, many of these particles settle to the bottom as sediment. In common usage,
the word sediment also includes eroded soil particles which are being carried by water even
if they have not yet settled. Colloidal particles which do not settle readily cause the turbidity
found in many surface waters. Organic suspended solids may also exert an oxygen demand.
Inorganic suspended solids are discharged by some industries but result mostly from soil
erosion that is particularly bad in areas of logging, strip mining (&K% ) , and con-
struction activity. As excessive sediment loads are deposited into lakes and reservoirs, their
usefulness is reduced. Even in rapidly moving mountain streams, sediment from mining
(X# )k ) and logging operations ( Rf&{EMk ) has destroyed many living places (ec-
ological habitats) for aquatic organisms. For example, salmon ( f:ff1 ) eggs can only de-
velop and hatch in loose gravel (FAH{JBRFA1 ) stream beds. As the pores (“TfL) bet-
ween the pebbles (#3Blf7 ) are filled with sediment, the eggs suffocate (% H. ) and

the salmon population is reduced.

Toxic Metals and Toxic Organic Compounds

Agricultural runoff often contains pesticides and herbicides that have been used on
crops. Urban runoff is a major source of lead and zinc in many water bodies. The lead
comes from the exhaust of automobiles using leaded gasoline, while the zinc comes from
tire wear (% i 5 #61 ) . Many industrial wastewaters contain either toxic metals or toxic
organic substances. If discharged in large quantities, many of these materials can make a
body of water nearly useless for long periods of time. The lower James River in Virginia
has been reduced to use only as a shipping channel because of a large industrial discharge
of highly toxic and persistent organic compounds. Many toxic compounds are concentrated
in the food chain, making fish and shellfish unsafe for human consumption. Thus, even
small quantities in the water can be incompatible ( ANAHZ Y ) with the natural ecosystem
and many human uses.
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Heat

Although heat is not often recognized as a pollutant, those in the electric power
industry are well aware of the problems of disposing of waste heat. Also, many industrial
process waters are much hotter than the receiving waters. In some environments an increase
of water temperature can be beneficial. For example, production of clams ( #34#f ) and oy-
sters (#t1j ) can be increased in some areas by warming the water. On the other hand, in-
creases in water temperature can have negative impacts. Many important commercial and
game fish such as salmon and trout ( #f ) will only live in cool water. In some instances
the discharge of heated water from a power plant can completely block salmon migration
(7% ) . Higher temperatures also increase the rate of oxygen depletion in areas where ox-

ygen-demanding wastes are present.

Words and Expressions

pollutant  [pa'l(j)u:t(e)nt] n. 1544
discharge [dis'tfa:d3] vz. vi. n. HEL
sewage ['swidz] n. 157K
urban ['3:b(o)n] adj. IETHTHI
domestic [do'mestik] adj. ENR; FKER
pipe [paip] n. BT
eliminate [i'limineit] vz. JH[&; HEBR
treatment ['tritmont] n. AbFH; 59T ; XI1F
oxidize ['oksidaiz] vt. vi. 5 fk; EAik
reduction [ri'dakf(o)n] n. J/b; FE&
consumption [ken'sam(p)[(s)n] n. JHFE; TH
dissolve [di'zolv] vt vi. [EIEBE (M%) ; B (40fR)
molecular [ma'lekjola] adj. 53 FHI; HAFHRK
biodegradable [,baia(u)di'greidab(a)l] adj. W] 4= ¥ FEfE i
organic [o'geenik] adj. AHLE); #REH; HLW
organism ['0:g(e)niz(d)m] n. HHUA; LWk; AW
microorganism [maikrou's:g(o)niz(o)m] n. f4EY); H/NshiEY
compound [kompaound] vt. §; IB&

nEY; REY

adj. IREW; EAM
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depletion [di'pliyfn] n. JH#E; #iFE; FER
residue ['rezidju:] n. FRi#r; B
nutrient ['nju:triont] n. BEFRYIE; EFRLh; EFY
nitrogen ['naitrad3(s)n] n. &
phosphorus  ['fosf(a)ras] n. B
excessive [ik'sesiv; ek-] adj. I L /), WEH; F9H
proliferate [pro'liforeit] vz. vi. {343, ¥, 5, P HEL
algae ['eldzi:] n B2, WGHE
detergent [di'ts:d3(o)nt] ». {EWEA; VEHA; Ve
fertilizer ['f:tilaizo] n. AEX}
pathogenic [,pa6a'dzenik] adj. BURH; MIEK; KMAE (%TF pathogenetic )
bacteria [bak'tioria] n. 40
viruses ['vaiorosiz] n. J5EE; E (virus IE %)
protozoa [;provta(u)zeus] n. [ TAHHE] FLEEN; AN ( protozoan FYAEH)
excrete [ik'skri:t; ek-] ve. HE; A0
concentration [kons(o)n'treif(a)n] n. YREE; HEd; W45, L, £45
toxic ['toksik] adj. HEM; M
toxicity [tok'sisoti] n. BEtE
particle ['pa:tik(a)l] n. f#0kL; UKL
sediment ['sedim(o)nt] n. YTF; ULIEY)
settle ['set(9)l] vt. JLIE
turbidity [t3:'bidoti] n. ¥ ; VAV
aquatic [o'kweetik; -'kwot-] adj. KA ; KV
pesticide ['pestisaid] n. Z%Hi5]
herbicide ['h3:bisaid] n. FREF]
lead [li:d] n. &%
zinc [zink] n. &%
exhaust [igzost; eg-] n HFS; BS; HEREE
ve. HEth; FER
vi. HEX,
substance ['sabst(a)ns] n. P
ecosystem ['i:kousistom] n. RS
dispose [di'spovz] vt. vi. n. 4bFH; AbE

surface water HiFE7K
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domestic sewage AiE157K

municipal sewage 3RTiT57K

point source pollution & JF{5 4L

non-point source pollution AR 75 %%
agricultural runoff RHERH, & HI5KHERK
natural drainage channel H#RHE/K )
wastewater treatment & 7KAbFH

priorto fE-----ZHI; JESE
oxygen-demanding material FEEYF; TEYHE
pose a threat to  Xif -+« 1 BB

critical level IG5F/KF; IG5 BE
suspended solid = VEY; BIFA

colloidal particle  JEkL, EEHATRAL

negative impact 1 [ 5

waste heat  JE#

Notes

1. Domestic sewage and industrial wastes are called point sources because they are
generally collected by a network of discharge into the receiving water of pipes or
channels and conveyed to a single point of discharge into the receiving water. 475
IRV R AKERFR K TG R IR, X EANTE 5 AR S — th &R 1l sUR
WL R MRk, FHEE PRI HEBUS HEA KK
« industrial waste TOVEFY), RICILANE TALEK
* point source A5 IR
* non-point source JF 5 IE
* receiving water WZH7K &

« convey izfii; f&5i#; ik
* be conveyed to #ifEiXF]
eg. I can’t convey my feelings in words. T ICH: FH H 1B FR AR A0 .
In communications, the problem of electronics is how to convey information from
one place to another. TEEIRRGEH, HLF IR A B MY A BHE ITHEE B
— T A B 5 — A

2. Often flow of polluted water flows over the surface of the land or along natural drainage
channels to the nearest water body. i % X 2875 7K & 7E b R A FLEk F W KR HHEK
AR ER-8 = 3T N
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o flow n. #i3h; WiE; 2 B9
VI. ?@7&; Yai ik
vi. Widh; Wik
* flow over #ith; HE
» drainage channel HE/KV5; TF/KiE
» water body /K&, 7K, fifKH

3. Anything that can be oxidized in the receiving water with the consumption of dissolved
molecular oxygen is termed oxygen-demanding material. T4 7E W44 7K 44 GE 538 1
THFE/K Hh i v i S T B AL 9 B B R T LA SRE SR o
o that WAJAE R & 18 N A B A< /A] () 3215 anything, & RAXiA that 5] & 15 M AT,

HEEEMNA RIS, 18556171 anything, AP EE; BT 561714 anything
FAE, that ARERF AL which
e term *ig’ ?EJ‘ ...... ﬂlHﬁS[
* is termed=is called, is named #&fy4L K-+ 5 BRI e 5 B fL e
eg. Organic or inorganic particles that are carried by the wastewater into a receiving
water are termed suspended solids (SS). # & K7 A FANBKGN K AR A HLCR A
FCAILCRLAERR Ry B B A

4. As a rule, the most desirable commercial and game fish require high levels of dissolved
oxygen. & # B & B Rl f SEHVfE FH (38 ) A A R 2 1o O T A VR BE .

« game fish ftEEHH
« asarule @H; —MBOEUL

5. Nitrogen and phosphorus, two nutrients of primary concern, are considered pollutants
because they are too much of a good thing. ZUFIHE X PIFP i T2 )& 5 Y R L B E 1)
Ry, FAENKE T HaSERRE,

* too much of a good thing #FF itk RBIAE; —HAKMBEFHE, — BRI
BRI
eg. Sunlight may be the best disinfectant, but there can be too much of a good thing.
FEYGCER R B RITHEER , (B LA K.

6. Inorganic suspended solids are discharged by some industries but result mostly from soil
erosion that is particularly bad in areas of logging, strip mining, and construction activity.
TCHLR IR AL LE T A HEB ok, (HZ 2K MR E R, XTEARLL
A 58 KR AR S T35 3 X S A il L H ™
¢ result from &HEF; fH-----E
« erode f2iM; JEM; Mk
* soil erosion n. +HEFM; KEFK
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7. The lower James River in Virginia has been reduced to use only as a shipping channel
because of a large industrial discharge of highly toxic and persistent organic compounds.
BT R L) A R AR AR VL R B HES, 9535 R SN AR 1 3 T e
BAEALRE FIVEATIZEE -

* bereduced to #24; itk WU/NA; N

8. Higher temperatures also increase the rate of oxygen depletion in areas where oxygen-
demanding wastes are present. 3 (7K IR AR 5 T AAAEFE SRR FE Y KR FE R .

* increase vt. vi. n. 38fII1; 25
eg. The population continues to increase. A M FFEEHE

It caused an increase of population in the area. 3X 2 T iZ#1 X ) A O K,

Exercises

I. Best choices.

1. The wide range of pollutants that are being dischargedto _ waters can be grouped
into broad classes.

A. rain B. ice C. fresh D. surface

2. Municipal sewage means both domestic sewage and wastes.

A.surface  B. urban C. industrial D. agricultural

3. Reduction of non-point source pollution is very

A.quick  B.easy C. difficult D. simple

4. DO means in the third paragraph.

A. defensive organization  B. dissolved oxygen

C. depleted organism D. domestic oxidization

3. is not pathogenic organism.

A. Bacteria B. Viruses C. Protozoa D. Phosphorus

II. Decide whether each of the following statements is true (T) or false (F) according to
the text.

() 1. Urban and agricultural runoff are called non-point sources.

() 2. Paper industry may produce oxygen-demanding wastes.

() 3. The abbreviation of organic or inorganic particles that are carried by the wastewater
into a receiving water are termed BOD.

() 4.Small quantities of toxic compounds in the water can be compatible with the
natural ecosystemv and many human uses.

() 5.Heat is often recognized as a pollutant.



