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UNIT ONE

Text An Introduction to Water Supply
and Sanitation Provisions

] Water is probably the most important natural resource in the world since without it life
cannot exist and industry cannot operate. Unlike many other raw materials there is no substi-
tute for water in many of its uses. Water plays a vital role in the development of communities
since a reliable supply of water is an essential prerequisite for the establishment of a permanent
community. Unfortunately, the liquid and solid wastes from such a community have a consid-
erable potential for environmental pollution. In primitive civilizations the remedy for this pollu-
tion problem was simply to move the community to another suitable site. In more advanced
civilizations such upheavals become impracticable and measures must be taken to protect and
augment water supplies and for the satisfactoryv disposal of waste materials. The concept of wa-
ter as a natural resource which must be carefully managed is very necessary as growing popula-
tions and industrial developments demand ever-increasing supplies of water.

2] The importance of water supply and sanitation provisions was recognized centuries ago
in ancient civilizations. Archaeological evidence shows the existence of latrines and drains in
Neolithic dwellings and the Minoan civilization in Crete 2000 years B. C. had clay water and
sewage pipes with flushing toilets in the houses. ¥ The Romans had highly developed water
supply and drainage systems and their cities used large amounts of water with continuously op-
erating fountains being a major source of supply for the majority of the population although
wealthy families had their own piped supplies. ¢ Large aqueducts, some of which still remain,
were constructed over distances up to 80 km to bring adequate supplies of good-quality water
into the cities. Stone sewers in the streets removed surfacewater and ccllected the discharges
from latrines for conveyance beyond the city limits. With the demise of the Roman Empire
most of their public works installations fell into disuse and for centuries water supply and sani-
tation provisions were virtually non-existent. ® In the Middle Ages, towns started to develop at
important crossing points on rivers and these rivers usually provided a convenient source of wa-
ter and an apparently convenient means of waste disposal. Although sewers were built in the
larger towns they were intended solely for the removal of surfacewater and in the UK the dis-
charge of foul sewage to the sewers was forbidden by law until 1815. Sanitary provisions were
usually minimal: in 1579 one street in London with sixty houses had three communal latrines.
Discharges of liquid and solid wastes from windows into the street were common and it is not
surprising that life expectancy was less than half the current figure in the developed world. In
an attempt to improve matters a law was passed in 1847 which made it obligatory in London
for cesspit and latrine waste to be discharged to the sewers. ® London’s sewers drained to the
Thames, from which much of the city’s water was obtained, and in addition the poor state of

1



repair of many of the sewers allowed the contents to leak into the aquifer which was the other
main source of water. The inevitable consequences of this state of affairs were that water
sources became increasingly contaminated by sewage, the Thames became objectionable to
both sight and smell, and most seriously, waterborne diseases became rampant in the city.
‘I he Broad Street Pump outbreak of cholera in 1854 which caused 10, 000 deaths provided the
evidence for Dr. John Snow to demonstrate the connection between sewage pollution of water
and enteric diseases like cholera and typhoid. Public outcry resulted in the commissioning of
the first major public health engineering works of modern times; Bazalgette’s intercepting sew-
ers which collected sewage discharges and conveyed them downstream of London for discharge
to the estuary, and water abstraction from Teddington on the non-tidal part of the river. Thus
by 1870 waterborne outbreaks had been largely brought under control in the UK and similar
developments were taking place in Western Europe and the cities of the USA. The Industrial
Revolution greatly increased the urban water demand and the late nineteenth century saw the
construction of major water-supply schemes involving large upland impoundments of which the
Flan Valley scheme for Birmingham and the Croton and Catskill reservoirs serving New York
are examples.

[3] Only by continual and costly attention t¢ water quality control has it been possible to
virtually eradicate waterborne diseases from developed countries. Such achievements must not,
however, be allowed to mask the appalling situation regarding water supply and sanitation in
mnuch of the developing world. ® A survey in 1975 found that 80% of the world’s rural popula-
tion and 23% of the urban population had no reasonable access to a safe water supply. The
sanitation situation was even worse with 85% of the rural population and 25% of the urban
population having no sanitary provision at all. The growth of population in developing coun-
tries, due to the high birth rate, is such that unless strenuous efforts to increase water supply
and sanitation facilities are made. the percentage of the world’s population with satisfactory fa-
cilities would actually decrease in the future. The United Nations Organization has therefore
aesignated the period 1981-90 as the International Drinking Water Supply and Sanitation
Decade with the aim of providing safe water and adequate sanitation for all. Such a target will
be difficult to achieve, involving as it must large investments in finance and manpower, al-
though it has been estimated that the cost of meeting the Decade target would be about 5% of
global spending on armaments during the same period. ®

[ 4]  In developed countries, demands for water are now fairly static and basic water quality-
control measures are well established. However, many of the existing water-supply and
sewage schemes are now relatively\sld so that their reconstruction will pose problems in the fu-
ture. In addition, as knowledge of the effects of all forms of environmental pollution increases
s> new potential hazards appear, for example there is current concern about the possible car-
cmogenic hazards arising from the presence of minute concentrations of some organic com-
pounds in water. Thus, throughout the world, various aspects of water quality control will

continue to be vital in safeguarding public health.
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New Words and Expressions

provision [ prou'vizon ]
prerequisite * [ ,pri:'rekwizit |
upheaval [ap'hival ]
augment * [ 2:g'ment ]

latrine [la'triin]

dwelling ['dwelin]
conveyance [kan'veions]
demise [di'maiz]

fall into

foul * [faul]

minimal * [ 'minimal]
communal {'komjunal]

life expectancy

cesspit [ 'sespit ]
contaminate * [kan'taemineit |
objectionable ¥ [ab'dzek fanabl ]
rampant [ 'rempont ]

enteric [en'terik ]

outcry ['autkrai]

intercept * [ inta'sept |
abstraction [zeb'straek[on]
impoundment [im'paundment ]
eradicate [i'rsedikeit ]
appalling [a'poilin]

regarding [ri'ga:din ]
strenuous [ 'strenjuos’]
designate... as.., *
armament [ 'a:mament ]

nose * [ pouz ]
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2)with continuously operating fountains being a major source of supply for the majority of the
population:- JyJli 37 £5H4 . b FEULEA.

)Roman Empire ¥ 157355 (FEATURT 27 FFATT 476 MNP SR HER) .

e+ for cesspit and latrine waste to be discharged 10 the sewers. #3838 F{EM A EREHIE R
which Eig M EH made BEIE,

5)eesregarding water supply and saniration in much of the developing world. 2} situation [ 5E
i,

€)---as it must-- FEEE B K ARIBEMNE]. B A as it inevitably happens, AL “must” %
CLRE, R

Exercises

Reading Comprehension

I . Are these statements true (T) or false (F) according to the text?

1. Since the demand for supplies of water is always on the increase with growing populations
and industrial developments, it is necessary to form the idea that water as a natural re-
source must be carefully protected and mznaged. ( )

2. It was the Romans that recognized the importance of water supply and sanitation provi-
sions and highly developed them, but with the collapse of the Roman Empire, all the
public works installations were abandoned and water supply and sanitation provisions
were no longer existent for several hundrec years. ( )

3. Before 1815. it was forbidden to discharge foul sewage to the sewers by law in the UK,
nor was it to discharge liquid and solid wastes from windows into the street. ( )

4. In some developed countries, achievemnents have been made in getting rid of waterborne
diseases by continual and costly attention to water quality control. but the situation is still

terrible in much of the developing world. ( )

(]

- It seems quite disappointing that the demards for water quality control will never be met
in developed countries. for new potential hazards appear with the increasing knowledge of
the effects of all forms of environmental poilution. ( )

T'. Match Column A with Column B to form meaningful sentences according to the text.

A B
1. Many raw materials have their a. the percentage of the world’s population with
substitutes in many of their us- satisfactory facilities would actually decrease in

es the future



2. In the Middle Ages. sanitary b. but as for water. there is none
situation was poor and sanita-

tion provisions were usuaily

minimal

3. The Broad Street pump out- c. in order to meet the urban water demand in-
break of cholera in 1854 crezsed by the Industrial Revolution
caused 10, 000 deaths,

4. The  major water-supply d. which provided the evidence to prove forcibly
schemes involving large upland the link between sewage pollution of water and
impoundments were construct- entaric diseases

ed in the late 19th century

5. If strenuous efforts to increase e. so the fact won’t surprise you that life expectan-
water supply and sanitation fa- cy was less than half the current figure in the
cilities were not to be made developed world

Vocabulary

I . Fill in the blanks with the expressions given below. Change the forms if necessary.

communal fall into disuse prerequisite strenuous
provisions rampant solely
1. T am afraid nobody can understand the meaning of the word, for it for quite a
long time,

2. Is it stated in the marriage law that everything owned by a husband and wife is consid-

ered property?

3. He was thinking of resigning his position on the school paper _ on account of his
age.

4. The paper deals with the nation’s problems, ranging from ____inflation to a lower-

ing of literacy levels.
5. A minimum for this job is threc years’ experience and a good command of Eng-
lish.
I . Complete each of the following statements with one of the four choices given below.
1. The principal told the boys and girls that Mr. Wang was ill and Miss Li would be his
to give the English lecture to them.

A. supply B. substitute C. place D. post

2. Her knowledge of Englishis ____ for the job, although she is not fluent in the lan-
guage.
A. perfect : B. efficient C. available C. adequate



3. The European people had been carrying out a hard struggle against Fascists during the

Second World War, and they won a complete victory with the ___of the Third Re-
ich in 1945.
A. demise B. break C. ruin D. split

4. Because of the essential role played by water in supporting human life it also has, if

» great potential for transmitting a wide variety of diseases and illnesses.

A. augmented B. conveyed C. contaminated  D. discharged

5. With the water supply and sanitation situation improved, cholera has been in
the region.
A. escaped B. erased C. eradicated D. erected

Writing Selecting the Key Words (1)

Key words are informative words that can give the information about what a piece of writing is
mainly talking about. They are often nouns and verbs, etc.
For Example:
Read the following text and find out the key words

With the rapid industrialization of the States, air pollution is posing a problem. Fertilizer
and steel plants, cement industries, thermal power plants and paper mills are among the units
which cause air pollution.

Automobiles also cause air pollution as they emit smoke which contains hydrocarbon, ni-
trous oxide and carbon monoxide.

The Air Act was passed in Congress in 1982 and came into effect in 1983.

Key words:
Air pollution, Pollutant, Air Act
Directions: Read the text of this Unit and find out three to five key words. ’

Reading Material A

Water Demand

In addition to the water required for survival, other domestic uses of water are highly de-
sirable, e. g. for personal hygiene, washing of utensils and clothes. etc. The amount of water
used for these other domestic purposes will be governed by the availability of water in the com-
11unity judged on both amount and cost bases. In very primitive communities water demands
~f around 2.5 l/person day have been recorded but as life styles develop. a water demand of
ihout 10 1/person day is normal in the absence cf a piped supply and where water has to be
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carried some distance to the house. The provision of a central stand-pipe supply in a village will
probably increase the water demand to about 25 1/person day and the demand with an individ-
ual house tap in a low-income community is likely to be about 50 1/person day. In developed
countries and the high-value urban housing areas of developing countries the provision of multi-
ple taps, flush toilets. washing machines and dishwashers will greatly increase water demand
for domestic purposes so that demands of several hundred litres per person day are common.

Industrial processes consume considerable amounts of water and in manufacturing areas
industrial water demand may equal or even exceed the domestic demand. Some typical indus-
trial water demands are, however, very much dependent upon such factors as the age of the
plant, the cost of water and the incentive for in-plant recycling. Many industrial uses of water
do not require a potable supply and there is increasing use of lower-grade sources, such as a
sewage effluent, to satisfy at least part of the industrial demand. © Industrial water demand is
closely related to industrial productivity and is therefore likely to be subject to change in differ-
ing economic circumstances. Increasing costs of water and charges for wastewater collection
and treatment exert considerable pressures for reductions in the water used by industry.

In many developed countries all water consumers are metered so that, at least in theory,
demand could be regulated by pricing policy. ® However, the UK does not have a general poli-
cy of metering individual domestic supplies although the 1973 Water Act makes provision for
the installation of meters and some authorities now offer metering as an option. ® Most domes-
tic consumers in the UK pay for their water on the basis of a charge related essentially to the
size of the property and its value so that they have no incentive to economize in their use of wa-
ter. @ It has always been argued that the cost of installing and reading meters would far out-
weigh the potential savings which might accrue. Indeed, evidence from other countries where
domestic metering is practised is somewhat conflicting and it is by no means clear that the in-
troduction of metering would produce a sustained reduction in water consumption. ® Some form
of sliding-scale tariff for metered water to discourage excessive consumption is a possibility but
it must be remembered that an ample supply of safe water is a primary requirement in the
maintenance of public health. ® Poorer members of a community should not therefore be forced
into undesirable restrictions on water usage by economic pressures. © The justification for in-
stalling domestic water meters in the UK is thus essentially related to the provision of an equi-
table means of payment for the service in which the consumer has some degree of control over
the size of the bill.

In a complex distribution system it is inevitable that there will be a certain amount of leak-
age and waste. In supply systems which are fully metered it is not unusual for about 25% of
the water entering the system to be unaccounted for and there is no reason to suppose that the
losses would be any less in unmetered systems. ® This loss is made up of leakages, fire-fighting
usage, unauthorized connections, ect. ®

In temperate zones almost all of the domestic water supply and much of the industrial sup-
ply find their way back into the sewers so that the dry weather flow (d. w. {. ) of sewage could

7



he expected to be of the same order as the flow of water supplied to the area. ® In warm cli-
mates a proportion of the water will be used for garden watering or otherwise lost by evapora-
iion so that only 70~80% may enter the sewers.

Treatment plants and their associated collection and distribution systems are expensive
items of capital expenditure which are often designed to have a useful life of 30 years or more.
#or this reason and to enable efficient development and utilization of water resources it is neces-
sary 1o be able to predict future water demands. Domestic water demand is the product of the
per capita demand and the population. The per capita demand will tend towards a ceiling value
related to the standard of living of the community and its environmental conditions. Although
in many developed countries populations are more or less static in numbers the developing
world is experiencing large increases in population. The economic prosperity of an area will
have a considerable influence on industrial activity and hence industrial water consumption. As
productivity increases, so will water consumption until the point where the cost of water be-
comes a significant item in overall costs and means of reducing consumption then become finan-
sally attractive. The prediction of future industrial demands for water is thus fraught with dif-

ficulties.
Notes

i)Sewage effluent ¥57KJ H7K .
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Reading Material B

Water Treatment in Developing Countries

Water is our most abundant raw material and . in its natural state, one of our purest. All
the same, for many uses the available water is still not pure enough, and therefore some impu-
rity or other often has to be treated or removed in order to make the available water fit to use.
When we talk about the different properties of various waters. we are actually talking about
the impurities which they contain. As a result, water treatment is a technology which is con-
cerned with the impurities in waters, rather than with the water itself. In developing coun-
tries, every effort must be made to keep the treatment as simple as possible to try to ensure
low cost, ease of construction. reliability in operation and to enable operation and maintenance
to be satisfactorily undertaken by local labour. Failure to satisfy these basic aims will almost
certainly produce many problems and will often lead to the abandonment of the scheme with

reversion to the traditional unimproved sources.
Storage

Storage can provide a useful measure of purification for most surface waters although it
cannot be relied upon to produce much remova! of turbidity. The disinfecting action of sunlight
normally gives fairly rapid reductions in the numbers of faecal bacteria. To obtain the maxi-
mum benefit from storage it is important to ensure that short-circuiting in the basin is prevent-
ed by suitable baffles. & A disadvantage of storage in hot climates is the considerable evapora-
tion losses which can occur. The design of storage facilities should be such as to prevent the
formation of shallow areas at the edges whichk could provide mosquito-breeding sites. @ If the
settlement provided by storage does not give sufficient removal of suspended matter the choice
for further treatment involves consideration of chemical coagulation and/or filtration tech-

niques.
Coagul ation

The use of chemicals for coagulation brings a further level of complexity to the treatment
process and should only be adopted if the necessary skills are available locally. Chemical coagu-
lation will only be successful if the appropriate dose can be determined and then applied to the
water in such a manner as to ensure adequate mixing and flocculation. The most useful form of
chemical feeder is one based on hydraulic control of a solution such as the Marriotte vessel

which provides a constant rate of discharge regardless of the level in the storage container. ¥
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