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PART 1: EVERY DROP COUNTS - WATER IS A VITAL RESOURCE
UNIT 1 THE WATER CYCLE

The Water Cycle

1. Before reading the text ieam the terms used
water cycle — KpyroBopoT Bofibl, Bharoobopot
hydrogen — BosopoA

0Xygen — KHCIIOpoA

§aseous — ra3oBbi; ra3006pasHbii

liquid — MHAKOCTb; XUAKKA, TEXYHUA

solid — Teépabin

to mediate ~ 6biTb NOCPEAHUKOM; CNYKUTL CBASYIOLMM 3BEHOM
to replenish — cHoBa HaNONHATLCS, NONONHATLCS

to purify - owawars (or 4ero-n.)

moisture ~ Bnara; BRaXHOCTL

evaporation - ucnapexue

vapor/vapour ~ nap , hcnapesus

transpiration ~ TpaHcnupayus

sublimation - cybrmmaiua, 803roHka

to account for - o6bRCHATY; AaBATL OTYET; HECTU OTBETCTBEHHOCTD; OTBEMATD
air current — BO3AYWHLIA NOTOK, BO3AYLIHOE TEYeHNe
precipitation - suinagexue 0canxos

hail ~ rpag

to seep ~ npocaumBaTLCA; NPOHUKATL, NPOTEKATL

to intercept — nepexaathiBath

to irrigate ~ opowsam

runoff - (NoBepXHOCTHII) CTOK

floe — nnasyyan nuawHa

glacier — nepHmk



2. Read and transiate the text.
THE WATER CYCLE

Water is the basic element of nature. it is a substance composed of the chemical elements
hydrogen and oxygen. It exists in gaseous, liquid, and solid states. Water is one of the most
plentiful and essential compounds on Earth. It covers 70% of the Earth’s surface. it provides
life, mediates many vitally important processes, drains harmful substances, and eases out
heat. Water needs to be replenished, purified and circulated again and again so that it can per-
form its functions. _

The water, or hydrologic, cycle describes the pilgrimage of water from the Earth’s surface to
the atmosphere and back again, in some cases to below the surface. This gigantic system,
powered by energy from the Sun, is a continuous exchange of moisture between the oceans,
the atmosphere, and the land.

The water cycle starts with evaporation. It is the process by which water changes from a liquid
to a gas or vapor. Studies have revealed that evaporation (from oceans, seas, and other bodies
of water) provides nearly 90% of the moisture in our atmosphere. Most of the remaining 10%
found in the atmosphere is released by plants through transpiration. Plants take in water through
their roots, and then release it through small pores on the underside of their leaves. In addition,
a very small portion of water vapor enters the atmosphere through sublimation, the process
by which water changes directly from a solid (ice or snow) to a gas. The gradual shrinking of
snow banks in cases when the temperature remains below freezing results from sublimation.

Together, evaporation, transpiration, and sublimation, pius volcanic emissions account for
almost all the water vapor in the atmosphere that isn't inserted through human activities. While
evaporation from the oceans is the primary vehicle for driving the surface-to-atmosphere por-
tion of the hydrologic cycle, transpiration is also significant. For example, a comfield 1 acre in
size can transpire as much as 4,000 gallons (15140 litres) of water every day.

After the water enters the lower atmosphere, rising air currents cany it upward, often high
into the atmosphere, where the air is cooler. In the cool air, water vapor is more likely to con-
dense from a gas to a liquid to form cloud droplets. Cloud droplets can grow and produce pre-
cipitation (including rain, snow, and hail), which is the primary mechanism for transporting wa-
ter from the atmosphere back to the Earth’s surface.

When precipitation falls over the land surface, it follows various routes in its subsequent
paths. Some of it evaporates, retuming to the atmosphere; some seeps into the ground as sol
moisture or groundwater; and some runs off into rivers and streams. Almost all of the water
eventually flows into the oceans or other bodies of water, where the cycle continues. At differ-
ent stages of the cycle, some of the water is intercepted by humans or other life forms for
drinking, washing, imigating, and a large variety of other uses.

Water continually evaporates, condenses, and precipitates. There are many paths that a wa-
ter molecule might follow. Water at the boitom of Lake Baikal may eventually rise into the at-
mosphere and fall as rain in Massachusetis. Runoff from the Massachusetts rain may drain into
the Atiantic Ocean and circulate northeastward toward Iceland, destined to become part of a floe
of seaice, or, after evaporation to the atmosphere and precipitation as snow, part of a glacier.

Water molecules can take an immense variety of routes and branching trafls that lead them
again and again through the three phases of ice, liquid water, and water vapor. For instancs,
the water molecules that once fell 100 years ago as rain on your great- grandparents’ house
might now be falling as snow on your driveway.
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3. Match these terms with their definitions:

1.watercycle  a) the process by which water is converted from its liquid form to its vapor
form and thus transferred from land and water masses to the atmosphere

2.evaporation  b) the conversion between the solid and the gaseous phases of matter,
with no intermediate liquid stage

3. transpiration c) describes the continuous circulation of the Earth's water in the air, on
fand, and in the ground

4. sublimation  d) water released from clouds in the form of rain, freezing rain, sleet,
snow, or hail

5. precipitation  e) the process by which moisture is carried through plants from roots to
small pores on the underside of leaves, where it changes to vapor and is
released to the atmosphere

4. Find in the text English equivalents to the following word-combinations.
KpYroBOpOT BOAbI

BEU|ECTBO, COCTORLLIEE U3 XMMUUECKNX 3NEMEHTOB BOAOPOAA ¥ KUCIIopoAa
cylecTeoBarh B rasoobpasHon opme

nokpbiBaTh 70% 3eMHOI NOBEPXHOCTH

obecneunsarh Xu3Hb

ABNATLCA NPOMENYTOHHBIM 3BEHOM B XM3IHEHHO BaXHbIX NPOLeccax
BbINOAHATL YHKLUA

HENpepbIBHbIK 0OMEH Bnark MeXay okeaHamu, aTMoctepon 1 Cywen
NPEBPALIATLER U3 KUAKOCTH B Nap

nocraenaTs okono 90% enamm B atmocdepy

BbiAeNATLCA NOCPEACTBOM TPaHCIMpaLuy

[eATeNbHOCTL “enoBexa

OCHOBHOW MEXaHU3M ANS NPUBEAEHUS B iBWKEHUE

BOCXOBALLAY BOIAYIUHBIA NOTOK

06pa3osbiBaTh 06na4HbLIEe Kanenski

06pasosbisaTh OCAAKN

nepemeLLaTs Bnary u3 atmoceps! 06paTHo Ha NOBEPXHOCTL 3EMNU
NpoCauUMBaTLCS B NOYBY

CTéKath B pexv

NOCTORHHO UCTIAPATBLCA, KOHASHCUPOBATLCA M BLINAAATL B BUAE OCAAKOB

5. In each sentence the main verb has been omitted. Fill in the blanks from the words

given,
to seep to exist to describe to provide to account for
to provide to change to cover to release to condense

1. Water ... in gaseous, liquid, and solid states.

2. Water ... 70% of the Earth’s surface.

3. Water ... life.

4. The water cycle ... the pilgrimage of water from the Earth's surface to the atmosphere
and back again.

5. Evaporation is the process by which water ... from a liquid to a gas or vapor.
o



6. Evaporation ... nearly 90% of the moisture in our atmosphere.

7. Water ... into the air by plants by a process known as transpiration.

8. Together, evaporation, transpiration, and sublimation, plus volcanic emissions ... almost
all the water vapor in the atmosphere.

9. In the cool air, water vapor ... from a gas to a liquid to form cloud droplets.

10. Precipitation ... into the ground as soil moisture or groundwater.

6. Say whether the following statements are true or false in relation to the informa-

tion in the text. If you think the statement is false, change it to make it true.
1. Water is a substance composed of the chemical elements hydrogen and oxygen.

2. The hydrologic cycle is a continuous exchange of moisture between the oceans, the at-
mosphere, and the land.

3. The water cycle starts with precipitation.

4, Water is released into the air by plants by a process known as sublimation.

5. Sublimation is the process by which water changes directly from a solid (ice or snow) to a gas.

6. Evaporation from the Earth's surface is the primary vehicle for driving the surface-to-
atmosphere portion of the hydrologic cycle.

7. Precipitation is the primary mechanism for transporting water from the atmosphere back
to the Earth's surface.

8. Water continually evaporates, condenses, and precipitates.

7. Answer the following questions.
1. What is water?

2. What states of water can you name?

3. Can you enumerate the functions of water?

4, What does the water cycle describe?

5. What is evaporation/transpiration/ sublimation/ precipitation?

6. Why is transpiration also significant alongside with evaporation?

7. What happens to water when it enters the atmosphere?

8. What happens to water when it falls over the land surface in the form of precipitation?

9. Can water molecules take an immense variety of routes that lead them again and again
through the three phases of ice, liquid water, and water vapor?

8. Discuss the statements:

1. Every drop counts - water is vital to people and the environment.
2. We'll never know the value of water till the well is dry.

UNIT 2 WATER CONSUMPTION
1. Before reading the text learn the terms used in the text:

withdrawal — Bogo3abop (v3baTHe BOALI M3 UCTOYHUKA)
to triple - yTpauearses
to increase — Bo3pacTatb, yBeNMuNBaTLCS; PacTH; YCUNMBATLCA
to account for - cocTaBnATe, HacuMTLIBATL
to consume ~ pacxopoBats, TPaTUTL (Marepuanb 8 NPOLIECce NOTPEBNEHMS, UCNONb30BAHMS)
to faunder - ctupate 1 rnaguts (6enbé)
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to average - B CpeAHEM PaBHATLCA, COCTaBNATL
to vary -uameHnTL, MendTb
efficient — neACcTBEHKbIA, Pe3yNLTATHBHLIA, HPDEXTUBHLIH

1 water oonsumpﬂon a.xoMMyHansHbIe NOTpeGHOCTH
2. freshwater withdrawal b.uxenep no oxpate okpyXaloLLen cpefibl
3. domestic demand c.cpegHee notpeGnexne(BoAbY)
4, average consumption d.notpebnerme Boab:
5. consumption per capita ©.MakcuMarnsHoe notpebnenue
6. public needs f.504n0h paiion
7. peak demand g.3abop npecHoil Boab!
8. residential area h.cuctema BofOCHAOKEHUS
9. environmental engineer i.66iTOBaA AEATENHHOCTDL
10. water distribution system jnotpebnetine (Boab) Ha Aywy HaceneHus
11. household activities k. GbiToBOE NOTpeGneHue
3. Read and transiate the text.
WATER CONSUMPTION

Freshwater withdrawals have tripled over the last 50 years. Demand for freshwater is in-
creasing by 64 billion cubic meters a year (1 cubic meter = 1,000 liters).

Water consumption in a community is characterized by several types of demand, including
domestic, public, commercial, and industrial uses. Worldwide, agriculture accounts for 70% of
all water consumption, compared to 20% for industry and 10% for domestic use. In industria-
lized nations, however, industries consume more than half of the water available for human
use, Belgium, for example, uses 80% of the water available for industry.

Domestic demand includes water for drinking, cooking, washing, laundering, and other
household functions. Public demand includes water for fire protection, street cleaning, and use
in schools and other public buildings. Commercial and industrial demands include water for
stores, offices, hotels, laundries, restaurants, and most manufacturing plants. There is usually
a wide variation in total water demand among different communities. This variation depends on
population, geographic location, climate, the extent of local oommerual and industrial activity,
and the cost of water.

Water use or demand is expressed numerically by average daily consumption per capita
(per person). In the United States the average is approximately 100 gallons (380 liters) per ca-
pita per day for domestic and public needs. Overall the average total demand is about 180 gal-
lons (680 liters) per capita per day, when commercial and industrial water uses are included. in
the Republic of Belarus the average daily consumption is about 180 liters per capita. This is
substantially higher than in most European countries (120-150 kters with 24-hour service). Wa-
ter consumption in some developing countries may average as litfie as 4 gallons (15 liters) per
capita per day. The world average is estimated to be approximately 16 gallons (60 fiters) per
person per day.

in any community, water demand varies on a seasonal, daily, and hourly basis. On a hot
summer day, for example, it is not unusual for total water consumption to be as much as 200
percent of the average demand. The peak demands in residential areas usually occur in the
8



moming and early evening hours (just before and after the normal workday). Water demands
in commercial and industrial districts, though, are usually uniform during the working day. Min-
imum water demands typically occur in the very early or predawn morning hours. Civil and en-
vironmental engineers must carefully study each community’s water use pattemns in order to
design efficient pumping and distribution systems.

HOW MUCH WATER DO YOU USE?

The table below gives an indication of how much water is used in general household activities:

ACTIVITY AMOUNT OF WATER (LITRES)

Per shower 40-250
Per bath 50-150
Per toilet flush 12
Per dishwasher load 20-50
Per washing machine load 40-265
Tap running while brushing teeth 5
Drinking, cooking, cleaning per day 8
Hand basin per use 5
Car washing with hose (12 minutes) 200
Hosing driveway (5 minutes) 75
Dripping tap per day (1 drip per second) 30

4. Match these terms with their definitions:

1.fresh water ~a) water used for household purposes, such as drinking, food
preparation, bathing, washing clothes, dishes, and dogs, flushing
toilets, and watering lawns and gardens

2. withdrawal b) the volume of freshwater used and then incorporated into a
product

3.water consumption  ¢) water used for such purposes as firefighting, street washing,
and municipal parks and swimming pools.

4. domestic water use  d) low salt content water containing less than 1 mg/l of dissolved
solids of any type.

5. public water use ) water used for industrial purposes in such industries as steel,
chemical, paper, petroleum refining, and etc.

6.industrial water use  f) water removed from a ground- or surface-water source for use.

7.percapitause . g) water that is used for a specific purpose, such as for domestic
use, irrigation, or industrial processing.
8. water use h) the average amount of water used per person during a stan-

dard time period, generally per day.
5. Find in the text English equivalents to the following word-combinations.

notpebnenue Boas!

3abop npecHoii BoAk!

CAPOC Ha NPECHYI0 BOAY

yBenuuuBaTecs 40 64 mnpa. kybomeTpos B rog
HECKONbKO BIAOB NOTpebnexns

cocrasnate 70%



BKNIOYATL BOAY ANA NPOTHBONOKAPHON 3aLLUMTL!
33BUCETb OT FeorpaUIeCcKoro NONOXERUA

pasnuMaTbCs 8 3aBUCMMOCTH OT CE30Ha

TWATENbHO U3yHaTL

mogeny noTpebnenus Boas!

pa3pabartbiBath 3pexTUBHYI0 CUCTEMY BOAOCHAbXEHNA

6. In_each sentence the main verb has been omitted. Fill in the blanks from the wgrds
given. (Some sentences are active, and some are passive.)
to account for to characterize to include to vary

to depend to express to average to occur

1. Water consumption in a community ... by several types of demand, including domestic,
public, commercial, and industrial uses.

2. Agriculture ... 70% of alf water consumption.

3. Domestic demand ... water for drinking, cooking, washing, laundering, and other house-
hold functions.

4. Total water demand among different communities ... on population, geographic location,
climate, and the cost of water.

5. Water use or demand ... numerically by average daily consumption per capita.

6. Water consumption in some developing countries ... as littte as 15 liters per capita per day.

7. Water demand ... on a seasonal, daily, and hourly basis.

8. The peak demands in residential areas usually ... in the moming and early evening
hours. ‘

7. Say whether the following statements are true or false in relation to the information
in the text. If you think the statement is false, change it to make it true.

1. Freshwater withdrawals have doubled over the last 50 years.

2. Water consumption in a community is characterized by two types of demand, including
domestic and industrial uses.

3. Domestic demand includes water for fire protection, street cleaning, and use in schools
and other public buildings.

4. Commercial and industrial demands include water for stores, offices, hotels, laundries,
restaurants, and most manufacturing plants.

5. In the Republic of Belarus, the average daily consumption is about 380 liters per capita.

6. In any community, water demand varies on a seasonal, daily, and hourly basis.

7. The peak demands in residential areas usually occur in the very early or predawn mom-
ing hours.

8. Civil and environmental engineers must carefully study each community's water use pat-
tems in order to design efficient pumping and distribution systems.

8. Answer the following questions:

1. What types of demand characterize water consumption?

2. What percentage of all water consumption does agriculturefindustry/domestic use ac-
count for?

3. What water does domestic /industrial/public demand include?

4. How is water demand expressed?
10



5. What is the average daily consumption per capita in the Republic of Belarus?

6. On what basis does water demand vary?

7. When do the peak/minimum demands in residential areas occur?

8. Why must civil and environmental engineers carefully study each community's water use
pattemns?

9. Try and think of possible reasons why freshwater withdrawals have tripled over
the last 50 years.

UNIT 3 DRINKINING WATER QUALITY

1. Before reading the text learn the terms used in the text:
odourless — 6es 3anaxa, HenaxHyiwwi

to dissolve ~ pacTBOpATL; pacTBOPATLCS

carbon dioxide ~ yrnexucnbi ras

hydrogen sulfide - ceposogopoa

impurity — npUMec, 3arpasHeHie

turbidity — myTHOCTS

contaminant - 3arpR3xAIoLLEe BEWECTBO

thrihalomethanes ~ TpuranomeTaHs!

arsenic — MbILWbSK

percolate — APOCa4MBATLCR, NPOHMKETL CKBO3b; NPOXOAUTHL

2, Match the phrases below with the appropriate Russian equivalents.

1. pure condition a. MEnkue YacTuubl NOYBLI
2. fine soil particle b. NpoMbILLNEHHBIR pacTBopUTEND
3. soluble mineral C. TpyBbl ANA rOpsYero BOAOCHaOXEHNA
4, health concern d. HOpMaTiebl Ka4ecTsa NUTLEBON BO/b!
5. industrial solvent €. XecTkast soaa
6. intestinal tract f. 6ecnpumecHoe cocTonHue
7. hot water pipes g. Cbipas (HeouMLLEHHas) BOAA
8. hard water h. pacTeopuMbIit MyHepan
9. raw water i. MPOLECC O4UCTKU
10. treatment process J. obluecTeeHHOE 3ApaBOOXpPaHEHUE
11. allowable concentration k. AonycTUMan KOHUEHTpaums
l.

12. drinking-water regulations

3. Read and translate the text.
DRINKINING WATER QUALITY

Water is colourless, tasteless, and odourless at room temperature, but it has such a strong
tendency to dissolve other substances that it is rarely found in nature in a pure condition.
When it falls as rain, small amounts of gases such as oxygen and carbon dioxide become dis-
solved in it; raindrops also camry tiny dust particles and other substances. As it flows over the
ground, water picks up fine soil particles, microbes, organic material, and soluble minerals. In
lakes, bogs, and swamps, water may gain colour, taste, and odour from decaying vegetation

1
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and other natural organic matter. Groundwater usually acquires more dissolved minerals than
does surface runoff because of its longer direct contact with soil and rock. It may also absorb
gases such as hydrogen sulfide and methane. In populated areas the quality of surface water
as well as groundwater is directly influenced by human activities and the effects of pollution.

Health concerns

Five general types of impurities are of public health concemn. These are organic chemicals,
inorganic chemicals, turbidity, microorganisms, and radioactive substances. Organic contami-
nants include various pesticides, industrial solvents, and trhalomethanes such as chloroform.
Inorganic contaminants of major concern include arsenic, nitrate, fluoride, and toxic metals
such as lead and mercury. All these substances can harm human health when present above
certain concentrations in drinking water. A low concentration of fluoride, however, has been
proved to promote dental health. Some communities add fluoride to their water for this pur-
pose.

Turbidity refers to cloudiness caused by very small particles of silt, clay, and other sub-
stances suspended in water. Even a slight degree of turbidity in drinking water is objectionable
to most people. Groundwater normally has very low turbidity owing to the natural filtration that
occurs as it percolates through the soil. Surface waters, though, are often high in turbidity.

The most important microbiological measure of drinking-water quality is a group of bacteria
called coliforms. Coliform bacteria normaily are not pathogenic, but they are always present in
the intestinal tract of humans. Water contaminated with human waste always contains coli-
forms. Coliforms are used as indicator organisms for measuring the biological quality of water.
If coliforms are not found in the water, it can be assumed that the water is also free of patho-
gens. The coliform count thus reflects the chance of pathogens being present; the lower the
coliform count, the less likely it is that pathogens are in the water.

Radioactive materials from natural as well as industrial sources can be harmful water con-
taminants. Wastes from uranium mining, nuclear power plants, and medical research are poss-
ible pollutants. Strontium-90 and tritium are radioactive contaminants that have been found in
water as a result of nuclear weapons testing. Naturally occuming substances such as radium
and radon gas are found in some groundwater sources. The danger from dissolved radon gas
arises not from drinking the water but from breathing the gas after it is released into the air.

Aesthetic concerns

Colour, taste, and odour are physical characteristics of drinking water that are important for
aesthetic reasons rather than for health reasons. Colour in water may be caused by decaying
leaves or algae, giving it a brownish yeliow hue. Taste and odour may be caused by naturally
occurring dissolved organics or gases. Some well-water supplies, for example, have a rotten-
egg odour caused by hydrogen sulfide gas. Chemical impurities associated with the aesthetic
quality of drinking water include iron, manganese, copper, zinc, and chloride. Dissolved metals
impart a bitter taste to water and may stain laundry and plumbing fixtures. Excessive chlorides
give the water an objectionable salty taste.

Hardness

Another parameter of water quality is hardness. This is a term used to describe the effect of
dissolved minerals (mostly calcium and magnesium). Minerals cause deposits of scale in hot
water pipes, and they also interfere with the lathering action of soap. Hard water does not
harm human heaith, but the economic problems it causes make it objectionable to most
people.
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Standards

Water quality standards set limits on the concentrations of impurities allowed in water.
Standards also affect the selection of raw water sources and the choice of treatment
processes. Modern testing methods allow the detection of contaminants in extremely low con-
centrations — as low as one part contaminant per one billion parts water or even, in some cas-
es, per one frillion parts water. Water quality standards are continually evolving, usually be-
coming more stringent. As a result, the number of regulated contaminants increases over time,
and their allowable concentrations in water are lowered.

Drinking-water regulations include two types of standards: primary and secondary. Primary
standards are designed to protect public health, whereas secondary standards are based on
aesthetic factors. Primary standards specify maximum contaminant levels for many chemical,
microbiological, and radiological parameters of water quality. Turbidity is included in the prima-
ry standards because of its tendency to interfere with disinfection. Secondary standards are
guidelines or suggested maximum levels of colour, taste, odour, hardness, corrosiveness, and
certain other factors.

a. Match these terms with their definitions:

1. water quality a.anything found in water (including microorganisms, min-
erals, chemicals, radionuclides etc.) which may be harmful
to human health

2. water-soluble substance  b.a group of related bacteria whose presence in drinking
water may indicate contamination by disease-causing mi-

croorganisms

3. contaminant ¢. a substance that can be dissolved in water

4. coliform d. a characteristic of water determined by the levels of
calcium and magnesium

5. turbidity e.the chemical, physical, biological, radiological, and
thermal condition of water

6. hardness f. the state of having sediment or foreign particles sus-

pended or stirred up in water

b. Find in the text English equivalents to the following word-combinations.
1. npu KOMHaTHON Temneparype

2. pacTBOpATHL ApYrke BewecTsa

3. npuoBpertars uger
4
5.
6.

BNUTBLIBATH rasbi
NOABEPraTbCA BNMSHMIO YSNOBEHECKO! AEATENLHOCTH
BPEAUTH 340POBLIO Yenoseka

7. ynyuwarb cocTosH1e 3y6os

8. B3BeleHHbIE B BOAS YACTMLbI

9. npocauMeaThbCs CkBO3b NOUBY

10. BeigensTbCA B aTMOCKEPY

11. npuaasarb ropbKui BKYC

12. HENPUATHBIN CONEHBIN BKYC

13. cnyxmTb npuuMHON 06pa3oBaHus Hakuny (TBepAOro ocaaka)

14. cryXuTb NPUIMHON 3KOHOMUYECKuX npobnem

15. yctaHaBnueatb HOpMy (npesen)



16. BNNATL Ha BbIOOP KCTOMHMKA ChIPOW BOAKI
17. craHosuTeCA Honee cTporumu

18. saumwiaTh 300pOBLE HACENEHUS

19. mewarb pe3nHdeKywm

¢. In each sentence the main verb has been omitted. Fill in the blanks from the words
given. {Some sentences are active, and some are passive.)

to dissolve to refer to include to use

to harm to pick up to reflect fo cause

1. Water is rarely found in nature in a pure condition because it readily ... different sub-
stances.

2. As water flows over the ground, it ... fine soil particles, microbes, organic material, and
soluble minerals.

3. Organic contaminants ... various pesticides, industrial solvents, etc.

4. Contaminants ... human health when present above certain concentrations in drinking
water.

5. Turbidity ... to cloudiness caused by very small particles of silt, clay, and other sub-
stances suspended in water.

6. Coliforms ... as indicator organisms for measuring the biological quality of water.

7. The coliform count ... the chance of pathogens being present in the water.

8. Hard water ... economic problems.

d. Say whether the following statements are true or false in relation to the informa-
tion in the text. If you think the statement is false, change it to make'it true.

1. Water is colourless, tasteless, and odouriess at room temperature.

2. Water is rarely found in nature in a pure condition.

3. There are four general types of impurities: organic chemicals, inorganic chemicals, tur-
bidity, and microorganisms.

4. Turbidity is caused by hard water.

5. Surface water nomally has very low turbidity owing to the natural filtration.

6. Colour, taste, and odour are physical characteristics of drinking water that are important
for aesthetic reasons rather than for health reasons.

7. Hard water harms human health.

8. Water quality standards set limits on the concentrations of impurities allowed in water.

e. Answer the following questions:

1. Why is water rarely found in nature in a pure condition?

2. What are five general types of impurities of public health concem?

3. What substances do organic/inorganic contaminants include?

4. What is turbidity?

5. What is the most important microbiological measure of drinking-water quality?
6. Are coliform bacteria normally pathogenic?

7. What radioactive substances can occur naturally?

8. What water physical characteristics are important for aesthetic reasons?
9. What is hardness?

10. What water quality standards are mentioned in the text?

f. Identify and explain the reasons why water quality should be monitored.



UNIT 4 DEVELOPMENTS IN SUPPLY SYSTEMS. HISTORICAL BACKGROUND.
1. Before reading the text learn the terms used in the text:

BCE or before the Common Era; B.C.E. -0 Hawueil 3pbl

CE ot Christian Era, Common Era; C.E. — HOBOW 3pbl, Haleld 3pbi, H.3.; OT PoxgecTsa
Xpucrosa, P.X.

well - konogey

dweller - xwuneu, xeirens; obutatens

to channel — HanpasnsaT B ONpegenéxHoe pycno, NPOBOAUTL Yepes KaHan

aqueduct - akseayk, BOAONPOBOA

to meander — n3euBaTLCA (0 peke, Aopore)

arcade - apkapa (PAR PasHbiX NO BENMYMHE APOK, ONUPAIOLMXCA HA CTONDBE UMK KORNOH-
Hbl); CBOAYarTan ranepen

arch — apka; ceo

pipe - (cywy.) Tpyba,Tpybonposon; (rn.) noaasats no Tpybonposoay

pipeline - Tpybonposoa

sewer — CTO 4YHas TpyDa; konnekTop, KaHanusayuoHHas Tpyba

flush ~ cmeIBaHne; npoMbiBaHWe CUALHON CTPYEN BoAbI (KaKoi-n. EMKOCTH)

rubble — 6y, GyToBBIA kKameHb, GynbIKHUK

concrete - 6eTOH

clay - rnvHa

cast iron — yyryH

steam engine - NapoBas MawWHa; NapoBo#H Asuratent

asbestos cement ~ acbecTouement

ductile iron - koBkoe Xeneso

reinforced concrete - xenesobeTon

steel - crane

trace amount - cnepoBoe KoNU4eCTeo

2. Read and translate the text.
DEVELOPMENTS IN SUPPLY SYSTEMS. HISTORICAL BACKGROUND

Water was an important factor in the location of the earliest settled communities, and the
evolution of public water supply systems is tied directly to the growth of cities. In the develop-
ment of water resources beyond their natural condition in rivers, lakes, and springs, the digging
of shallow wells was probably the earliest innovation. As the need for water increased and
tools were developed, wells were made deeper. Brick-lined wells were built by city dwellers in
the Indus River basin as early as 2500 BC, and wells almost 500 metres (more than 1,600
feet) deep are known to have been used in ancient China.

Construction of ganats, slightly sloping tunnels driven into hillsides that contained ground-
water, probably originated in ancient Persia about 700 BC. From the hillsides the water was
conveyed by gravity in open channels to nearby towns or cities. The use of ganafs became
widespread throughout the region, and some are still in existence. Until 1933 the Iranian capi-
tal city, Tehran, drew its entire water supply from a system of ganafs.

The need to channel water supplies from distant sources was an outcome of the growth of
urban communities. Among the most notable of ancient water-conveyance systems are the
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aqueducts built between 312 BC and 455 CE throughout the Roman Empire. Some of these
impressive works are still in existence. The writings of Sextus Julius Frontinus (who was ap-
pointed superintendent of Roman aqueducts in 97 CE) provide information about the design
and construction of the 11 major aqueducts that supplied Rome itself. Extending from a distant
spring-fed area, a lake, or a river, a typical Roman aqueduct included a series of underground
and aboveground channels. The longest was the Aqua Marcia, built in 144 BCE. Its source
was about 37 km (23 miles) from Rome.
ueduct itself was 92 km (57 miles) long, however, because it had to meander along

' § land contours in order to maintain a steady
4 flow of water. For about 80 km (50 miles) the
aqueduct was underground in a covered
g trench, and only for the last 11 km (7 miles)
was it carried aboveground on an arcade. In
fact, most of the combined length of the
aqueducts supplying Rome (about 420 km
R [260 miles}) was built as covered trenches or
=z tunnels. When crossing a valley, aqueducts

were supported by arcades comprising one

or more levels of massive granite piers and
impressive arches.

Fig.1 Pont du Gard, an ancient Roman aqueduct
in Nimes, France.

The aqueducts ended in Rome at distribution reservoirs, from which the water was con-
veyed to public baths or fountains. A few very wealthy or privileged citizens had water piped
directly into their homes, but most of the people carried water in containers from a public foun-
tain. Water was running constantly, the excess being used to clean the streets and flush the
sewers.

Ancient aqueducts and pipelines were not capable of withstanding much pressure. Chan-
nels were constructed of cut stone, brick, rubble, or rough concrete. Pipes were typically made
of drilled stone or of hollowed wooden logs, aithough clay and lead pipes were also used. Dur-
ing the Middle Ages there was no notable progress in the methods or materials used to convey
and distribute water.

Cast-iron pipes with joints capable of withstanding high pressures were not used very much
until the early 19th century. The steam engine was first applied to water-pumping operations at
about that time, making it possible for alf but the smallest communities to have drinking water
supplied directly to individual homes. Asbestos cement, ductile iron, reinforced concrete, and
steel came into use as materials for water supply pipelines in the 20th century.

Developments in water treatment

In addition to quantity of supply, water quality is also of concern. Even the ancients had an
appreciation for the importance of water purity. Sanskrit writings from as early as 2000 BCE tell
how to purify foul water by boiling and filtering. But it was not until the middle of the 19th century
that a direct link between polluted water and disease (cholera) was proved, and it was not until
the end of that same century that the German bacteriologist Robert Koch proved the germ the-
ory of disease, establishing a scientific basis for the treatment and sanitation of drinking water.

Water treatment is the alteration of a water source in order to achieve a quality that meets
specified goals. At the end of the 19th century and the beginning of the 20th, the main goal
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was elimination of deadly waterborne .diseases. The treatment of public drinking water to re-
move pathogenic, or disease-causing, microorganisms began about that time. Treatment me-
thods included sand filtration as well as the use of chlorine for disinfection. The virtual elimina-
tion of diseases such as cholera and typhoid in developed countries proved the success of this
water-treatment technology. In developing countries, waterbome disease is still the principal
water quality concern.

In industrialized countries, contcern has shifted to the chronic health effects related to chem-
ical contamination. For example, trace amounts of certain synthetic organic substances in
drinking water are suspected of causing cancer in humans. The added goal of reducing such
health risks is seen in the continually increasing number of factors included in drinking-water
standards.

Some dates

4000BC  'water supply tunnels in Middle East
2000BC water purification in Egypt and Iraq they leam the benefits of fitration .
1312BC Roman aqueducts buﬂt (Aqua Appla 18 km) they leam that lead in water is toxsc
300BC storage cisterns used in cities (e g. Istanbul)
1100 AD poliuted water supplies in Europe = plagues
1183 ' Paris aqueduct built

»1235 ‘London makes same mistake éék'omans, uses lead pipes
3'1'61'9”“” ~ lLondon p prov:des house connectlons
1804  Sand filters used in Scotiand, 4 millenia after Mesopotamia

1835  Charles Storrow wntes Treatlse on Water-works

1850s Ppolluted water again = major cholera outbreaks

1860  Hamilton water works

1890 chiorine disinfection

1993 cryptosporicium infects 400000, Milwaukee

. Eind in the text English equivalents to the following word-combinations.
. Pa3BMTHE CHCTEMbI KOMMYHarbHO-OLITOBOrO BOAOCHabKeHUs
. Herny6okwii konogey
. nepemeyaThea Nog BO3NEHCTBUEM FpaBuTaLuy
. CTaThb LWHWPOKO PacnpPOCTPaHEHHbIM
. CUCTEMb) TPAHCNOPTMPOBKY BOAI
. CepHs NOA3EMHbIX W HAA3EMHbIX KaHamNoB
. NOANREPHMUBATDL NOCTOSHHBIA NOTOK
. NepexpbiTan TpaHiles
9. obwan panvHa
10. BbIAEPXMBATb BLICOKOE AaBREHUe
11. MeTOfbI, MCnONbayeMbie ANA TPAHCTOPTUPOBKM BOALI U BogocHabxeHus (pacnpese-
NeHus BOAbI)
12. coOTBETCTBOBATH ONpeAeneHHbIM 3afaean

ONO DB WN-=-W
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13. yHUuTOXEHME CMepTenbHbIX BonesHel, nepeaasaeMmblx uepes Boy
14. ypanst, 60nesHeTBOPHLIE MUKPOOPraHU3Mb

15. cryxuth NPU4MHON paxa

16. cCHWKaTb PMCK ANs 3A0POBLA

4. In each sentence the main verb has been omitted. Fill in the blanks from the words
given. In some cases two variants are possible. (Some sentences are active, and some
are passive.)

to build to convey fo tie to canry

not to withstand to construct to come into to include

1. The evolution of public water supply systems ... directly to the growth of cities.

2. Brick-lined wells ....by city dwellers in the Indus River basin as early as 2500 BC.

3. From the hillsides, the water ... by gravity in open channels to nearby towns or cities.

4. A typical Roman aqueduct ... a series of underground and aboveground channels.

5. Most of the people ... water in containers from a public fountain.

6. Ancient aqueducts and pipelines .... much pressure.

7. Ancient channels ... of cut stone, brick, rubble, or rough concrete.

8. Asbestos cement, ductile iron, reinforced concrete, and steel ... use as materials for wa-
ter supply pipelines in the 20th century.

5. Say whether the following statements are true or false in relation to the informa-
tion in the text. If you think the statement is false, change it to make it true.

1. Water was an important factor in the location of the earliest settled communities.

2. The digging of shallow wells was probably the earliest innovation in the development of
water resources. '

3. A system of gants was used to convey water to nearby towns or cities in ancient China.

4. The need to channel water supplies from distant sources was an outcome of the growth
of population.

5. Some of Roman aqueducts are still in existence.

8. Ancient pipes were typically made of drilled stone or of hollowed wooden logs.

7. Cast-iron pipes with joints capable of withstanding high pressures were introduced in the
early 19th century.

8. In the middle of the 18th century a direct link between poliuted water and disease
(cholera) was proved.

9. At the end of the 19th century and the beginning of the 20th, the main goal of water
treatment was elimination of deadly waterborne diseases.

10. Water treatment is the alteration of a water source in order to achieve a quality that
meets specified goals.

6. Answer the following questions:

1. What factor was an important one in the location of the earliest settled communities?

2. What were the first innovations in the development of water resources beyond their natu-
ral condition in rivers, lakes, and springs?

3. How did a system of ganafs function?

4. What is an aqueduct? What did a typical Roman aqueduct include?

5. What materials were used to construct channels of ancient aqueducts?
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6. What materials came into use as materials for water supply pipelines in the 20th century?

7. What theory established a scientific basis for the treatment and sanitation of drinking water?

8. What is water treatment?

9. What was the main goal of water treatment at the end of the 19th century and the begin-
ning of the 20th?

10. What is the main concern of water treatment in industrialized countries nowadays?

7. Find the information about_ancient water-conveyance systems on the web and
present it to your fellow students.

PART 2: WHAT HAPPENS AT A WATER TREATMENT PLANT?

UNIT 5 INTRODUCTION TO WATER TREATMENT

1. Before reading the text learn the terms used in the text:

consumption — notpebnexue

potable — rogHLIA ANK NUTLS; MUTLEBOK

intake screen — copoyaepkvBaioLlas pelweTka Bogocbopa

debris — ockonku, 06noMku; Mycop

clarification ~ ocseTnenue soabt, kKnapudukaums

screening — NPOXOXaeHue BOAbI Yepes peleTky (cuTo)

coagulation — koarynsuws, CBEpTbiBaHne

flocculation ~ dniokynauus (Bug Koarynsuui, Npy KOTOPON KpOLWEYHbIe HacTULbl B XKIAKOH
006pa3ytoT peixfble XNOMbEBUAHbIE CKOMNEHNS)

flotation - hnoTauua

precaution@ mepa NpeAoCTOPOXHOCTH

2. Match the phrases below with the appropriate Russian equivalents,

1. water treatment a. NuTbeBas BOAa

2. portable water b. ecTecTBeHHas (NpupoaHan) hunsTpayus
3. objectionable colour C. HENPUATHbIN LBET

4. plumbing fixture d. NerkofoCTYNHLIN

5. natural filtration e. 0bpabotka BoAbI, O4UCTKA BOAbI

6. suspended solids f. B3BEWEHHbIE TBEPALIE YACTUL|bI

7. dissolved minerals g. CaHuTapHo-TexHu4eckoe obopyaosanme
8. water treatment plant h. pacTBOpeHHbIe MUHEPanbI

9. freshwater supplies i. BOQOOMMCTHARA CTaHLNA

10. readily available j. 3anacki npecHoi Boabl

3. Read the text. _
INTRODUCTION TO WATER TREATMENT

Water in rivers or lakes is rarely clean enough for human consumption if it is not first treated
or purified. Groundwater, too, often needs some level of treatment to render it potable. The
primary objective of water treatment is to protect the health of the community. Potable water
must, of course, be free of harmful microorganisms and chemicals, but public supplies should
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also be aesthetically desirable so that consumers will not be tempted to use water from anoth-
er, more attractive but unprotected source. The water should be crystal clear, with almost no
turbidity, and it should be free of abjectionable colour, odour, and taste. For domestic supplies,
water should not be corrosive, nor should it deposit troublesome amounts of scale and stains
on plumbing fixtures. Industrial requirements may be even more stringent, many industries
provide special treatment on their own premises.

Thus, the treatment of water can be classified into three categories,

o treatment of raw water for drinking purposes;

o treatment of raw water for specialised industrial applications;

o treatment of waste water to make it acceptable for release or reuse.

The type and extent of treatment required to obtain potable water depends on the quality of
the source. The better the quality, the less treatment is needed. Surface water usually needs
more extensive freatment than does groundwater, because most streams, rivers, and lakes are
polluted to some extent. Even in areas remote from human populations, surface water contains
suspended silt, organic material, decaying vegetation, and microbes from animal wastes.
Groundwater, on the other hand, is usually free of microbes and suspended solids because of
natural filtration as the water moves through soil, though it often contains relatively high con-
centrations of dissolved minerals from its direct contact with soil and rock.

Water is treated in a variety of physical and chemical methods, Water treatment in a typlcal
water treatment plant is shown in the picture below, it is based on the characteristics of the raw
water and on other factors; the treatment process may vary considerably from place to place.

Cosgulanis

RAW WATER

HOME
CONSUMPTIOR

Fig. 1 Basic steps in the treatment of municipal water.

Treatment of surface water begins with intake screens to prevent fish and debris from enter-
ing the plant and damaging pumps and other components. Then, at the water plant, various
characteristics of the raw water are tested. Conventional treatment.of water primarily invoives
clarification. Clarification removes most of the turbidity, making the water crystal clear. It usual-
ly consists of several steps: screening, coagulation, flocculation, sedimentation or flotation, and
fittration, Disinfection, usually the final step in the treatment of drinking water, destroys patho-
genic microbes.

Groundwater does not often need clarification, but it should be disinfected as a precaution
to protect public health. In addition to clarification and disinfection, the processes of softening,
aeration, carbon adsorption, and fluoridation may be used for certain public water sources.

Desalination processes are used in areas where freshwater supplies are not readily avaitable.
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4. Find in the text English equivalents to the following word-combinations.
1. npeBpawyare 2ogy 8 NUTLEBYIO (BOAY)

2. 3awpyath 300POBLE HacENeHus

3. He cogepxaTtb BpeaHbIe MUKPOOPraHU3Mb!

4. koMmyHanbHo-6b1TOBO® BoaoCcHabNeH!e

5. He3aWMLEHHBIA UCTOYHUK

6. sarpA3HeHHan 0 OrpeenerHoN CTeneH!

7. copepxaTb B3BELUEHHbIR UN

8. nospexaarts Tpybb!

9. nony4atb NUTLEBYIO BOAY

10. 3aBMCETH OT KA4ECTBA UCTOYHIUKA (BOAR!)

11. 3HAYMTENbHO OTMIMYATLCA B PA3NAYHBIX MECTHOCTAX
12. NpoOBEPATL XapaKTEPUCTHKM CbIPOA BOA

13. yCTpaHATL MYTHOCTb BOARI

14. yHuyToxaTh 60ne3HeTBOPHLIE MUKPODL!

5. In_each sentence the main verb has been omitted. Fill in the blanks from the words

given. In some cases two variants are possible. (Some sentences are active, and some
are passive.) ‘

to deposit to provide to depend to contain

to need to treat to base to involve

1. Water from rivers or lakes ... to be clean enough for human consumption.

2. Hard water ... troublesome amounts of scale and stains on plumbing fixtures.

3. Many industries ... special treatment on their own premises.

4. The type and extent of treatment required to obtain potable water ... on the quality of the
source.

5. Surface water usually ... more extensive treatment than does groundwater.

6. Groundwater ... relatively high concentrations of dissolved minerals from its direct con-
tact with soil and rock.

7. Water treatment ... on the characteristics of the raw water and on other factors.

8. Conventional treatment of water primarily ... screening, coagulation, flocculation, sedi-
mentation or flotation, and filtration.

6. Say whether the following statements are true or faise in relation to the informa-
tion in the text. If you think the statement is false, chan to make it true.

1. In areas remote from human populations, water in rivers or lakes is always clean enough
for human consumption.

2. The primary objective of water treatment is to make water crystal clear.

3. Potable water must be free of harmful microorganisms and chemicals.

4, For domestic supplies, water should not be corrosive.

5. The better the water quality, the more treatment is needed.

6. The water treatment process may vary considerably from piace to place.

7. Disinfection destroys pathogenic microbes.

8. The processes of softening, aeration, carbon adsorption, and fluoridation are used for
certain public water sources.
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7. Answer the following questions:

1. What is the primary objective of water treatment?

2. Why should public supplies be aesthetically desirable?

3. What categories is the treatment of water classified into?

4. What does the type and extent of treatment required to obtain potable water depend on?
5. Why does surface water usually need more extensive treatment than groundwater?

6. Why does groundwater often contain relatively high concentrations of dissolved minerals?
7. What basic steps does conventional treatment of water involve?
8. What is the purpose of disinfection?
9. What water treatment operations are mentioned in the text?
8

. Use figure 1 to briefly describe key processes involved in water treatment.

9. WATER TREATMENT WORDS. Can you find these words? Find the words, circle them,
and check them off the list.

treatment portable flocculation turbidity filtration

freshwater clarification aeration screen sedimentation
h d s z f g ¢ ¢ h j e x w a a f d
f o p h s m a | a f s f a f e | Kk
f I o ¢ ¢ uw I a t i o n e o0 u o w
r g t f r n a r a g y e s t o f m
e v a s e b s i f a d d u r f i f
s d b a e ¢ a f a s ¢ u s e a | d
h a | 2z n x s i v y s f y a . f t f
w r e x e d f ¢ | a a g h t a r e
a t | ¢ a e r a t i o n y m y a e
t v r b i d i t y u a s u e j t d
e y k v r t w i uwu y h f s n k i g
r u j b f g ¢ o a g u I a t i o n
i s e d i m e p t a t i o n e n b

UNIT 6 PRELIMINATY TREATMENT

1. Before reading the text learn the terms used in the text:
prefiminary treatment — npeagapuTenbhas o4uCTka

intake - Bofo3aBopHoe ycTpoiicTBo

algae - Mopckast BOAOpOCTb

bar screen — peuweTka (M3 CTaMbHLIX NPYTHEB)

wire-mesh screen — NpoBonoOYHas ceTka, NPOBOMNOYHOE CUTO
velocity - ckopocTe; BbicTpoTa

presedimentation - npeasaputensHoe oTcTausaHne

grit — KpYNHOSEPHUCTBINA NECOK; rpaBui

basin ~ oTcTOMHUK

activated carbon — akTBUPOBaHHbIA Yronk

aeration ~ aspauus, HaChILLEHUE KUCTIOPOAOM
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carbon dioxide —yrnexucnota, yrnekucnbii ras
hydrogen sulfide (sulphide) — ceposogopon
manganese — MapraHey

detention - orcramsanve (ocapka)

coagulant — koarynsHT, cryuiaioliee BelwecTso
coliform bacterium - konucopmHast 6akrepus
alkalinity — wénouHocTb

to floc — obpasosbiBats xnonbs

2. Read and transiate the text.
PRELIMINATY TREATMENT

Preliminary treatment, also known as pretreatment, is any physical, chemical or mechanical
process used on water before it undergoes the main treatment process. The purpose of prelim-
inary treatment processes Is to remove any materials which will interfere with further treatment.
Pretreatment may include screening, presedimentation, chemical addition, flow measurement,
and aeration.

Screens. Screening may occur once or a
series of times as the water flows from in-
take to treatment plant. The screens are
used to remove rocks, sticks, leaves, and
other debris. Very small screens can even
be used to screen out algae in the water. All

L objects are removed by physical size sepa-
Bar screen ration - if they are small enough to pass
through the holes in the screen, objects flow
with the water into the treatment plant. If the
objects are too large to pass through the
holes, then they are caught by the screen.

Screens should be angled for easy
cleaning. In addition, some screens are
constructed so that they are self-cleaning.

e Screens on the outside of intakes are often
cleaned by flushing water from the treatment plant backwards through the intake, knocking off
any debris which has accumulated there.

There are two primary types of screens - bar screens and wire-mesh screens. The two
types differ in function and in the size of holes in the screens.

A bar screen, such as those shown below, is used to remove large debris from the water.
The spaces between the bars are typically two to four inches wide.

A wire-mesh screen, in contrast, is used to remove smailer debris. As you can see in the
picture below, the gaps are typically about half an inch wide. Water must be flowing relatively
slowly in order to pass through a wire-mesh screen - velocity shouldn't be greater than 3.5
inches per second.

it should be noted that screening is often minimal or absent in groundwater systems. In es-
sence, the water is screened as it trickles down through the earth into the groundwater.
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Presedimentation. When raw water has a high turbidity level, the water is passed through
a presedimentation basin to settle out sand, grit, and gravel. The presedimentation stage is
similar to the sedimentation stage which will be discussed later. Here in pretreatment, the pur-
pose of sedlmentatvon is to make the chemical treatment phase of the water treatment process
more efficient by removing sediment from
the raw water.

While in the presedimentation basin, acti-
vated carbon may be added to the basin for
taste, odour, and colour problems. Chemi-
cals may also be added to control the
growth of algae.

" Aeration. Aeration removes carbon dio-
§ xide and hydrogen sulfide from the water. It
also oxidizes the iron and manganese.

; > Flow Measurement. Flow measurement
is an important part of the pretreatment process. By measuring the rate at which water flows
into the water treatment plant, the operator is able to adjust chemical feed rates, calculate de-
tention times, and monitor the amount of water being treated.

Other Monitoring. As the raw water enters the treatment plant, it is also monitored for a va-
riety of characteristics including pH, turbidity, total alkalinity, temperature, and coliform bacte-
ria. These tests determine the amounts of alkali, coagulants, and other chemlcals which must
be added to the water during the treatment process.

The pH and total alkalinity of the water will influence the amount of alkali o be added and
can also influence the flocculation conditions. The level of turbidity will influence the amount of
polymer (coagulant) added to the water. Temperature is also measured since cold water does
not floc as well as warm water and requires the addition of more polymer. Based on the results
of the pretests, feed rates are set for various chemicals to be added to the water.

Thus, preliminary treatment may include some or alf of the following:

« screening - to remove rocks, sticks, leaves, efc.

» presedimentation - to remove sand, grit, and gravel

« aeration - to remove carbon dioxide and hydrogen sulfide; to oxidize iron and manganese

» monitoring - to measure flow, pH, turbidity, fotal alkalinity, temperature, and coliform bacteria.

. Find in the text English equivalents to the following word-combinations.

. TIOABEpraTLCA NPOLECCY O4UCTKM

. BAMATL Ha AanbHeliwyto 0bpaboTky (ouucTky)
. U3BMeKaTb KaMHi, BETKW, CTbA U Apyrol Mycop
. NPOXOAUTL Yepes OTBEPCTUR PelLeTky

. 33AEPKUBATLCA PELUETKOM

. Pasnu4arTbes No hyHKUUAM

. NPOCa4UBATLCA CKBO3b NOUBY

. BLICOKUI YPOBEHL MYTHOCTH

. OKMCHATB KEneso 1 Mapraxey

10. perynupoBaTth A03MPOBAHNE PEareHTos

11. BLIYMCNATL BPEMS OTCTAUBAHUA
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12. koHTpOnMpoBaTb 06beM ouuLaEMON BOAbI
13. onpepenaTb 06bLEM LLENOUM, KOATYNRHTOB, U APYIUX PEareHToB
14. namepaTb TEMneparypy

4. In each sentence the main verb has been omitted. Fill in the blanks from the words

given.
to include to remove to be to use to pass
to monitor to measure fo add to influence to undergo

1. Preliminary treatment ..... any physical, chemical or mechanical process used on water
before it ..... the main treatment process.

2. During preliminary treatment processes, any material which will interfere with further
treatment ..... .

3. Pretreatment ..... screening, presedimentation, chemical addition, flow measurement,
and aeration.

4. The screens .... to remove rocks, sticks, leaves, and other debris.

5. When raw water has a high turbidity level, it ..... through a presedimentation basin to set-
tle out sand, grit, and gravel.

6. Chemicals ..... to control the growth of algae.

7. Raw water ..... for a variety of characteristics including pH, turbidity, total alkalinity, tem-
perature, and coliform bacteria.

8. The level of turbidity ..... the amount of polymer (coagulant) added to the water.

9. Temperature ..... since cold water does not floc as well as warm water.

5. Say whether the following statements are true or false in relation to the informa-

tion in the text. If you think the statement is false, change it to make it true.
1. Preliminary treatment is any physical, chemical or mechanical process used on water be-

fore it undergoes the main treatment process.

2. The purpose of preliminary treatment processes is to make water portable.

3. Screens should be angled for easy addition of chemicals.

4. A bar screen is used to remove small debris from the water.

5. The purpose of presedimentation is to make further water treatment process more effi-
cient by removing sediment from the raw water.

6. The monitoring of raw water for a variety of characteristics including pH, turbidity, total
alkalinity, temperature, and coliform bacteria is an important part of the pretreatment process.

6. Answer the following questions.
1. What is preliminary treatment of raw water?

2. How does preliminary treatment fit into the water treatment process?

3. What are the two primary types of screens and how are they used?

4, What is the purpose of presedimintation and why is activated carbon sometimes added
to the water?

5. What does aeration remove from the water?

6. What problems does the water treatment plant operator have to deal with?

7. What other characteristics are monitored as raw water enters the treatment plant? Why
are they important?

7. Describe the operation of the screens.
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UNIT 7 AERATION. COAGULATION AND FLOCCULATION

1. Before reading the text learn the terms used in the text:
volatile organic compounds (VOCs) — neTyume opratudeckme coegutetus (JIOC)
precipitate — ocagok :
to dispel — pasroHATL; paccenBatb

compound — (XUMH4ECKOE) CoeANHEHNE; CTPOEHYE; CMECH
chlorine — xnop

to enhance - yBenuunBaTth, ycunueathb, yryuLuaTb

flash mixer — ycTpowcTo 4ns 6bICTPOro CMeLWMBaHNA
flocculation basin - pesepsyap gna dnokkynaumm

blade - nessue, nonacrb (BUHTa Nponennepa, Becna)

to shear — paspe3ars, cTpudb; 00pesats

compartment — otaeneHue, oTcex, kamepa

cluster ~ ckonneHne, KOHUEHTpaLwa

particle — 4acTuua; kpynuua

. Match the phrases below with the appropriate Russian equivalents.
. physical treatment process a. Menkue YacTuLb

2

1

2. dissolved gases b. noABepKeHHbIN Y-t

3. stacks of perforated trays C. HECKOMNbKO PAAOB Tapenok C Abipya-
ThIM OCHOBaHWEM

. ANEKTPUYECKUI 3apag

. Kamepa ans ObICTPOro CMeLnBaHus
pacTBOPEHHbIE Fasbi '

. MPOLECC MEXAHUHECKOW OUUCTKM

. flash mixing chamber
. electrical charge

. fine particles

. subject to smth

W OO
[{o sl N =X

. Read and translate the text.
AERATION

Aeration, the first step in the treatment process, adds air to water. It is a physical treatment
process used for taste and odour control. Aeration removes dissolved gases or volatile organic
compounds (VOCs), iron and manganese. It consists of spraying water into the air or cascad-
ing it downward through stacks of perforated trays. Dissolved gases that cause tastes and
odours are transferred from the water to the air. Oxygen from the air, meanwhile, reacts with
any iron and manganese in the water, forming a precipitate that is removed by sedimentation
and filtration.

Thus, the purposes of aeration are

A. To dispel other dissolved gases such as carbon dioxide or chlorine

B. To oxidise a compound dissolved or suspended in water (For example, if source of water
contains high concentration of ferrous ion (Fe2+ ), aeration can oxidize ferrous ion to ferric ion
(Fe ¥) that is more easily precipitated than ferrous ion)

C. To increase the oxygen content of water used to house animals, such as aquarium fish
or fish farm

D. As an effective method of bacteria control

Aerators fall into two general categories. They either introduce air into the water or water in-
to the air. The water-to-air method is designed to produce small drops of water that fall through
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the air. The air-to-water method creates small bubbles of air that are injected into the water
stream, All aerators are designed to create a greater amount of contact between the air and
water to enhance the transfer of the gases.

COAGULATION AND FLOCCULATION

After the source water has been screened and has passed through the optional steps of
pre-chlorination and aeration, it is ready for coagulation and flocculation.

Flash Mix Flocculation Basin

High  Medium Low
Speed speed  speed

In theory and at the chemical level, coagulation and flocculation is a three step process,
consisting of flash mixing, coagulation, and flocculation. However, in practice in the treatment
plant, there are only two steps in the coagulation/flocculation process - the water first flows into
the flash mixing chamber, and then enters the flocculation basin.

The primary purpose of the coagulation/flocculation process is the removal of turbidity from
the water. The process also removes many bacteria which are suspended in the water and can
be used to remove colour from the water.

Turbidity and colour are much more common in surface water than in groundwater. As sur-
face water flows over the ground to streams, through streams, and then through rivers, the wa-
ter picks up a large quantity of particles. While aeration is more commonly required for
groundwater, treatment involving coagulation and flocculation is typical of surface water.

coagulant . \% coagulant forms procipitate and
:dg:od - \w precipitate, trapped impurities
o trapping impuritios sottlo to bottom

R .,

A L0

. . ?*‘f T

* , 7 | —t g@‘ oo | Sum—
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impurities -

AR *4? g

In the flash mixer, coagulant chemicals are added to the water and the water is mixed
quickly and violently. The purpose of this step is to distribute evenly the chemicals through the
water. Flash mixing typically lasts a minute or less. If the water is mixed for less than thirty
seconds, then the chemicals will not be properly mixed into the water. However, if the water is
mixed for more than sixty seconds, then the mixer blades will shear the newly forming floc
back into small particles.
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After flash mixing, coagulation occurs. During coagulation, the coagulant chemicals neu-
tralize the electrical charges of the fine particles in the water, allowing the particles to come
closer together and form large clumps. You may already be familiar with the process of coagu-
lation from cooking. You can see coagulation occurring when preparing gelatin (jelly).

The final step is flocculation. During flocculation, a process of gentle mixing brings the fine
particles formed by coagulation into contact with each other. Flocculation typically lasts for
about thirty to forty-five minutes. The flocculation basin often has a number of compartments
with decreasing mixing speeds as the water advances through the basin. This compartmenta-
lized chamber allows increasingly large floc to form without being broken apart by the mixing
blades.

The end product of a well-regulated coagulationffiocculation process is water in which the
majority of the turbidity has been collected into floc, clumps of bacteria and particulate impuri-
ties that have come together and formed a cluster. The floc will then settle out in the sedimen-
tation basm w1th remalmng ﬂoc bemg removed in the filter.

; ) : The best floc size is 0.1 to 3 mm. Smaller
floc may not settle. Larger floc does not settle
as well and is more subject to break up in the
flocculation basin.

As the water and the floc particles progress
through the treatment process, they move into
sedimentation basins where the water moves
slowly, causing the heavy floc partlcles to settle
to the bottom.

Find in the text English equivalents to the following word-combinations.
. pobasneHne Bo3pyxa (KMCropoAa Bo3ayxa) 8 BOAY

. BbiI@NATLCA U3 BOAbI B BO3AYX

. CNYXWTb NPULYMHON HENPUATHOTO 3anaxa U BKyCa

. BCTYNaTh B PeakUMIO C ENE30M M MapraHLieM

. 0bpasosbiBaTe 0CafOK

. OKMCNIATL XUMUYECKOe CoeuHeHne, pacTBOpeHHoe B BOAE
. YBenMuMBaTL CoaepXaHue Kucnopoaa

. NOAaBaTL BO3RYX B BOAY

. €03AaBaTh GONLLNA KOHTAKT BO3AYXa C BOAOH

10. paBHOMEPHO PacnpeAenaTb peareHTh!

11. paspe3arth Ha MenkMe 4acTuLbl

12. HeATpanW3oBaTL INEKTPUMECKU 3apsf

13. ocaxmeartbCsl Ha AHO

4,
1
2
3
4
5
6
7
8
9

5. In_each sentence the main verb has been omitted. Fill in the blanks from the words
iven.
to react to remove to add to consist of to form
to design to last to distribute fo transfer to settle out
1. Aeration ... air to water.
2. Aeration ... dissolved gases or volatile organic compounds (VOCs), iron and manga-
nese.
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3. When water is aerated, dissolved gases that cause tastes and odours ... from the water
to the air.

4. Oxygen from the air ... with any iron and manganese in the water, forming a precipitate.

5. All aerators ... to create a greater amount of contact between the air and water.

6. The coagulation and flocculation process ... flash mixing, coagulation, and flocculation.

7. In the flash mixer, coagulant chemicals ... evenly through the water.

8. Flash mixing typically ... a minute or less.

9. At the end of the flocculation process, most of the turbidity and particulate matter in the
water ... into a material called floc.

10. The floc ... in the sedimentation basin.

6. Say whether the following statements are true or false in relation to the informa-
tion in the text. If you think the statement is false, change it to make it true.

1. Aeration adds chemicals to water.

2. Aeration adds dissolved gases or volatile organic compounds (VOCs), iron and manga-
nese to water.

3. Aeration increases the oxygen content of water.

4. Aerators fall into two general categories: they either introduce air into the water or water
into the air.

5. The coagulation/flocculation process removes turbidity, suspended bacteria and objec-
tionable colour from the water.

6. A flash mixer distributes chemicals evenly through the water.
. During coagulation, particulate impurities come closer together and form a large floc.
. Small floc particles are more subject to break up in the flocculation basin.

. Answer the following questions.
. Why is aeration used in the treatment of water?

. What does aeration remove from water?

. What categories do aerators fall into?

. What is the primary purpose of the coagulationfflocculation process?
. What is the purpose of the flash mixing stage?

. What is a coagulant? Why are coagulants added to raw water?

. How is the forming of a floc accomplished?

. What factors influence floc settling?

8. Make a list of equipment and its components used for aeration/ coagulation/ floc-
culation processes.

CONONB W=~ o~

UNIT 8 SEDIMENTATION

1. Before reading the text learn the terms used in the text:
sedimentation - oTcTanBanve, ocaxaeH1e; OTNOXEHWe ocaaxa

suspension velocity — paBHOBECHast CKOPOCTb, CKOPOCTb BUTaHMs (CKOPOCTb BEPTUKANLHO
BOCXO/SILEro NOTOKA Fa3a WM XMAKOCTY, NPW KOTOPOMN HacTULibl BIBECH OCTAIOTCS HA 0HOM
YPOBHE OTHOCHTENbHO CTEHOK KaHana)
pinpoint — ocTpué Gynaeku; uro-n. o4eHb ManeHbKoe; beapenuua, nycTak
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predictability — npeackasyemocT

cost-effectiveness - JOXOAHOCTb, NPUBLINLHOCTL, peHTAGENBHOCTL
short-circuiting — kaHanoobpasosaHue B Macce

inlet — snyck , BXOA, BXOAHOE, BBOAHOE OTBEPCTUE

sludge - un, TMHa; rycTas rpsisb

outlet — cTok, BbiTekanve (U3 BogHoro 6acceitHa); BLIXOA, NPOXOA

sanitary sewer — CaHMTapHBI KONnekTop

{0 pump - HakauuBaTb, BbIKEUMBATL, OTKAYUBATDL (MPOLECC AEWCTBUA Hacoca)
thickening — ynnoTHexve

to thaw — TasTb, OTTaMBaTh; pasMopaxmsaTbCs

conditioning — 06paboTka una nepes 06e3BOXVBaHMEM, KOHANUMOHUPOBAHUE Ufta
lagoon — oTCTOMHbINA NPYA, OTCTORHMK

landfill - mycopHas ceanka

drying bed — nnosas nnowiaaka

to underlie — nexatb B 0CHOBE (Yero-n.)

to drain — ocywarte, OTBOAMTL BOAY; OCYLLECTBANTL APEHAX

(belt) filter presses — (neHTouHbIA) unbTp-Npecc

2. Read and translate the text.
SEDIMENTATION

Sedimentation is a treatment process in which the velocity of the water is lowered below the
suspension velocity and the suspended particles settle out of the water due to gravity. The
process is also known as settiing or clarification. '

Most water treatment plants include sedimentation in their treatment processes. However,
sedimentation may not be necessary in low turbidity water. In this case, coagulation and floc-
culation are used to produce pinpoint (very small) fioc which is removed from the water in the
filters.

The most common form of sedimentation follows coagulation and flocculation and precedes
filtration. This type of sedimentation requires chemical addition (in the coagulation/flocculation
step) and removes the resulting floc from the water. Sedimentation at this stage in the treat-
ment process should remove 90% of the suspended particles from the water, including bacte-
ria. The purpose of sedimentation is to decrease the concentration of suspended particles in
the water, reducing the load on the filters.

Sedimentation basins, also called settling tanks or clarifiers, are large tanks in which water
is made to flow very slowly in order to promote the sedimentation of particles or flocs. In water
and wastewater treatment plants, these are so large that they are situated outdoor and usually
have an open surface. Three common types of sedimentation basins are shown below:

Rectangular basins are the simplest design, allowing wa-
ter to flow horizontally through a long tank. This type of ba-
sin is usually found in large-scale water treatment plants.
Rectangular basins have a variety of advantages - predicta-
bility, cost-effectiveness, and low maintenance. In addition,

rectangular basins are the least likely to short-circuit, especially if the length is at least twice
the width. A disadvantage of rectangular basins is the large amount of land area required.
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Double-deck rectangular basins are essentially two rectan-
gular sedimentation basins stacked one atop the other. This
type of basin conserves land area, but has higher operation
and maintenance costs than a one-level
rectangular basin.

Square or circular sedimentation basins with horizontal flow are often
known as clarifiers. This type of basin is likely to have short-circuiting
problems.

All sedimentation basins have four zones - the inlet zone, the settling zone, the sludge
zone, and the outlet zone. Each zone should provide a smooth transition between the zone
before and the zone after. In addition, each zone has its own unique purpose. Zones can be
seen most easily in a rectangular sedimentation basin, such as the one shown below:

The sludge which is found in
==k the bottom of a sedimentation tank
is primarily composed of water.
The solids concentration is only
about 1% when automatically re-
moved from the basin, or about
2% if manually removed. In the
past, sludge was typically released
into streams and other bodies of water. However, this practice is becoming much less common
and is now well regulated. Alternatively, sludge may be piped directly to the sanitary sewer.

Most of the other alternatives ways of disposal require transporting sludge away from the
treatment plant. Sludge is typically dried before it is trucked away since the greater volume of
wet sludge makes it much more expensive to transport. This drying process is known as de-
watering or thickening.

A variety of devices have been developed to thicken the sludge, some of which are ex-
plained below.

In many cases, the sludge is treated by the addition of polymers to aid in the dewatering
process. Alternatively, the sludge can be heated or frozen and thawed to increase the solids
concentration. Treating the sludge to aid in thickening is known as conditioning the siudge.
Once the sludge has been conditioned, it may be thickened in a lagoon, drying bed, or one of
several other devices.

Lagoons, which are small-volume storage ponds, are

Raw shudge -:' the simplest device used to thicken sludge. These lagoons

are filled with sludge and the solids are allowed to settled
due to gravity to the bottom of the lagoon while the clear
water is pumped off the top.

After a few months, gravity and evaporation will have
reduced the sludge to a 30-50% solid state. The sludge
can then be covered with soil and left on site, or may be
trucked to a landfill off-site. _

Dried shudge ’ ,\:, Drying beds are qften used to thicken sludge desuped
for a landfill more quickly than the sludge would be thick-

ened in a lagoon.

Sludge sctiles. |
Water is removed. b
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A drying bed is similar in design to a sand fiiter, with a layer of sand underlain by a layer of

gravel. The sludge is applied to'the top of the
sand and the water percolates down through
‘the sand and gravel and is drained away. When
the sludge is sufficiently dry, it is carefully re-
moved from the top of the sand and is trucked
to a landfill. When sludge is preconditioned with
chemicals, dewatering in a drying bed may take
only a few days or weeks.

Other processes used to thicken sludge in-
clude fiter presses, belt filter presses, centri-
fuges, and vacuum filters. These processes re-
sult in sludge with a solids content ranging from
30 to 50%.

3. Match these terms with their definitions:

Raw sludge
is applicd.

Water fillers e
ot {eaving |-
dried shudge.

1. Sedimentation a) the floc which settles to the bottom of the sedimentation basin
and must be removed as waste.

2. A sedimentation b) a problem in sedimentation basins in which water bypasses the

basin normal flow path through the basin and reaches the outlet in less

than the normal detention time. .

3. Short-circuiting ¢) is a physical water treatment process using gravity to remove
suspended solids from water.

4. Sludge d) is a basin or tank in which water is retained to allow settieable
matter, such as floc, to settie by gravity.

o

. Lagoon e) is a drying process which makes the sludge easier to transport

away from the plant for disposal.

. Thickening f) A small-volume storage pond used to thicken sludge.

. Find in the text English equivalents to the following word-combinations.

. CNeaoBarth 3a Koarynauuen
. NpeAWwecTBoBaThH UnbTpaumm
. TpeBoBaTb fobaBreHus peareHToB

. YMEHbLLAaTb Harpy3ky Ha (unbTpet

. CNocofcTBOBaTL OCAKACHMIO YaCTML,
. UMETb PAS NPeMyLECTB

. 9KOHOMUTb 3eMENbHLIE NNOLWAAK

10. cbpacisath (un) B peku

11. BbIBO3NTL UN

12. obpabarsieats un

OO~ WA - o (2]

. YAanaTb NONY4AIOWMECH B pe3ynbTaTte XMonbs
. COKDALLATL KOHLLEHTPALMIO BIBELLEHHBIX HaCTHUL

13. YCTPOMCTBO, UCTIONb3yeMoe ANs YNNOTHEHUs una

14. sapeuposarbes o7 30 a0 50%
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5. In_each sentence the main verb has been omitted. Fill in the blanks from the words

given. _
to allow to include to make fo decrease to compose
to release to conserve to remove to dry to promote

1. Most water treatment plants ... sedimentation in their treatment processes.

2. The most common form of sedimentation requires chemical addition and ... the resulting
floc from the water.

3. Sedimentation ... the concentration of suspended particles in the water, reducing the
load on the filters.

4, A very slow flow of water in sedimentation basins ... the sedimentation of particles or
flocs.

5. Rectangular sedimentation basins ... water to fiow horizontally through a long tank.

6. Double-deck rectangular basins ... land area.

7. The sludge which is found in the bottom of a sedimentation tank ... of water.

8. in the past, sludge ... info streams and other bodies of water.

9. Siudge ... before it is trucked away from the treatment plant.

6. Say whether the following statements are true or false in relation to the information

in the text. If you think the statement is false, change it to make it true.
1. Sedimentation is a treatment process in which the suspended particles settle out of the

water due to gravity.

2. The most common form of sedimentation precedes coagulation and flocculation and fol-
lows filtration.

3. The purpose of sedimentation is to increase the concentration of suspended particles in
the water, reducing the load on the filters.

4. Rectangular basins have a variety of advantages - predictability, cost-effectiveness, and
low maintenance.

5. Double-deck rectangular basins have lower operation and maintenance costs than a
one-level rectangular basin.

8. Thickening (dewatering) is a sludge drying process.

7. Lagoons are the simplest device used to thicken sludge.

8. In a drying bed, the sludge is applied to the top of the sand and the water percolates
down through the sand and gravel and is drained away.

7. Answer the following questions.
1. What is sedimentation?

2. How does sedimentation fit into the water treatment process?

3. What is the purpose of sedimentation?

4. What types of sedimentation basins are mentioned in the text? What advantages does
each basin type have over other types?

5. What zones are present in a sedimentation basin?

6. What is thickening?

7. What devices are used to thicken sludge? How do they work?

8. How is sedimentation sludge disposed of?

8. Make up a plan of the text and retell it according to your plan.
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UNIT 9 FILTRATION

1. Before reading the text learn the terms used in the text:
clearwell - otcex Ans ounLEHHON BOABI

straining - npouexusaque, uneTpaLmn )

to capture ~ 3axgaTbiBarb, bpath cunown; 6path B nnex

to attract ~ npuTArMBaTL; NPUBREKATL, NPUTAMMBATL (BHUMaHUE, MHBECTULIM)
decomposition — pasnoxeHue, pacuneHeHne, pasbueHue, AEKOMNOUHUA

to soak — BnuTbIBaHKeE, BCackiBaHue, abcopbuposaHue

underdrain — nog3emras ApeHaxHan Tpyba

to rake — puixnUTb, paspasHuBaTh rpabnamu

backwashing — o6patHas npombiBka

controller — kKOHTPONNEp; perynsTop; OpraH ynpasnexus

influent — BXOAALLMA NOTOK; CTOYHBIE BOAB!, NOCTYNAIOLUE HA OYUCTKY

2. Match the phrases below with the appropriate Russian equivalents.
1. filter medium a. cKopocTb hunbTpayuu

2. solids removal process b. 6nok dunbTpos
3. slow sand filter c. %Enob ans croka Boab!
4. rapid sand filter d. MeaneHHbIW necyaHsIn GUNLTP
5. filtration rate €. CUCTeMa ynpasreHus HUnLTPOM
6. filter box f. npouecc ynaneHus Teepabix yacTuy
7. backwash water g. NPOMBIBOMHANA BOAA .
8. backwash trough h. ckopbiil necuaHbii hunsTp
i.

9, filter control system
3. Read the text.

3arpyska ¢unbipa, hunsTpyiowni marepuan

FILTRATION

The purpose of filtration is to remove suspended particles from water by passing the water

through a medium such as sand. As the water passes through the filter, floc and impurities get
stuck in the sand and the clean water goes through. The filtered water collects in a clearwell,
where it is disinfected and then sent to the customers. Filtration is usually the final step in the
solids removal process which began with coagulation and advanced through flocculation and
sedimentation. In the fiter, up to 99.5% of the suspended solids.in the water can be removed,
including minerals, floc, and microorganisms.
G o How are particles removed from water using filtration? Four
mechanisms have been found to be part of the filtration
process - straining, adsorption, biological action, and absorp-
tion. Each mechanism will be explained below.

Straining is passing the water through a filter in which the
- pores are smaller than the particles to be removed. This is the
most intuitive mechanism of filiration and one which you
probably use in your daily life. Straining occurs when you re-
move spaghetti from water by pouring the water and spagheti
- into a strainer.
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The picture shows an example of straining in a filter. As you can see, the floc cannot fit
through the gaps between the sand particles, so the floc are cap- ..

tured. The water is able to flow through the sand, leaving the floc
particles behind.

The second, and in many cases the most important mechanism *
of filtration, is adsorption. Adsorption is the gathering of gas, li¢- g~
uid, or dissolved solids onto the surface of another material. In fil-
tration, adsorption involves particles becoming aftracted to and
"sticking" to the sand particles. Adsorption can remove even very
small particles from water. :

The third mechanism of filtration is biological action, which involves any sort of breakdown
of the particles in water by biological processes. This may involve decomposition of organic
particles by algae, plankton, and bacteria or it may involve microorganisms eaﬁng each other.
Although biological action is an important part of filtration in slow sand filters, in most other fil-
ters the water passes through the filter too quickly for much biological action to occur.

. : The final mechanism of filtration is absorption, the soaking up of
. . one substance into the body of another substance. Absorption should
~_ be a very familiar concept - sponges absorb water, as do towels. In a
-~ ( filter, absorption involves liquids being soaked up into the sand grains.
¢ After the initial wetting of the sand, absorption is not very important in

the filtration process.

Filters can be categorized in a variety of ways. We will discuss two
types of fiiters below - the slow sand filter and the rapid sand filter.

The slow sand filter is the oldest type of large-scale filter. In the slow sand filter, water
passes first through about 36 inches of sand, then through a layer of gravel, before entering
the underdrain. The sand re-
moves particles from the water

T

Valvg ~we

Schmutzdecke —— 9 through adsorption and straining.

Same— > Unlike other filters, slow sand
- filters also remove a great deal of
vl = turbidity from water using biologi-

Underdraing~—-_8

' cal action. A layer of dirt, debris,

and microorganisms builds up on
the top of the sand. This layer is known as schmutzdecke, which is German for "dirty skin."
The schmutzdecke breaks down organic particles in the water biologically, and is also very ef-
fective in straining out even very small inorganic particles from water.

Maintenance of a slow sand filter consists of raking the sand periodically and cleaning the
filter by removing the top two inches of sand from the filter surface. After a few cleanings, new
sand must be added to replace the removed sand.

Slow sand filters are very refiable filters. However, water passes through the slow sand fiter
very slowly, and the rate is slowed yet further by the schmutzdecke layer. As a result, large
land areas must be devoted to filters when slow sand fiiters are part of a treatment plant.

The rapid sand filter differs from the slow sand filter in a variety of ways, the most impor-
tant of which are the much greater filtration rate and the ability to clean automatically using
backwashing. The mechanism of particle removal also differs in the two types of filters - rapid
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sand filters do not use biological filtration and depend primarily on adsorption and some strain-
ing.
A diagram of a typical rapid sand filter is shown on the left. The fiiter is contained within a
filter box, usually made of concrete. Inside the filter box are layers of filter media (sand, anth-
racite, etc.) and gravel. Below the gravel, a network of pipes makes up the underdrain which

collects the filtered water and
evenly distributes the backwash
water. Backwash troughs help
distribute the influent water and
are also used in backwashing.
Most rapid sand filters contain a
controller, or filter control sys-
tem, which regulates flow rates of
water through the filter.

Operation of a rapid sand filter
during filtration is similar to opera-
tion of a slow sand filter. The in-
fluent flows down through the
sand and support gravel and is
captured by the underdrain. How-
ever, the influent water in a rapid

sand filter is already relatively clear due to coagulation/flocculation and sedimentation, so rapid
sand filters operate much more quickly than slow sand fifters.

4, Match these terms with their definitions:
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1. Filtration
2. Straining
3. Adsorption
4. Absorption

5. Schmutzdecke

6. Filter medium

a) is the process of adhering to a surface by a combination of com-
plex physical forces and chemical action.

b) is the soaking up of one substance into the body of another sub-
stance.

c) is a material in a filter which removes particles from the water.
Typical filter media include sand,grave), anthracite, and gamet.

d) a layer of dirt, debris, and microorganisms that builds up on the
top of the sand in a slow sand fiter.

e) is the removal of particles from water by passing the water
through a filter in which the pores are smaller than the particies
to be removed.

f) is a mechanical means of removing impurities and floc from the
water by passing it through sand and gravel or some other filter.

5. Find in the text English equivalents to the following word-combinations.
nponycKkaTs BOAY Yepes unbTPyoLiee BELIECTBO, TaKoe Kak Necok
. OTNPaBNATH (804Y) NoTpebutensm
¥CNONb30BAaTh B NOBCEAHEBHOM XU3HM
TPOXOAUTD CKBO3L MPOMEXYTKW MEXAY YacTWLaMK necka
4acTMUbl, KOTOPbIE HAYUHAT NPUTATMBATLCR K YACTULIAM NECKa U CAMNATBCA C HUMKA



6uonoruyeckoe aeicTave

NPOXOANTL Hepea (UNLTP CIMLLKOM BbICTPO

BNUTLIBATL BOAY

BMTLIBATLCA B NECUUHKM

nonagatk B APEHaXHYI0 TpyBy

YRanaTL YacTMLbl NPY NoMoLL ancopbumu
PacLLEnnATL OPraHUHECKNE YacTULb!

OT(UNLTPOBbLIBATL AAKE OHEHb MANEHbKUE HEOPraHMYECKMe YaCTHLbi
TexHuyeckoe obcnyxmBanne unbipa

OH€Hb HaaexHbIe HUNETPbI

0TBOANTS Gonblive 3eMensHbie nnowaay nog puneTpsl

6. In_each sentence the main verb has been omitted. Fill in the blanks from the words

given,
to soak to disinfect to pass to gather to contain
to break down to depend to remove to involve to collect

1. The filtration ... suspended particles from water by passing the water through a medium
such as sand.

2. The filtered water ... in a clearwell.

3. During straining, water ... through a filter in which the pores are smaller than the particles
to be removed.

4. During adsorption, gas, liquid, or dissolved solids ... onto the surface of another material.

5. Biological action ... any sort of breakdown of the particles.

6. During absorption, one substance ... into the body of another substance.

7. The schmutzdecke ... organic particles biologically.

8. The slow sand filter ... by removing the top two inches of sand from the filter surface.

9. The rapid sand filter ... within a filter box, made of concrete.

10. The underdrain ... the filtered water and evenly distributes the backwash water.

7. Say whether the following statements are true or false in relation to the informa-
tion in the text. If you think the statement is false, change it to make it true.

1. The purpose of filtration is to remove suspended particles from water by passing the wa-
ter through a medium such as sand.

2. As the water passes through the filter, the clean water gets stuck in it but floc and impuri-
ties go through.

3. Filtration is usually the final step in the solids removal process.

4, Straining, adsorption, biological action, and absorption are mechanisms, which have
been found to be part of the filtration process.

5. Straining is the gathering of gas, liquid, or dissolved solids onto the surface of another
material.

6. Adsorption can remove only very large particles from water.

7. Absorption is the soaking up of one substance into the body of another substance.

8. The slow sand filter is the oldest type of a small-scale filter.

9. The rapid sand filter depends primarily on adsorption and some straining.

10. Rapid sand filters operate much more quickly than slow sand filters.
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. Answer the following questions.

. What is the purpose of filtration?

. How does filtration fit into the water treatment process?

. What mechanisms take part in the filtration process?

. What types of filters are mentioned in the text?

. What are the advantages/disadvantages of slow sand filters?
. What are the advantages/disadvantages of rapid sand filters?
. How are filters cleaned?

. What media are used in filters?

. What factors affect filter efficiency?

. Describe the operation of a slow (or rapid) sand filter.

W WO ~NOOUG Wk -~ oo

UNIT 10 DISINFECTION

1. Before reading the text learn the terms used in the text:
chiorine — xnop
residual — 0cTarouHbIH
to aid — nomorath, OkasblBaTh NOMOWb, NOAAEPXKY; CrocOBCTBOBATL
clearwell - pesepsayap ANA O4MLIEHHONR BOAD)
hypochlorinator — runoxnoparop, YCTPOUCTBO AANA XNOPUPOBAHHA BOALI
hypochlorite — runoxnopur '
holding chamber — npuemHas Kamepa, kianaHHas kamepa
germ — 6aKkTepus, MUKDOD, MUKPOOPTaHN3M
injector — UHXeKTOp (CTPYAHBLIA HACOC ANA CXATWA ra3oB W NapoB, a TaKKe HarHeTaHus
KWOKOCTH B pasfiMyHbie annapatsl ¥ peepayapbt)
negative head — otpuyatencHoe Aasneque
rotameter ~ potameTp (Npubop ANA MIMEPEHNA CKOPOCT M PACXOAAa XMAKOCTY UNK rasa)
to adjust — npuBOANUTL B NOPRAOK; YNAKUBATL; NOArOHATL, MPUTOHATS, NPUNAXUBATL
to disrupt — paspuipats, paspywate
leak — Teub , NPOTENKA; yTEHKa
emergency — HerpeABMAEHHLIV Cydan; KpaiHss He0BXOAUMOCTL; KpaitHOCTb
lack — negocTaTok, HyKAa; OTCYTCTBHE (Yero-N.) :
gpm ot gallons per minute; = g.p.m. (CTONLKO-TO) FANMOHOB B MUHYTY

2. Match the phrases below with the appropriate Russian equivalents.
1. residual chlorine . CKOPOCTb NOTOKA BOALI

2. continuous chlorination . KnanaH perynuposaHua AasneHus
3. heavily contaminated water HENOCTOSIHHOE BOZOCHADXeHne
4. pressure regulating valve . pacTeop mnoxnoputa
5. motor driven pump . NPOROPUMUOHANBHBIA PETYNATOP NOTOKA
6. hypochiorite solution HenpepLIBHOE XNOPUPOBaHUE
7. chiorine feed rate . OCTaTOuHbIA Xnop
8. flow proportional controlier . CKOpOCTb Nogadu xnopa
g, flow rate of the water 3MEKTPOHACOC, HACOC € ANEKTPONPUBOLOM
10. non-permanent water supplies CUNbHO 3arpsisHeHHan Boja
38
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3. Read the text.
DISINFECTION

Before waler treatment became common, waterbome diseases could spread quickly
through a population, killing or harming hundreds of people. The primary goal of water treat-
ment is to ensure that the water is safe to drink and does not contain any disease-causing mi-
croorganisms.

This unit will be concerned with disinfection, which is the process of destroying pathogenic
organisms in water, usually by chemical means.

Chlorination is currently the most frequently used form of disinfection in the water treat-
ment field. It is the appiication of chiorine for the purpose of water disinfection.

Like several other water treatment processes, chlorination can be used as a pretreatment
process (prechlorination) or as part of the primary treatment of water {postchlorination).
Water treatment usually involves either postchiorination only or a combination of prechlorina-
tion and postchlorination.

Prechiorination is the act of adding chlorine to the
raw water. During prechlorination, chlorine is usually
added to water after screening and before flash mix-
ing. The residual chiorine is useful in several stages
R of the treatment process - aiding in coagulation, con-
= frolling algae problems in basins, reducing odour
problems. In addition, the chiorine has a much longer
contact time when added at the beginning of the
treatment process, so prechlorination increases safe-
ty in disinfecting heavily contaminated water.

Postchlorination is often the last stage in the
treatment process. After fiowing through the filter,
water is chiorinated and then pumped to the clear-
well to allow a sufficient contact time for the chlorine
to act. From the clearwell, the water may be pumped
into a large, outdoor storage tank such as the one
shown in the pscture Finally, the water is released to the customer.

The simplest method of continuous chlorination of small water supplies is the use of a hy-
pachlorinator. Hypochlorinators are motor driven pumps which are used to add hypochlorite
solutions to water. The pump pulls the hypochio- Hypochlorinator
rite solution out of a holding chamber and pumps
it into the water to be treated.

When chlorine remains in contact with the wa-
ter for 20 minutes or more, it can kill most of the
disease-causing germs in the water. The contact
time must be at least 20 minutes, otherwise the
water cannot be considered safe for drinking.

While hypochlorinators are usually used to per-
form continuous chlorination in smaller systems,
chiorinators are more economical when the supply source is greater than 75 gpm. Chlorina-
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tors are devices which introduce chlorine gas to water using liquid chiorine supplied in steel
cylinders.

The most typical kind of chlorinator, a vacuum chlorinator, is shown below:

Pressure
Regulating

Regulator

< hkmnaud

Injector

In a vacuum chlorinator, chlorine gas is pulled from the cylinder into the source water by a
vacuum. The vacuum is created by water flowing through the injector and creating a negative
head. This negative head forces open the pressure regulating valve on the cylinder and allows
chiorine gas to flow out of the cylinder and into the chlorinator. \

Once the gas has entered the chlorinator, the chiorine feed rate is measured using an indi-
cator known as a rotameter. Just beyond the rotameter, the chlorine gas flows past a reguiat-
ing device (a V-notch plug or a vaive) which is used to adjust the chlorine feed rate.

Then the chlorine gas is pulled into the injector, also known as an ejector. The flowing wa-
ter pulls chlorine into the water, both chlorinating the source water and creating a vacuum in
the chlorine line which pulls more chlorine gas out of the cylinder. Chlorinators can be con-
trolled manually {using the regulator) or with a controller. The most common type of controller
is the flow proportional controller which automatically feeds chiorine based on the flow rate
of the water. Vacuum chlorinators are very safe since any break in the line with disrupt the va-
cuum and close the pressure regulating vaive. As a result, chiorine leaks are very uncommon.

Up untit this point, we have been concemed only with disinfection using chlorine. However,
a variety of other methods can be used to disinfect water. The table below summarizes five
disinfection processes.

Disinfection . ;
Method Advantages/Disadvantages Uses |
N i emergency treatment of water

loding -390 disinfectant, supplies; disinfecting small,

high cost; harmful to pregnant women hon-permanent water supplies

1 handling difficulties; residuals hard to obtain; |very limited use, primarily for
isupply is limited treating swimming pool water

Bromine
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.- good disinfectant; better destroys virusesthan - .. . . . L
écf?lorine; oxidizes iron, manganese, sulfide, :dlsmfect:on, ?7"."9 'f';on ar'\d
:and organics; removes color, odor, and taste; étrir:)anngi:r::;;‘ ear 'g :ﬂcg;;
i- high cost; lack of residual; storage difficulties; Eorg;’anics ren?ovig c;olor 9
‘maintenance requirements; safety problems; treating t astes andg odors,
‘unpredictable disinfection; no track record

Ozone

- lack of dangerous by-products;
Ultraviolet - lack of measurable residual;cost of opera-
ition; turbidity interferes with disinfection

:smali or local systems and in-
dustrial applications

[(sound waves destroy pathogens by vibration)

Ultrasonic ivery expensive

4. Match these terms with their definitions:

1. Disinfection a. is a reservoir containing potable water which has been previous-
ly treated before entering the distribution lines.

2. Chlorination b. is a process of selectively destroying or inactivating pathogenic
organisms in water, usually by chemical means.

3. A clearwell ¢. are machines which use liquid chiotine supplied in steel cylind-
ers to chlorinate water.

4. Hypochlorinators  d. is the destruction of waterbome pathogens through disinfection
with various forms of chlorine

5. Chlorinators e. are used to feed hypochlorite solutions into water in treatment
plants.

5. Find in the text English equivalents to the following word-combinations.

3abonesanus, nepepalowmecs yepes sopy

HaHOCUTL BPER NIOAAM

He copepxatb 601e3HETBOPHBIE MUKPOOPraHU3MbI
cokpaluaTe npoGnemb!, CBA3aHHBIE C HENPUATHLIM 3anaxom (BOAbY)
noBbIWaTe 6e30naCHOCTL

3aKkauuBaTh (0gy) B pesepayap Ans OUMLEHHON BOAb!
obecneunTs [OCTATONHOE BPEMA KOHTaKTA

pobasnsaTe pacTsop FUMOXIopUTa B BOZY
KOHTaKTUpOBaTh C BOAON B TeueHue 20 nnu 6onee MUHyYT
y6usars 60nblIMHCTBO BONEIHETBOPHLIX MUKPOGOB
KUAKUIA XNOP, NOCTaBASEMDIH B CTANBHLIX LMAKHAPAX
BbITAFMBATLCA U3 LMNMHADA BakyyMOM

CO3AaBaTh OTPULATENLHOE AlaBNeHue

M3MEPATL CHOPOCTL NORAYM XNOpa

yredka xnopa

He3nHMLMPOBATL BORY

OTCYTCTBUE ONACHBIX MOBOYHBIX NPOZYKTOR
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6. In each sentence the main verb has been omitted. Fill in the blanks from the words

given.
to apply to release to increase to aid to control
to remain to destroy to add to measure to pull

1. Disinfection ... pathogenic organisms in water, usually by chemical means.

2. During chlorination, chlorine ...for the purpose of water disinfection.

3. The residual chlorine ... in coagulation, controliing algae problems in basins, reducing
odour problems.

4. Prechlorination ... safety in disinfecting heavily contaminated water.

5. After disinfection, water ... to the customer.

6. Hypochlorinators ... hypochlorite solutions to water.

7. The pump ... the hypochlorite solution out of a holding chamber.

8. When chlorine ... in contact with the water for 20 minutes or more, it kills most of the dis-
ease-causing germs in the water.

9. A rotameter ... the chlorine feed rate.

10. Chiorinators ... manually (using the regulator) or with a controller.

7. Say whether the following statements are true or false in relation to the informa-
tion in the text. if you think the statement ig false, change it to make it true.

1. Before water treatment became common, waterbome diseases had been killing hun-
dreds of people throughout the world.

2. The primary goal of water freatment is to ensure the safety of drinking water.

3. Disinfection adds useful organisms to water, usually by chemical means.

4. Chiorination is currently the most rarely used form of disinfection.

5. The residual chlorine is harmful to people’s health.

6. Postchlorination is often the fast stage in the treatment process.

7. Hypochlorinators are manually driven pumps which are used to add hypochlorite solu-
tions to water.

8. Chlorinators are devices which introduce freated water to chiorine gas.

9. A variety of disinfectant can be used to disinfect water.

8. Answer the following questions,

. What is the purpose of disinfection?

. How does chlorination fit into the water treatment process?

. How does chlorination work?

. Does prechlorination increase safety in disinfecting heavily contaminated water?

. Which stage is often the last one in the water treatment process'>

. What equipment is used for chiorination?

. Why are vacuum chlorinators considered to be very safe?

. What other disinfectant can be used to disinfect water? Do they have advantages over
chlorine?

O =~ G BN -

9. Describe the operation of a chiorinator.
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PART 3: WHAT HAPPENS AT A WASTEWATER TREATMENT PLANT?

UNIT 11 WHAT IS WASTEWATER

1. Before reading the text learn the terms used in the text:

drain — ApeHax; ApeHaxHas kaHasa; BOBOCTOK, Tpyba; KaHanusaums
to handle ~ ynpasnatb (dem-n.) , cnpagnaThes (C Yem-n.)

sewage CTOMHbIS BOAbI; HEYUCTOTbI

runoff — f0OBEPHOCTHBIN CTOK (B pe3yNbTaTe AOXEA AW CHErOTanHHA)

putrescible — noBePKEHHbIA THUEHUHO

nutrient — nuTarencHoe BeWecTso
identifiable - onosHaBaembi#

BOD (biolagical oxygen demand) - Guonorudeckas notpeGHOCTL B Kncsoposae
to decompose - pasnaratk Ha COCTaBHbI@ 4acTy

deplete - uctowars, ucHeprbiBaTh (3anacsl)

to perish - rubRyTb, NoruGars, ymupats

septic — rHUMOCTHBIN
eutrophication - esTpocmraLus

2. Match the phrases below with the appropriate Russian equivalents.

1. wastewater system a.
. c6pOC CTOUHBIX BOR

. NUTaTenbHbie BEWeECTsa ANA PaCcTEHNN
. NUBHEBbLIE BOAB!

. BOAHble Buonorudeckre suabl

2. storm sewage b
3. suspended impurities ¢
4. chemical compound d
5. organic substance e
6. aquatic species f.
7. septic conditions g
8. excessive amount h
9. intestinal tract i
10. sewage discharge i

3. Read the text.

B3BelleHHbIE NphmMecu

XuMu4eckoe coejuHeHune

. M36LITOYHOE KONUYECTBO
. YCNOBUSE 3arHUBaHUS

cucTema cbopa 1 OTBEAEHUA CTOYHOIN BOAL!
KULUEYHBIA TPaKT

WHAT IS WASTEWATER

As you know, clean water is essential to life. Have you ever thought about how much water
you use and how much wastewater you produce each day?

Consider the variety of products you wash down the drain each day, and then imagine that
everyone else in your ¢ity is using similar products. There is also the natural human waste we
all produce each day. All of this wastewater runs through the city’'s wastewater system and
ends up at a local wastewater treatment plant. Can you imagine the amount of wastewater this

system handles?

There are three types of wastewater, or sewage: domestic sewage, industrial sewage, and
storm sewage. Domestic sewage carries used water from houses and apartments; it is also
called sanitary sewage. Industrial sewage is used water from manufacturing or chemical
processes. Storm sewage, or storm water, is runoff from precipitation that is collected in a sys-

tem of pipes or open channels.
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Fig. 1 Sources of wastewater

Domestic sewage is slightly more than 99.9 percent pure water by weight. The rest, less
than 0.1 percent, contains a wide variety of dissolved and suspended impurities. The nature of
these impurities and the large volumes of sewage in which they are carried make disposal of
domestic wastewaler a significant technical problem. The principal impurities are putrescible
organic materials and plant nutrients, but domestic sewage is also very likely to contain dis-
ease-causing microbes. Industrial wastewater usually contains specific and readily identifiable
chemical compounds, depending on the nature of the industrial process. Storm sewage carries
organic materials, suspended and dissolved solids, and other substances picked up as it tra-
vels over the ground.

Organic material. The amount of putrescible organic material in sewage is measured by
the biochemical oxygen demand, or BOD; the more organic material there is in the sewage,
the higher the BOD. BOD is the amount of oxygen required by microorganisms to decompose
the organic substances in sewage. It is among the most important parameters for the design
and operation of sewage treatment plants. Industrial sewage may have BOD levels many
times that of domestic sewage. The BOD of storm sewage is of particular concem when it is
mixed with domestic sewage in combined sewer systems.

Dissolved oxygen is an important water quality factor for lakes and rivers. The higher the
concentration of dissolved oxygen, the better the water quality. When sewage enters a lake or
stream, decomposition of the organic materials begins. Oxygen is consumed as microorgan-
isms use it in their metabolism. This can quickly deplete the available oxygen in the water.
When the dissolved oxygen levels drop too low, frout and other aquatic species soon perish. in
fact, if the oxygen level drops to zero, the water will become septic. Decomposition of organic
compounds without oxygen causes the undesirable odours usually associated with septic con-
ditions.

Suspended solids. Another important characteristic of sewage is suspended solids. The
voiume of sludge produced in a treatment plant is directly related to the total suspended solids
present in the sewage. Industrial and storm sewage may contain higher concentrations of sus-
pended solids than domestic sewage. The extent to which a treatment plant removes sus-
pended solids, as well as BOD, determines the efficiency of the treatment process.
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Plant nutrients. Domestic sewage contains compounds of nitrogen and phosphorus, two
elements that are basic nutrients essential for the growth of plants. In lakes, excessive
amounts of nitrates and phosphates can cause the rapid growth of algae. Algal blooms, often
caused by sewage discharges, accelerate the natural aging of lakes in a process called eutro-
phication.

Microbes. Domestic sewage contains many millions of microorganisms per gallon. Most
are harmiess coliform bacteria from the human intestinal tract, but domestic sewage is afso
likely to carry pathogenic microbes. Coliforms are used as indicators of sewage pollution; a
high coliform count usually indicates recent sewage pollution.

4. Match these terms with their definitions:

1. Sewage f. is the quantity of oxygen used by microorganisms in the aerobic
stabilization of wastewater.
2. Domestic sewage  g. is used water from manufacturing or chemical processes.

3. Storm sewage h. is runoff from precipitation that is collected in a system of pipes
or open channels.

4. Industrial sewage i is used household water and water-carried solids. It is also
known as “wastewater”.

5. BOD j. carries used water from houses and apariments; it is also cafled
sanitary sewage.

5. Find in the text English equivalents to the following word-combinations.
6biTh BaXHLIM ANS XU3HK

NpOU3BOANTL CTOUHBIE BOABI

CMbIBaTb B KaHanU3aumio

BOJa, UCNONBLIOBAHHAA B NPOUIBOACTBE

coaepxaTb BorbLIoe KONMYECTBO PasHOOBpasHbIX PaCTBOPEHHBIX M BIBELLEHHLIX NPUMECEH
NEerko pacnosHaBaeMble XUMU4ECKHE CoeMHEHMA

U3MepATLES ¢ nomouwpio BOJ

NPOEKTUPOBAHUE # (DYHKLMOHUPOBAHUE OYUCTHLIX COOPYNEHUI

3acnyiuBarb 0coforo BHUMaHuA

CMeWwmBaTsea € BbITOBBIMM CTOSHLIMK BOfAMM

YeM Bblllle COAEPXaHNE PacTBOPEHHONO KUCIIOPOBA, TEM fyyllie Ka4ecTBO BOAb
HanpAMYl0 3aBUCETb OT 4ero-nubo

onpeaensTb 3gPeXTUBHOCTL NPOLIECCA CHUCTKM

COpIePXaTb CoefuHeRs asoTa u doctopa

136bITONHOE KONMYECTBO

YCKOPATb ECTECTBEHHOE CTapeHne 03ep

NepeHoCcHTL Bone3HeTBOPHbIE MUKPOSLI

6. In each sentence the main verb has I_aeen omitted. Fill in the blanks from the words

given. ,
to carry to run through to collect to pick up to cause
to call {0 contain fo drop to measure to consume

1. Wastewater ... the city’s wastewater system and ends up at a local wastewater treatment
plant.
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2. Domestic sewage ... used water from houses and apartments.
3. Domestic sewage ... also ...sanitary sewage.

-4. Storm sewage ... in a system of pipes or open channels.

5. Domestic sewage ... less than 0.1 percent of dissolved and suspended impurities.

6. Storm sewage ... different substances as it travels over the ground.

7. The amount of putrescible organic material in sewage ... by the BOD.

8. Oxygen ... as microorganisms use it in their metabolism.

9. If the oxygen level ... to zero, the water will become septic.

10. In lakes, excessive amounts of nitrates and phosphates ... the rapid growth of algae.

7. Say whether the following statements are true or false in relation to the informa-

tion in the text. If vou think the statement is false, change it to make it true.

1. There are two types of wastewater, or sewage: domestic sewage, industrial sewage.
2. Domestic sewage is slightly more than 89.9 percent pure water by weight.
3. The principal impurities of domestic sewage are putrescible organic materials and plant

nutrients.

4, Industrial wastewater usually contains specific and hard identifiable chemical com-

pounds.

5. The amount of putrescible organic material in sewage is measured by the biochemical

oxygen demand.

6. The higher the concentration of dissolved oxygen, the lower the water quality.
7. Industrial and storm sewage may contain higher concentrations of suspended solids than

domestic sewage.

8. Domestic sewage contains many miillions of microorganisms per gallon.

. Answer the following guestions.
. What is wastewater?

. What types of wastewater are mentioned in the text?

. What carries domestic sewage/industrial sewage/storm sewage?

. What percentage of dissolved and suspended impurities does domestic water contain?

. What are possible poliutants of domestic sewage/industrial sewage/storm sewage?

. What is measured by BOD?

. Why is dissolved oxygen considered to be an important water quality factor for lakes and

NOOYEAE WN o

rivers?
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8. What is the volume of sludge produced in a treatment plant directly related to?
9. What can excessive amounts of nitrates and phosphates cause in lakes?
10. What microorganisms does domestic sewage contain?

9. Explain what is wastewater. Think how much wastewater you produce each day.

UNIT 12 WASTEWATER COLLECTION SYSTEMS

1. Before reading the text learn the terms used in the text:
appurtenance — fONONHUTENbHOE YCTPOMCTBO, AONONHUTENbHOE NpHUCnocobneHye

combined sewer — 06BLEAUHERHBIN KONMEKTOP ANA KOMMYHANLHO-OLITOBBIX U NUBHEBLIX BOA
manhole — kaHanNW3aLMOHHbIA konoget



whirlpool ~ B1xpb, BOZOBOPOT, BOPOHKA

sanitary sewer — cucTema kaHanu3auuy Ans BuiToBbIX CTOUHBIX BOg

storm sewers — NUBHEBbLIEe CTOKH

surface runoff — NOBEpXHOCTHBIA CTOK

detention basin — BOAOXpaHUNULLE C PeryriMpyemMbiM BbINYCKOM

reinforced concrete ~xene3obeton

corrugated pipe - roghpupoBatHas Tpyba

right-of-way — nonoca oTeoga, Tpacca (Tpybonposoaa, NWHWM 3neKTponepeaasy)

easement - yao6¢TBa, ROACOBHBIE NOMELLIeHUS, NPUCTPONiKM, CyXOBbi

intermittent ~ HeperynApHLIA, NPEPLIBUCTLIR; CKA4KOOBPa3HbIA;

lateral - nonepeuHLIN KaHan; nonepeyHas APeHaXHas KaHaBa; NoNepeyHas TpaHwes; no-
nepeyrsI Tpybonposoa (oTBeTBNEHME)

submain - kon NeKTOp KaHaNM3ayuuK, NPUHUMAIOILUA CTOMHBIE BOABI OT HECKONLKUX 3aHNIA

interceptor — KONsEKTOP ANA CTOUHBIX BOA, MOAAIOLMA CTOYHBIE BOAB!I K OHMCTHON CTaHLMM

trunk line — marncTpanbHbii TpybGonposoA

vitrifying clay ~ nrotHocnekarowanca ruxa

asbestos cement — acGecTouemeHT

ductile iron ~ xoBKoe (MArkoe) xeneso

force main ~ HanopHbIih TPy6oNpoeoa (HACOCHON CTaHLK)

nonclogging — HE3aCOPSIOLMIACS; He3abusarowmitca

dry well - nornowaioLui KORoAEY,; MALLUHHBLIA 32N HACOCHOW CTAHUUK

wet well sononpuémHsiit konogew

submersible pump - norpyxHoit Hacoc

2. Match the phrases below with the appropriate Russian equivalents.

1. wastewater collection system a. HacocHas CTaHyus

2. pumping station b. HacocHas CTaHuuA Nogbema CTO4HbIX BOA
3. sewerage facilities C. Nepsbiit CMbIB (AoXAEM)

4. receiving water d. HeperynspHsIA NOToK

5. water-pollution problems e. obveMm noToka

6. overflow problem f. cuctema cbopa CTOYHLIX BOA,

7. first flush §. CPEeAHAs UHTEHCHBHOCTL NOTOKA
8. swirl concentrator h. BUXpPEBOII KOHLEHTPATOP

9. intermittent flow i. KaHarv3ayuoHHas ceTb

10. reinforced concrete pipe j. BOONPUEMHMK

11. storm water inlets k. npobnembt 3arpAsHEHUs BOAbI
12. sewage lift station . npoGnema nepencnHeHus

13. peak flow rate M. NUKOBBIA 0OBEM NOTOKA

14. average flow rate n. BOXAENPUEMHUK, NUBHECTOK
15. flow quantity 0. wene3obetoHnan Tpyba

3. Read the text.
WASTEWATER COLLECTION SYSTEMS

A wastewater collection system is a network of pipes, pumping stations, and appurtenances
that convey sewage from its points of origin to a point of treatment and disposal.
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Combined systems

Systems that carry a mixture of both domestic sewage and storm sewage are called com-
bined sewers. Combined sewers typically consist of large-diameter pipes or tunnels, because
of the large volumes of storm water that must be carried during wet-weather periods. They are
very common in older cities but are no longer designed and built as part of new sewerage facil-
ities. Because wastewater treatment plants cannot handle large volumes of storm water, se-
wage must bypass the treatment plants during wet weather and be discharged directly into the
receiving water. These combined-sewer overflows, containing untreated domestic sewage,
cause recurring water-poliution problems and are very troublesome sources of poliution.

in some large cities, the combined-sewer overflow problem has been reduced by diverting
the first flush of combined sewage into a large basin or underground tunnel. After temporary
storage, it can be treated by settling and disinfection before being discharged into a receiving
body of water, or it can be treated in a nearby wastewater treatment plant at a rate that will not
overload the facility. Another method for controlling combined sewage involves the use of swirl
concentrators. These direct sewage through cylindrically shaped devices that create a vortex,
or whirlpool, effect. The vortex helps concentrate impurities in @ much smaller volume of water
for treatment.
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Separate systems

New wastewater collection facilities are designed as separate systems, carrying either do-
mestic sewage or storm sewage but not both. Storm sewers usually carry surface runoff to a
point of disposal in a stream or river. Small detention basins may be built as part of the system,
storing storm water temporarily and reducing the magnitude of the peak flow rate. Sanitary
sewers, o the other hand, carry domestic wastewater to a sewage treatment plant. Pretreated
industrial wastewater may be allowed into municipal sanitary sewer systems, but storm water
is excluded.

Storm sewers are usually built with sections of reinforced concrete pipe. Corrugated metal
pipes may be used in some cases. Storm water inlets or catch basins are located at suitable
intervals in a street right-of-way or in easements across private property. The pipelines are
usually located to allow downhill gravity flow to a nearby stream or to a detention basin. Storm
water pumping stations are avoided, if possible, because of the very large pump capacities
that would be needed to handle the intermittent flows.

A sanitary sewer system includes laterals, submains, and interceptors. Except for individual
house connections, laterals are the smallest sewers in the network. They usually are not less
than 8 inches (200 mm) in diameter and carry sewage by gravity into larger submains, or col-
lector sewers. The collector sewers tie in to a main interceptor, or trunk line, which carries the
sewage to a treatment plant. Interceptors are usually built with precast sections of reinforced
concrete pipe, up to 15 feet (5 metres) in diameter. Other materials used for sanitary sewers
include vitrified clay, asbestos cement, plastic, steel, or ductile iron. The use of plastic for lat-
erals is increasing because of its lightness and ease of installation. tron and steel pipes are
used for force mains or in pumping stations. (Force mains are pipelines that camry sewage un-
der pressure when it must be pumped.)

Pumps

Pumping stations are built when sewage must be raised from a low point to a point of higher
elevation or where the topography prevents downhill gravity flow. Special nonclogging pumps
are available to handle raw sewage. They are installed in structures called lift stations. There
are two basic types of lift station: dry well and wet well. A wet-well installation has only one
chamber or tank to receive and hold the sewage until it is pumped out. Specially designed
submersible pumps and motors can be located at the bottom of the chamber, completely be-
low the water level. Dry-well installations have two separate chambers, one to receive the
wastewater and one to enciose and protect the pumps and controls. The protective dry cham-
ber allows easy access for inspection and maintenance. All sewage lift stations, whether of the
wet-well or dry-well type, should include at least two pumps. One pump can operate while the
other is removed for repair.

Flow rates

There is a wide variation in sewage flow rates over the course of a day. A sewer system
must accommodate this variation. In most cities, domestic sewage flow rates are highest in the
morning and evening hours. They are lowest during the middie of the night. Flow quantities
depend upon population density, water consumption, and the extent of commercial or industrial
activity in the community. The average sewage flow rate is usually about the same as the av-
erage water use in the community. in a lateral sewer, short-term peak flow rates can be rough-
ly four times the average flow rate. In a trunk sewer, peak flow rates may be two-and-a-half

times the average.
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4. Match these terms with their definitions:

1. Wastewater collection system  a) are systems that carry a mixture of both domestic
‘ sewage and storm sewage.

2. Combined systems .- b) is a small diameter sewer that connects the build-
ing or residence to the mainline.

3. Separate systems c) is a system of sewers.

4. Sewerage d) channels wastewater from the source to the
wastewater treatment plant.

5. A lateral sewer e) are systems that carry either domestic sewage or
storm sewage but not both.

6. A submain sewer f) are large sewer pipes, which form the backbone of

a wastewater transport system and deliver waste-
water to a wastewater treatment plant.
7. Interceptors g) collects sewage from one or more laterals as well
as house sewers.

5. Find in the text English equivalents to the following word-combinations.
TPAHCNOPTUPOBATL CTONHLIE BOAY!

Tpybbi BonbLworo guameTpa

CNpaBnsTLCs C 6oNbLUMMK OB bEMaMKU NUBHEBLIX BOA

cOpacbiBaTbCst HENOCPEACTBEHHO B BOAONPUEMHIUK

HEOUMLLIEHHBIE KOMMYHaNBHO-OLITOBLIE CTOMHbIE BOAb!

O4MLLATL C NOMOLLIHO OCAXUBAHUA U Ae3uMHDEKLUM

He neperpyxaTb obopyposaHue

cosfasath 3thekT BoaoBopoTa

BPEMEHHO HaKanmnMBaTb NUBHEBLIE BOAb!

NPEeABapHTENSHO OMULLEHHBIE NPOMBILINEHHBIE CTOMHBIE BOAbI

TpyOb! U3 rodpUpOBaHHOrO MeTanna

AenaTb BOIMOXHbIM TEHEHUE CAMOTEKOM (F0Z, YKNOH)

00beaMHATLCA B MArMcTpansHbii Tpybonposog

NOAHAMATD (CTOKW) U3 HUKHEN TOYKMU TPYOONPOBOAA B BbILLENEKALLYH) TOUKY
NPEeNsTCTBOBATL TEYEHMIO (CTOUYHBIX BOA) CAMOTEKOM

HUKE YPOBHSA TOPU3OHTa BOA

DenaTth BO3MOXHBIM NErkiuil JOCTYN ANIA OCMOTPa U TEXHUMECKOTO 0BCnyXUBaHUs
K0r1e6aHUA MHTEHCUBHOCTYU NOAAYMN CTOYHBIX BOA,

B YeTbIpe pa3a bonbwe cpeaHei UHTEHCUBHOCTH NOTOKA

6. In each sentence the main verb has been omitted. Fill in the blanks from the words
given.

to convey to divert to carry to discharge to build

to include to store to direct to locate to be

1. A wastewater collection system ... sewage from its points of origin to a point of treatment
and disposal.

2. During wet weather, storm water ... directly into the receiving water.

3. In some large cities, the first flush of combined sewage ... into a farge basin or under-
ground tunne! to avoid overflow problem.
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4. Swirl concentrators ... sewage through cylindrically shaped devices that create a vortex,
or whiripool, effect.

5. Separate systems ... either domestic sewage or storm sewage but not both.

6. Small detention basins ... storm water temporarily and reduce the magnitude of the peak
flow rate.

7. The pipelines ... to allow downhill gravity fiow to a nearby stream or to a detention basin.

8. A sanitary sewer system ... laterals, submains, and interceptors.

9. Pumping stations ... when sewage must be raised from a low point to a point of higher
elevation.

10. In most cities, domestic sewage flow rates ... the highest in the moming and evening
hours.

7. Say whether the following statements are true or faise in relation to the informa-

tion in the text. If you think the statement is false, change it to make it true,
1. A wastewater collection system is a network of pipes, pumping stations, and appurien-

ances that convey sewage from its points of origin to a point of treatment and disposal.

2. Systems that carry a mixture of both domestic sewage and industrial sewage are calied
combined sewers.

3. Combined-sewer overflows cause recurring water-pollution problems.

4. Pretreated storm water may be allowed into municipal sanitary sewer systems, but indus-
trial wastewater is excluded.

5. Storm sewers are usually built with sections of reinforced concrete pipe.

6. Interceptors are- made of reinforced concrete, vitrified clay, asbestos cement, plastic,
steel, or ductile iron.

7. A wastewater collection system always involves pumping stations.

8. In most cities, an even sewage flow rate is maintained over the course of a day.

8. Answer the following questions.
1. What is the purpose of a wastewater collection system?

2. What facilities are used for wastewater collection?

3. What is the difference between combined and separate systems?
4. What causes combined-sewer overflows?

5. What types of sewers are used for a sanitary sewer system?

6. What materials are used for sanitary sewers?

7. What is the difference between dry-well and wet-well installations?
8. When are domestic sewage flow rates the highest?

9. Describe the operation of a wastewater collection system.

UNIT 13 WASTEWATER TREATMENT AND DISPOSAL

1. Before reading the text learn the terms used in the text:
biodegradable ~ nopTawuicA nog AeACTBMEM MUKPOOPraHUIMOB

deterioration — yxyaweHue (COCTOAHWA WM KAYECTBA); NOpYa, NOBpPEXAeHUE
effluent - c6poc, oTTOK, 0TBOA CTOUHBIX BOA (NOCNE OMNCTKW HEUHCTOT)
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2. Match the phrases below with the appropriate Russian equivalents.

1. predominant method a. CTaHAapTH Ka4ecTBa OTBOAVMBIX CTOUHBIX BOA
2. subsurface disposal b. BTopuyHas obpaboTka

3. stream standards ¢. rnybokan ouucTka

4, effluent standards d. cTaHpapTh! KavecTsa BOAL! B BOROTOKE

5. maximum beneficial use €. KOHTaKTHbIl pesepeyap

6. primary treatment f. makcumanbHo nonesHoe sogonoTpebnenue

7. secondary treatment g. npeobnapaiowuit MeToA

8. tertiary (advanced) treatment h. nogIemHeli c6poc

9. contact tank i. nepsuyHas ofpaboTka

10. adverse effect j BpenHoe so3peicTane

3. Read and translate the text.

The predominant method of wastewater disposal in large cities and towns is discharge into
a body of surface water. Suburban and rural areas rely more on subsurface disposal. In either
case, wastewater must be purified or treated to some degree, in order to protect both public
health and water quality. Suspended particulates and biodegradable organics must be re-
moved to varying extents. Pathogenic bacteria must be destroyed. It may also be necessary to
remove nitrates and phosphates (plant nutrients) and to neutralize or remove industrial wastes
and toxic chemicals.

WASTEWATER TREATMENT AND DISPOSAL
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The degree to which wastewater must be treated varies, depending on local environmental
conditions and governmental standards. Two types of standards are stream standards and ef-
fluent standards. Stream standards, designed to prevent the deterioration of existing water
quality, set limits on the amounts of specific pollutants aliowed in streams, rivers, and fakes.
The limits depend on a classification of the “maximum beneficial use” of the water. Water quali-
ty parameters that are regulated by stream standards include dissolved oxygen, coliforms, tur-
bidity, acidity, and toxic substances. Effluent standards, on the other hand, refer directly to the
quality of the treated wastewater discharged from a sewage treatment plant. The factors con-
trolled under these standards usually include biochemical oxygen demand, suspended solids,
acidity, and coliforms.
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There are three levels of wastewater treatment: primary, secondary, and tertiary (or ad-
vanced). Primary treatment removes about 60 percent of total suspended solids and about 35
percent of BOD; dissolved impurities are not removed. It is usually used as a first step before
secondary treatment. Secondary treatment removes more than 85 percent of both suspended
solids and BOD. When more than 85 percent of total solids and BOD must be removed, or
when dissolved nitrate and phosphate levels must be reduced, tertiary treatment methods are
used. Tertiary processes can remove more than 99 percent of all the impurities from sewage,
producing an effluent of almost drinking-water quality. Tertiary treatment can be very expen-
sive, often doubling the cost of secondary treatment. It is used only under special circums-
tances.

For all levels of wastewater treatment, the last step prior to discharge of the sewage effluent
into a body of surface water is disinfection. Disinfection is usually accomplished by mixing the
effluent with chlorine gas in a contact tank for at least 15 minutes. Because chlorine residuals
in the effluent may have adverse effects on aquatic life, an additional chemical may be added
to dechlorinate the effluent. Ultraviolet radiation, which can disinfect without leaving any resi-
dual in the effiuent, is becoming more competitive with chlorine as a wastewater disinfectant.

4. Find in the text English equivalents to the following word-combinations.
0TBEeH1E CTOMHBIX BOA,

c6pacbiBaTh (CTO4HbIE BOAbI) B HA3EMHbI BOZOEM
3AWNLYATL KaK 30POBbE HACENEeHMS, TaK U Ka4ecTBO BOAbI
BuoxuMmMIeCKi pasnaraemble OpraHMHeCKue BeLecTsa
npeaoTBpalaTh yXyauweHue CyILECTBYIOWEro ka4ecTea BOAb
yCTaHaBANBaTh HOPMbi

CHWXKaTb YPOBEHbL COAEPKAHNS PacTBOPEHHOrO a3oTa u ocopa
YAANATH 3arpA3HAIOLIME NPUMECH 13 CTOUHBIX BOA

Ka4ecTBO NUTLEBON BOAbI

yABaNBaTb CTOMMOCTL BTOPUMHOM 06paboTiu

UCMIONb30BATL TONLKO NPk 0coBbix 06cTORTENLCTBAX
RexnopupoBaTh OTBOAUMbLIE CTOMHbIE BOADI

CTaHOBUTLCA 6051€€ KOHKYPEHTOCNOCOOHLIM

5. In each sentence the main verb has been omitted. Fill in the blanks from the words
given.

to discharge to design to refer to add to accomplish
to regulate to remove to vary to use to treat

1. In large cities and towns, wastewater ... into a body of surface water.

2. Wastewater ... to some degree, in order to protect both public health and water quality.

3. The degree to which wastewater must be treated ..., depending on local environmental
conditions and governmental standards.

4. Stream standards ...to prevent the deterioration of existing water quality.

5. Water quality parameters ... by stream standards include dissolved oxygen, coliforms,
turbidity, acidity, and toxic substances.

6. Effluent standards ... directly to the quality of the treated wastewater discharged from a
sewage treatment plant.
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7. Primary treatment ... about 60 percent of total suspended solids and about 35 percent of
BOD. '

8. Tertiary treatment... only under special circumstances.

9. Disinfection ... by mixing the effluent with chlorine gas.

10. An additional chemical ... to dechlorinate the effluent.

6. Say whether the following statements are true or false in relation to the informa-
tion in the text. If you think the statement is false, change it to make it true.

1. The predominant method of wastewater disposal in large cities and towns is subsurface
disposal.

2. The degree to which wastewater must be treated varies, depending on local environmen-
tal conditions and governmental standards.

3. Water quality parameters that are regulated by stream standards include dissolved oxy-
gen, coliforms, turbidity, acidity, and toxic substances.

4. Effluent standards, refer directly to the transparence of the treated wastewater dis-
charged from a sewage treatment plant.

5. The factors controlled under effluent standards usually include biochemical oxygen de-
mand, suspended solids, acidity, and coliforms.

6. Secondary treatment is used only under special circumstances.

7. Secondary treatment removes more than 99 percent of both suspended solids and BOD.

8. Tertiary treatment can double the cost of secondary treatment.

9. Ultraviolet radiation can disinfect without leaving any residual in the effluent.

10. Disinfection is usually accomplished by mixing the effluent with nitrogen.

7. Answer the following questions.

1. What methods of wastewater disposal are mentioned in the text?

2. What does the degree of wastewater treatment depend on?

3. What standards control the quality of discharged wastewater?

4. What water quality parameters are regulated by these standards?

5. What levels of wastewater treatment are mentioned in the text?

6. What percentage of suspended solids and BOD are removed by primary/seconda-
ryftertiary treatment?

7. What stage precedes the discharge of the sewage effluent into a body of surface water?

8. Describe the stages of wastewater treatment.

UNIT 14 PRIMARY TREATMENT

1. Before reading the text learn the terms used in the text:

screening — (hunbTpauus, skpaHupoBarue

comminution - n3mensyexue; Apobnenue; oTaeNeHUe KPYNHbIX OTXOA0B NPU ORHOBPEMEH-
HOM UX MBMENbYEHNM

sedimentation - npouecc 0TCTOA; ocaKaeHue; ceauMeHTaumA

metal bar -~ meTannuyeckuii npyTok

rags ~ BeTOWb

bulky - 60nbLuoi, 06BEMUCTBIN; FPOMO3AKUN, 3aHMMAIOLNIA MHOTO MECTa
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to clog - 3acopsiTb, 3abuBare (yem-n.)

burial - 3axoponenue (0Tx0808)

to shred — namenbyaTh; WWHKOBATL

debris — mycop; ockonku, cbriomku

grit chamber ~ neckonoska; rpasuenoBka

wear and tear — p13UYECKMA U3HOC, U3HALLMBAHWE, nopya

combined sewer system - oBuiecnnasHan kaHanU3aLNOHHAR CUCTEM

detention time - npogomiMTeNsHOCTL NpebbiBaHUA CTOKOB HA QUMCTHOM COOPYXEHUN

raw sludge — 0caok, OTCTO NOCNe NepPBUYHbIX OTCTOMHMKOB; LNAM

hopper — by+Kkep; HakonUTenb; NPMEMHAER BOPOHKA

digester ~ apToknas

anaerobic — aHaspo6HLIi

volatile fatty acids — neTyuue xupHbie kncnotsl (JIKK)

to ferment - sbisbiaTh Gpowetne, Hpoguts

to gobble ~ rnoTarb; noxwmpars

biogas — 6uoras, (sug GuoTONNWBA; NPOUIBOANTCS U3 OTXOAOB FOPOACKMX CTONHBIX BOM;
npu cOpaxuUBaHUM CneuMansHO BbiPALLMBAEMbIX BOAOPOCNSH U APYruX OpranmamoB c Geict-
popacTyLye# Guomaccon)

2. Match the phrases below with the appropriate Russian equivalents.
1. grit removal a. NecKonoska, rpasuenoska

2, shredded material b. nepeuYHbIi OTCTOMHMK

3. grit chamber ¢. Apo6GneHuiit MaTepuan

4. primary clarifier d. ynasnueaHve necka

5. digestive system €. oTpaboTaBLLNi ras, rasoobpasHble 0TXoAbl

6. settled solids f. npouecc pasnoxerus

7. primary sludge g. YCTPOWCTEO, yOanfioLiee BewecTsa ¢ noBepxXHOCTH (BoAbI)
8. mechanical scraper h. nuuesapuTenbHas cuctema

9. surface-skimming devices i. oceswue TBepasie npvumecH

10. landfill site j.  MEcTo xpaHeHus 0TX0008

11. waste gas k. MexaHuueckuit ckpebrosoe YCTpOCTBO

12. decomposition process |. nepeidHbIi 0CaAOK

3. Read and translate the text.
PRIMARY TREATMENT

Primary treatment removes material that will either float or readily settle out by gravity. It in-
cludes the physical processes of screening, comminution, grit removal. Screens are made of
long, closely spaced narrow metal bars. They block floating debris such as wood, rags, and
other bulky objects that could clog pipes or pumps. In modem plants the screens are cleaned
mechanically, and the material is promptly disposed of by burial on the plant grounds. A com-
minutor may be used to grind and shred debris that passes through the screens. The shredded
material is removed later by sedimentation or flotation processes.

Grit chambers are long narrow tanks that are designed to slow down the flow so that solids
such as sand, coffee grounds, and eggshells will settle out of the water. Grit causes excessive
wear and tear on pumps and other plant equipment. lts removal is particularly important in ci-
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ties with combined sewer systems, which carry a good deal of silt, sand, and gravel that wash
off streets or land during a storm.

Suspended solids that pass through screens and grit chambers are removed from the se-
wage in sedimentation tanks. These tanks, also called primary clarifiers, provide about two
hours of detention time for gravity setfling to take place. As the sewage flows through them
slowly, the solids gradually sink to the bottom. The settled solids (known as raw or primary
sludge) are moved along the

tank bottom by mechanical
/C'/C scrapers. Sludge is collected in
a hopper, where it is pumped
out for removal. Mechanicaf sur-
face-skimming devices remove
grease and other floating mate-
rials.
DIGESTERS The biological process of
treatment begins in the diges-
ters. As the name suggests, the
digesters are not dissimilar to
the human digestive system.
The human digestive system contains microorganisms that work in anaerobic conditions (with-
out oxygen). Anaerobic bacteria break down complex organic material (such as the food you
eat) into simpler forms. Similarly, wastewater treatment digesters contain microorganisms that
break down the organic materials in the wastewater into simple compounds.

in the digesters, different types of bacteria are at work. One type of bacteria consumes the
simple organic material and produces organic waste called volatile fatty acids (VFA). Volatile
fatty acids are organic compounds produced when material decomposes or ferments. They are
important to the treatment process because they gobble up much of the phosphorous found in
the wastewater. VFAs are then consumed by a different group of bacteria called Bio-P bacte-
ria. The resulting waste gases (biogas) are released by the decomposition process. This bio-
gas is composed of methane (65%), carbon dioxide (30%) and hydrogen sulphide (5%). Bio-
gas is collected and 60 percent of it is used as fuel for heating the buildings and tanks at the
plant. The remaining 40 percent of the biogas is flared off. Using 60 percent of the gas to heat
buildings is an excellent example of recovering what otherwise would be a wasted product.

The sludge and scum (biosolids) remain in the digesters for 18-20 days. Then, it is trans-
ported by pipeline to a landfill site, where it is emptied into huge lagoons. In the lagoons, the
water is removed from the biosolids so they can be used as compost and fertilizer.

-
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4, Find in the text English equivalents to the following word-combinations.
6nn3ko pacnonOKeHHb!e Yakne MeTanimyeckme npyTLa

Nerko 0caxpaaTbCs NOCPEACTBOM FpaBUTaLmn

3acopsTh Tpybb! M Hacochl

MEXAHWYECKV O4ULLATD UNLTPbI

“amMensuath Mycop

CRYXUTb NPUYMHON AONONHUTENBHOTO H3HOCA

NOCTENEHHO OCAXAATLCA HA AHO
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nepemewatheca no AHY OTCTOMHMKA C NOMOLLBI0 MEXaHH4EeCKuX ckpebkos
YAansTb XUp W ApYr4e BeecTBsa, NNasatowye Ha noBepxHocT1

COAEPXATb MUKPOOPrannambl, paboTaroiyue B aHaapobHLIX yerosusx
pacwennaTy CNOXHbIe OpraHuyeckve BelyecTsa Ha Gonee npoctule GopMb!
nornowate 6onbLLy0 YacTh thocdopa, HaXOAALErocs B CTOYHBIX BOAAX
UCnonb30BaTthes AnA 06orpesa 3gaHui

OCTaBaTbCA B aBTOKNARAX B TeveHue 18-20 aHen

nepemeLLartscs no Tpybonposoay Ha ceanky

5. In_ each sentence the main verb has been omitted. Fill in the blanks from the words

given.
to provide to include to biock to shred to cause
to remove to break down to clog to compose to slow down

1. Primary treatment ... material that will either float or readily settle out by gravity.

2. Primary treatment ... the physical processes of screening, comminution, grit removal.

3. Screens ... floating debris such as wood, rags, and other bulky objects.

4. Floating debris such as wood, rags, and other buiky objects ... pipes or pumps.

5. A comminutor ...debris that passes through the screens.

6. Grit chambers ... the flow so that solids such as sand, coffee grounds, and eggshells will
settle out of the water.

7. Grit ... excessive wear and tear on pumps and other plant equipment.

8. Primary clarifiers ... about two hours of detention time for gravity settling to take place.

9. Wastewater treatment digesters contain microorganisms that ... the organic materials in
the wastewater into simple compounds.

10. This biogas ... of methane (65%), carbon dioxide (30%) and hydrogen sulphide (5%).

6. Say whether the following statements are true or false in relation to the informa-

tion in the text. If you think the statement is false, change it to make it true.
1. Primary treatment removes material that will either float or readily settle out by gravity.

2. Screens shred floating debris such as wood, rags, and other bulky objects that could clog
pipes or pumps.

3. Grit chambers are designed to speed up the flow of water.

4. Mechanical surface-skimming devices remove primary sludge from the bottom of the se-
dimentation tank.

5. In the digesters, different types of bacteria are at work.

6. The biogas can be used to heat buildings.

7. Answer the following questions.

1. What is the purpose of primary treatment?

2. What physical processes make up primary treatment?
3. What function do screens perform?

4, What equipment is used for primary settling?

5. How does a digester work?

8. Describe the operation of a primary clarifier.
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UNIT 15 SECONDARY TREATMENT

1. Before reading the text learn the terms used in the text:

to escape — nsbexatb (ONacHOCTU U T. 11.) , CNACTUCH; OTAELNATLCA

trickling filter — kanenbHbIi GuNLTP

activated sludge — akTuBHbIA ¥N

oxidation pond ~ okucnuTenbHbIA BacceitH, Guonorudeckuit npya

trickling filter — kanensHbiA BuodrnLTp

bed - (3necb) 3arpyska (punbTpa)

in-series — nocnefoBaTenbHo, NO NOPAAKY

suspension — B3BEWEHHOe COCTORHUE; CYCNEH3ust; B3BeCh

to skim — cHuMaTb BepXHMiA CNOiA

acclimate [- akkmMaTanpoBaTLCA

to dredge - konaTh ¢ NOMOLLBIO 3eMIie4epRanku; NPOU3BOAUTL AHOYFMYGUTENLbHLIE pabo-
Tol, AparMpoBaTb

to bubble — 6apBoTupoarts, nyabipuTbes

hopper ~ cBopHbIi NoToK

2. Match the phrases below with the appropriate Russian equivalents.

1. dissolved oxygen balance a. nepemewmpatue, cousanue
2. fresh sludge b. HenepebpoausiMi (Coipoi) un
3. porous diffuser C. nopuctbiit Audysop
4. chuming action d. rnasHas 0co6eHHOCTD
5. propelier mixer €. NPoAneHHas aspauus
8. key feature f. BanaHc pacTBOpeHHOrO B BOAE KUCNOpOAa
7. extended aeration . g. KWCMOPOA BBICOKOW CTENEHU OMUCTKM
~ 8. contact stabilization h. nepeaBMMHas ONNCTHAR YCTaHOBKA
9. high-purity oxygen i. nponennepHan melanka (Mukcep)
10. package plant j KOHTaKTHas cTabunusayus

3. Read and translate the text.
SECONDARY TREATMENT

Secondary treatment removes the soluble organic matter that escapes primary treatment. It
also removes more of the suspended solids. Removal is usually accomplished by biological
processes in which microbes consume the organic impurities as food, converting them into
carbon dioxide, water, and energy for their own growth and reproduction. The sewage treat-
ment plant provides a suitable environment, though made of steel and concrete, for this natural
biological process. Removal of soluble organic matter at the treatment plant helps to protect
the dissolved oxygen balance of a receiving stream, river, or lake.

There are three basic biological treatment methods: the trickling filter, the activated sludge
process, and the oxidation pond.

A trickling filter is simply a tank filled with a deep bed of stones. Settled sewage is sprayed
continuously over the top of the stones and trickles to the bottom, where it is collected for fur-
ther treatment. As the wastewater trickles down, bacteria gather and multiply on the stones.
The steady flow of sewage over these growths allows the microbes to absorb the dissolved
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organics, thus lowering the BOD of the sewage. Air circulating upward through the spaces
among the stones provides sufficient oxygen for the metabolic processes.

Settling tanks, called secondary clarifiers, follow the trickling filters. These clarifiers remove
microbes that are washed off the rocks by the flow of wastewater. Two or more trickling filters
may be connected in series, and sewage can be recirculated in order to increase treatment
efficiencies.

The activated sludge treatment system consists of an aeration tank followed by a second-
ary clarifier. Settled sewage, mixed with fresh sludge that is recirculated from the secondary
clarifier, is introduced into the aeration tank. Compressed air is then injected into the mixture
through porous diffusers located at the bottom of the tank. As it bubbles to the surface, the dif-
fused air provides oxygen and a rapid mixing action. Air can also be added by the chuming
action of mechanical propeller-like mixers located at the tank surface.

Under such oxygenated conditions, microorganisms thrive, forming an active, healthy sus-
pension of biclogical solids (mostly bacteria) called activated sludge. About six hours of deten-
tion is provided in the aeration tank. This gives the microbes enough time to absorb dissolved
organics from the sewage, reducing the BOD. The mixture then flows from the aeration tank
into the secondary clarifier, where activated sludge settles out by gravity. Clear water is
skimmed from the surface of the clarifier, disinfected, and discharged as secondary effiuent.
The sludge is pumped out from a hopper at the bottom of the tank. About 30 percent of the
sludge is recirculated back into the aeration tank, where it is mixed with the primary effluent.
This recirculation is a key feature of the activated sludge process. The recycled microbes are
well acclimated to the sewage environment and readily metabolize the organic materials in the
primary effluent. The remaining 70 percent of the secondary sludge must be treated and dis-
posed of in an acceptable manner.

Variations of the activated sludge process include extended aeration, contact stabilization,
and high-purity oxygen aeration. Extended aeration and contact stabilization systems omit the
primary settling step. They are efficient for treating small sewage flows from motels, schools,
and other relatively isolated wastewater sources. Both of these treatments are usually provided
in prefabricated steel tanks called package piants. Oxygen aeration systems mix pure oxygen
with activated sludge. A richer concentration of oxygen allows the aeration time to be short-
ened from six to two hours, reducing the required tank volume.

. air comp

influent gl ) f~—EISSSTOT
e od

aerstion tank

settling tank retum sludge
© 1999 Enoyokpmdia Britsnnics, Ine.

Fig. 1 Schematic diagram of a prefabricated package plant for the aeration
treatment of smail sewage flows
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Oxidation ponds, also called lagoons or stabilization ponds, are large, shallow ponds de-
signed to treat wastewater through the interaction of sunlight, bacteria, and algae. Algae grow
using energy from the sun and carbon dioxide and inorganic compounds released by bacteria
in water. During the process of photosynthesis, the algae release oxygen needed by aerobic
bacteria. Mechanical aerators are sometimes installed to supply yet more oxygen, thereby re-
ducing the required size of the pond. Sludge deposits in the pond must eventually be removed
by dredging. Algae remaining in the pond effluent can be removed by filtration or by a combi-
nation of chemical treatment and settling.

4. Find in the text English equivalents to the following word-combinations.
yAansaTb pacTBOPUMBIE OPraHU4eCcKUe BelecTsa

NOrNoLaTh OpraHuieckue NpUMecH

obecneunate noaxogsntLyio cpeay

BanaHc pacTBOpEHHOTO B BOAE KMCOPOAa

HENpepLIBHO pa3bpbiarvBaThea

npoca4vnBaThCA Ha AHO

cobupatb ana ganbHedlwern 06paboTku

BIWTbIBATL PACTBOPEHHbIE OPraHM4ecK1e BelUecTsa
ymeHblaTb BMK cTokos

COBANHATECA NOCNEAOBATENLHO

yBenuineats 3hhekTMBHOCTL 06paboTku

NnoAaBaTbCA B A9POTEHK

BNPbICKMBATLCA B CMECH

CTOYHBIE BOAbI, NPOLLGALME BTOPUYHYIO OUUCTKY
BbiKauMBaTbCA M3 cBopHOro NoTka

NOBTOPHO NPORYCKATLCA Yepes aspoTeHK

UCKIKOYATH CTaAVIo NePBMYHOTO OCANKAEHMA

BbiTs athexmaHeM ANns 06pabotku HeGonbluoro 06béma CTouHbIX 804
B3aMMOAEWCTBME CONHEMHOTO cBeTa, GakTepuii u Bogopocnen
BbIAENATb KWCNOPOR

OTNOXKEHNA Una

5. in each sentence the main verb has been omitted. Fill in the blanks from the words
given.

to convert to trickle to absorb to escape to inject

to consist of to provide to follow to design to settle

1. Secondary treatment removes the soluble organic matter that ... primary treatment.

2. The organic impurities ... into carbon dioxide, water, and energy.

3. The sewage treatment plant ... a suitable environment for this natural biological process.

4. Settled sewage ... to the bottom of the filter, where it is collected for further treatment.

5. The microbes ... the dissolved organics, thus fowering the BOD of the sewage.

6. Secondary clarifiers ... the trickling filters.

7. The activated sludge treatment system ... an aeration tank followed by a secondary cla-
rifier.

8. In the aeration tank, compressed air ... into the mixture through porous diffusers located
at the bottom of the tank.
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9. In the secondary clarifier, activated sludge ... out by gravity.
10. Oxidation ponds ... to {reat wastewater through the interaction of sunlight, bacteria, and
algae.

6. Say whether the following statements are true or false in relation to the informa-
tion in the i you think the ent is false, change it to make it true.

1. Secondary treatment removes the soluble organic matter and the suspended solids that
escape primary treatment.

2. A trickling filter is simply a tank filled with a deep bed of stones.

3. In a trickling filter, the microbes absorb the dissoived organics, thus increasing the BOD
of the sewage.

4. Secondary clarifiers remove microbes that are washed off the rocks by the flow of
wastewater,

5. The activated sludge treatment system consists of an aeration tank followed by a trickling
filter.

6. About ten hours of detention is provided in the aeration tank.

7. In the aeration tank, activated sludge settles out by gravity.

8. Oxidation ponds are also called aeration tanks.

1. wer the foll
1. What is the purpose of secondary freatment?

2. What equipment is used for secondary treatment?

3. How does a trickling filter work?

4, What equipment makes up the activated sludge treatment system?

5. How Is BOD reduced in an aeration tank?

6. What is a key feature of the activated sludge process?

7. What allows the aeration time to be shortened in extended aeration and contact stabiliza-
tion systems?

8. What are oxidation ponds? What do the do?

UNIT 16 TERTIARY TREATMENT

vulnerable yassmun panmuu

microstrainer - ceTyarbin MukpoduLTp

ammonia - aMMUaK

ammonia hitrogen — aMMKUa4HbIA 230T

infiltration ~ npocauMeanme, uwpunbTpaLus

permeable — NPOHMLAEMBIF, NPOXOANMBIH, HErePMETUHbIA
feasibifity - ocymecrsmom, BLINONHUMOCTD

1 efﬂuentpol:shing ' ] a aonanpouuam -
2. granular media filters b. rnyGokan ouucTKa CTONHBIX BOA
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3. backwash water C. XUMU4ECKOe ocaxpaeHHe

4. plant nutrients d. npouecc HUTpudmKaLuu-aeHUTPUdMKaLUM

5. chemical precipitation €. MHUNLTPaLUMOHHBIN BacceiH

6. nitrification-denitrification process  f. otronka ammuaxa

7. ammonia stripping g. nore QunbTpaLuu

8. land treatment h. cOpocHan kaHasa

9. overland flow i. QunbTPLI C Chinyuel HUNLTPYIOLLEeNH 3arpy3Kkon

10. sprinkler system j- CTouHas sma

11. recharge basins k. BRaronpoeoaUMOCTL

12. collection ditch |. oumncTka puneTpayuer yepes nouey

13. hydraulic conductivity m.BEWECTBa ANA NUTaHWA pacTeHuit, DuorexHsIe
BelecTsa

14. leaching field N. OpOCUTENbHAA YCTaHOBKA

15. seepage pit 0. Ha3eMHoe pa3bpbi3rMBaHue CTOKOB

3. Read and translate the text.
TERTIARY TREATMENT

When the intended receiving water is very vulnerable to the effects of pollution, secondary
effluent may be treated further by several tertiary processes.

Effluent polishing

For the removal of additional suspended solids and BOD from secondary effiuent, effiuent
polishing is an effective treatment. It is most often accomplished using granular media fiiters,
much like the filters used to purify drinking water. Polishing filters are usually built as prefabri-
cated units, with tanks placed directly above the filters for storing backwash water. Effluent po-
lishing of wastewater may also be achieved using microstrainers of the type used in municipal
water treatment.

Removal of plant nutrients

When treatment standards require the removal of plant nutrients from the sewage, it is often
done as a tertiary step. Phosphorus in wastewater is usually preésent in the form of organic
compounds and phosphates that can easily be removed by chemical precipitation. This
process, however, increases the volume and weight of sludge. Nitrogen, another important
plant nutrient, is present in sewage in the form of ammonia and nitrates. Ammonia is toxic to
fish. and it also exerts an oxygen demand in receiving waters as it is converted to nitrates. Ni-
trates, like phosphates, promote the growth of aigae and the eutrophication of lakes. A method
called nitrification-denitrification can be used to remove the nitrates. It is a two-step biological
process in which ammonia nitrogen is first converted into nitrates by microorganisms. The ni-
trates are further metabolized by another species of bacteria, forming nitrogen gas that es-
capes into the air. This process requires the construction of more aeration and settling tanks
and significantly increases the cost of treatment.

A physicochemical process called ammonia stripping may be used to remove ammonia
from sewage. Chemicals are added to convert ammonium ions into ammonia gas. The sewage
is then cascaded down through a tower, allowing the gas to come out of solution and escape
into the air. Stripping is less expensive than nitrification-denitrification, but it does not work very
efficiently in cold weather.
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Land treatment ‘

In some locations secondary effluent can be applied directly to the ground and a polished
effluent obtained by natural processes as the wastewater flows over vegetation and percolates
through the soil. There are three types of land treatment: slow-rate, rapid infiltration, and over-
land flow.

In the slow-rate, or irigation, method, effluent is applied onto the land by sprinkler systems.
Most of the water and nutrients are absorbed by the roots of growing vegetation. In the rapid
infiltration method, the wastewater is stored in large ponds called recharge basins. Most of it
percolates to the groundwater, and very little is absorbed by vegetation. For this method to
work, soils must be highly permeable. in overland flow, wastewater is sprayed onto an inclined
vegetated terrace and slowly flows to a collection ditch. Purification is achieved by physical,
chemical, and biological processes, and the collected water is usually discharged into a nearby
stream.

Land treatment of sewage can provide moisture and nutrients for the growth of vegetation,
such as corn or grain for animal feed. It also can recharge, or replenish, groundwater aquifers.
Land treatment, in effect, allows sewage to be recycled for beneficial use. Large land areas are
required, however, and the feasibility of this kind of treatment may be limited further by soil tex-
ture and climate.

Subsurface disposal

In sparsely populated suburban or rural areas, it is usually not economical to build sewage
collection systems and a centrally located treatment plant. Instead, a separate subsurface dis-
posal system is provided for each home. For subsurface disposal to succeed, the permeability,
or hydraulic conductivity, of the soil must be within an acceptable range. The capacity of the
soil to absorb seltled wastewater is determined by a “percolation test.”

A subsurface disposal system consists of a buried septic tank and either a leaching field or
seepage pits. A septic tank serves as a settling tank and sludge storage chamber. Although
the sludge decomposes anaerobically, it eventually accumulates and must be pumped out pe-
riodically. A leaching field includes several perforated pipelines placed in shallow trenches.
The pipes distribute the effluent over a sizable area as it seeps into the soil. If the site is too
small for a conventional leaching field, deeper seepage pits may be used instead of shallow
trenches. Both leaching fields and seepage pits must be placed above seasonally high
groundwater levels.

4, Find in the text English equivalents to the following word-combinations.
NOABEPKEHHbI  BO3LEACTBMIO 3arPAIHEHNA

O4ULLIATL MUTLEBYIO BORY

TpeboBaTh yaaneHus BuoreHHbIX BEUIECTB
yBenu4uBarh 06bEM W BeC akTueHoro una
SA0BUTBIA ANA puib

cnocobeTeoBaTL POCTY BOAOPOCAEN

BLIAENATLCA B aTMOCChEPY

3HAYMTENBHO YBETMYNBATL CTOMMOCTb O4MCTKH
nony4aTe B pe3yribTaTte ECTECTBEHHbIX NPOLECCOB
BNUTLIBATBCA KOPHAMM

HaKannMeaTbCst B BOJOEMaX
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crexars B COPOCHYIO kaHagy

CHYXiTb OTCTOHHNKOM

5. In each sentence the main verb has been omitted. Fill in the blanks from the words
given.

to increase not to work to achieve to replenish

to apply to require fo spray fo absorb

1. Effluent polishing of wastewater ...using polishing filters or microstrainers.

2. Chemical precipitation ... the volume and weight of sludge.

3. Nitrification-denitrification process ... the construction of more aeration and seftling tanks
and significantly increases the cost of treatment.

4. Most of the water and nutrients ...by the roots of growing vegetation.

5. Stripping ...very efficiently in cold weather.

6. In some locations secondary effluent ... directly to the ground.

7. In overland flow, wastewater ... onto an inclined vegetated terrace and slowly flows to a
collection ditch.

8. Land treatment ... groundwater aquifers.

6. the followin are true or § in relation to the informa-
i .

1. Temary treatment |s applled when the mtended recelvmg water is very vulnerable to the
effects of pollution.

2. Effluent polishing is most often accomplished using granular media fitters.

3. Nitrification-denitrification can be used to remove phosphorus.

4. Ammonia stripping removes ammonia from sewage.

5. In the slow-rate infiltration method, most of the water and nutrients are absorbed by the
roots of growing vegetation.

6. In the rapid infiltration method, most of the wastewater percolates to the groundwater and
very little wastewater is absorbed by vegetation.

7. ltis beneficial to build sewage collection systems in sparsely populated suburban or rural
areas.

8. A subsurface disposal system consists of a buried septic tank and either a leaching field

or seepage pits.

7. Answer the foilowing questions.
1. What is the purpose of tertiary freatment?

2. What is removed by effluent polishing?

3. What methods are used for plant nutrients removal?

4. What is land treatment?

5. What types of land treatment are mentioned in the text?

6. When is subsurface disposal used?

7. What equipment does a subsurface disposal system consist of?
8. What are leaching fields/seepage pits?



GLOSSARY

Activated sludge: Treatment process in
which wastewater fo be treated is mixed
with previously grown micro-organisms and
aerated.

Aeration: Mixing or agitation of wastewa-
ter, allowing for the mixture of air (oxygen)
with the wastewater.

Algae: Type of simple aquatic plants.

Algal bloom: An extensive growth of al-
gae in a body of water (river, lake, dam),
usually as a result of high nutrient levels in
the water.

Biosolids: The organic solid residues
produced by the wastewater freatment
process.

Catchment: The area of iand from which
surface and groundwater drains into a river
or other watercourses.

Chlorination: The application of chlorine
to water generally for the purpose of disin-
fection.

Coagulate: To thicken into a semi-
thicken mass.

Coliform: Group of bacteria coming from
animal intestines; used as an indicator of the
bacteriological quality of water.

Colloidal matter: Very fine particles,
which do not readily settle (or precipitate)
but remain in suspension in a liquid.

Degradation: Any decline in quality of
natural resources commonly used by hu-
mans. Pollution which enters a watercourse
via numerous entry points or arises from a
large number of dispersed sources

Disinfection: The destruction or inactiva-
tion of water-borne bacteria and viruses with
a disinfectant such as chlorine.

Drainage: Systems of drains, natural or
artificial, which intercept and remove excess
surface and/or sub-surface water. The water
is generally collected in a drainage disposal
basin and the waler allowed to evaporate.

Ecosystem: A community of plants and
animals, considered as a total unity with its

physical environment.

Effluent: The cleaned wastewater, that
is, the final liquid by-product of the wastewa-
fer treatment process, flowing out of a
treatment plant or lagoon.

Erosion: The wearing away of rocks and
soil by an agent, eg wind and water.

Evaporation: Water evaporated from the
Earth’s waterways, lakes and the ocean and
rises invisibly into the air as water vapour.

Flocculate: To form masses or aggre-
gates of particles.

Freshwater: Water that has very low le-
vels of salt.

Groundwater: Water that has soaked in-
to the ground and permeates rock and soil
layers.

Grit removal: Eliminates inorganic ma-
teriat such as sand and silt that could cause
abrasions to plant and equipment.

Irrigation: The watering of crops and
pastures in dry areas or during dry seasons.

Lagooning: Storage in treatment ponds
(lagoons) for purification of primary or sec-
ondary treated effluent or wastewater.

Non-potable water: Water not suitable
for human consumption, drinking or cooking.

Particulate matter: Particles or very
small pieces of solid matter.
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pH: Measure of the degree of acidity or
alkalinity, expressed on a scale of 1 to 14.
A pH of 7.0 denotes neutrality; higher values
indicate alkalinity and lower values acidity.

Point source pollution: Pollution that is
discharged at a discrete, identifiable location
and can be readily measured -c.f. diffuse
source poliution.

Potable water: Water of a quality suita-
ble for drinking or cooking.

Primary treatment: The first stage of the
wastewater treatment process which uses
physical methods to remove pollutants in the
water.

Pre-aeration: Minimises odour problems
and increases the efficiency of the sedimen-
tation stage.

Primary treatment: Primary treatment is
a sedimentation process that may or may
not involve chemical assistance.

Turbidity: The cloudy condition (opa-
queness) in water caused by suspended
solids and soil sediment.

Runoff: That part of rainfall that flows off
the land surface into the drainage system.

Sand filter: A sand filter is a bed of fine
sand over which wastewater s distributed
and under which treated water is collected.

Salinisation: The accumulation of saits
at the soil surface or in the root zone of
plants, usually due to capillary rise of saline
water from a shallow watertable.

Screening: Removes coarse materials
that could damage or block pumps or other
equipment,
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Secondary treatment: The second stage
of the wastewater treatment process, often
using biological methods to remove organic
pollutants from water.

Sediment: Solid matenal settled from
suspension in water.

Sewage: Wastewater from domestic
sources. May also be used to describe mu-
nicipal wastewater, which includes industrial
or trade wastewater.

Stormwater: Rain water that has run off
roads, roofs, paved areas etc, and is con-
veyed to watercourses and the ocean.

Stream/watercourse: A small body of
water that flows over the land surface in a
channel. A large body of water is termed a
river.

Suspended solids: Larger, often organic
material, suspended in wastewater that may
be removed by filtration.

Transpiration: Water is released into the
air by plants by a process known as transpi-
ration.

Wastewater: Wastewater comprises of
used water from domestic toilets, sinks,
bathrooms and washing machines. Also re-
fers to water from industrial sources.

Water Cycle: The circulation of water on
Earth as it evaporates from lakes and the
ocean, condenses into clouds and precipi-
tates as rain, hail or snow.

Watertable: A surface defined by the
level to which water naturally rises in an
open well or bore hole.

Watercourse: A stable water disposal
area used to discharge surplus water runoff
and allowing it to flow to a lower level.
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