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UNIT ONE

Text | History of Water Supply

[1] Man’s search for pure water began in prehistoric times. Much of his earliest activity is
subject to speculation. Some individuals might have led water where they wanted it through
trenches dug in the earth. Later, a hollow log was perhaps used as the first water pipe.

2] Thousands of years must have passed before our more recent ancestors learned to build
cities and enjoy the convenience of water piped to the home and drains for water-carried
wastes. ¥ Qur earliest archeological records of central water supply and wastewater disposal
date back about 5000 years, to Nippur of Sumeria. ? In the ruins of Nippur there is an arched
drain with the stones set in full “voussoir” position, each stone being a wedge tapering down-
ward into place. ® Water was drawn from wells and cisterns. An extensive system of drainage
conveyed the wastes from the palaces and residential districts of the city.

3] The earliest recorded knowledge of water treatment is in the Sanskrit medical lore and
Egyptian Wall inscriptions. Sanskrit writings dating about 2000 B. C. tell how to purify foul
water by boiling in copper vessels, exposing to sunlight, filtering through charcoal, and cool-
ing in an earthen vessel.

[4] The earliest known apparatus for clarifying liquids was pictured on Egyptian walls in the
fifteenth and thirteenth centuries B. C. The first picture represents the siphoning of either wa-
ter or settled wine. A second picture shows the use of wick siphons in an Egyptian kitchen.
[5] The first engineering report on water supply and treatment was made in A. D. 98 by
Sextus Julius Frontinus, water commissioner of Rome. He produced two books on the water
supply of Rome. In these he described a settling reservoir at the head of one of the aqueducts.
His writings were first translated into English by the noted hydraulic engineer Clemens Her-
schel in 1899.

[6] In the eighth century A.D. an Arabian alchemist, Geber, wrote a rather specialized
treatise on distillation that included various stills for water and other liquids.

[7] The English philosopher Sir Francis Bacon wrote of his experiments on the purification
of water by filtration, boiling, distillation and clarification by coagulation. This was published
in 1627, one year after his death. Bacon also noted that clarifying water tends to improve
health and increase the “pleasure of the eye”. '

[8]  The first known illustrated description of sand filters was published in 1685 by Luc An-
tonio Porzio, an Italian physician. He wrote a book on conserving the health of soldiers in
camps, based on his experience in the Austro-Turkish War. This was probably the earliest
published work on mass sanitation. He described and illustrated the use of sand filters and sedi-
mentation. Porzio also stated that his filtration was the same as “by those who built the wells

in the Palace of the Doges in Venice and in the palace of Cardinal Sachett. at Rome. "®



9] The oldest known archeological examples of water filtration are in Venice and the
colonies she occupied. The ornate heads on the cisterns bear dates. but it is not known when
the filters were placed. Venice. built on a series of islands. depended or catching and storing
rainwater for its principal freshwater supply for over 1300 years. Cisterns were built and many
were connected with sand filters. The rainwater ran off the house tops to the streets, where it
was collected in stone-grated catch basins and then filtered through sand into cisterns.

[10] A comprehensive article on the water supply of Venice appeared in the Practical Me-
chanics Journal in 1863. The land area of Venice was 12. 85 acres and the average yearly rain-
fall was 32 inches (in). Nearly all of this rainfall was collected in 177 public and 1900 private
cisterns. These cisterns provided a daily average supply of about 4. 2 gallons per capita per day
(gped). This low consumption was due in part to the absence of sewers, the practice of wash-
ing clothes in the lagoon, and the universal drinking of wine, These cisterns continued to be
the principal water supply of Venice until about the sixteenth century.

11 Many experiments were conducted in the eighteenth and nineteenth centuries in Eng-
tand . France Germany, and Russia. Henry Darcy patented filters in France and England in
1856 and anticipated all aspects of the American rapid sand filter except coagulation. He ap-
pears to be the first to apply the laws of hydraulics to filter design. The first filter to supply
water to a whole town was completed at Paisley . Scotland, in 1804, but this water was carted
to consumers. In Glasgow. Scotland, in 1807 filtered water was piped to consumers.

2] In the United States little attention was given to water treatment until after the Civil
War. Turbidity was not as urgent a problem as in Europe. The first filters were of the slow
sand type, similar to British design. About 1890 rapid sand filters were developed in the Unit-
ed States and coagulants were introduced to increase their efficiency. These filters soon evolved

10 our present rapid sand filters with slight modification.

New Words and Expressions

speculation [spekju’leifon ] n. Hew

irench [trentf ] n. ., E

voussoir [vuswa:] n. (W) #A, D Bk
wedge [wed3 ] n. i, ®EY

raper * [ 'teipo | v. FR, () BWTH
cistern [ 'siston ] n. B, Bk

drainage [ 'dreinidz] n. Hk, HEKiRAE: Hebak
Sanskrit ['senskrit ] no;oa B E)

lore [lor] n. GE1r) iR, e 2%
iascription [in'skripfon ] n. 55 ), M

foul *  [faul ] a. bEgLid: s

»arthen ['a:an] a. + & 14
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siphon [,saifon | o . % (B FHirREHX

settle [setl] o BE, () i
wick [wik] . kTots, (IR yha
aqueduct [ ,aekwidakt ] . R, WE
hydraulic * [hai,dro:lik ] a. KB () B
alchemist [,olkamist ] ”. 5 N
treatise [, tritiz ] . (FH) it
distillation [disti,leifon ] 7. i ()
still [stil ] . B ()
filtration * [fil'treifon ] . SUR):
clarification [kleerifi'keifon ] n. BE, 5
coagulation [kauzegju'leifon ] n. ¥R, BE
sanitation [saeni'teifon | n. (A A
sedimentation [sedimon'teifon ] n. T, JUR
ornate [o:'neit a. ) 4K
grate |greit | v, 2T
basin ['beisn | n. K, 7KAY
catch basin #K, Tk
lagoon [lo'gu:n] n. 15Kt
patent * [ 'peitont ] Ve s n. Keeses BB £, MG
anticipate [aen'tisipeit ] vt. 12 FF
turbidity [ to:'biditi] n. B (B, GR) M
coagulant [kou'aegjulent ] n. EEN, BIEN
modification * [ modifi'keifon ] n. HWE (3, B)
Notes
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Exercises

Reading Comprehension

‘. Say whether the following statements are True (T) or False (F) according to the text:

[

(o

~1

It is supposed that people in prehistoric times dug trenches to lead water where they

wanted it. ( )
The central water supply and wastewater disposal systems found in the ruins of Nippur
were probably the earliest built in human history. ( )
The pictures on Egyptian walls in the fifteenth and thirteenth centuries B. C. show the
apparatus for filtering liquids. ( )
It is estimated that the use of siphons dates back about 1500 years. ( )

. The famous hydraulic engineer Clemens Herschel produced two books on the water sup-

ply of Rome, in which he described a settling reservoir. ( )

- In 1627, Sir Francis Bacon wrote of his experiments on the purification of water by distil-

lation and illustrated various stills for water and other liquids. ( )

. The earliest published work on mass sanitaticn written by Porzio described and illustrated

the use of sand filters and sedimentation. ( )

. The low consumption of water in Venice was due in part to the absence of sewers, the

low levels of annual rainfall and the universal drinking of wine. ( )

- Nenry Darcy’s filters patented in 1856 were superior in all aspects except coagulation to

those developed in America. ( )

10. Our present rapid sand filters are quite different from those developed in the late nine-

B.

C.

D.

E.

teenth century. ( )

- . Identify main ideas for each paragraph by matching the following ideas with their appro-

priate paragraph numbers
A.

Frontinus made the first engineering report on water supply (9
and treatment in A. D. 98.

A comprehensive article on the water supply of Venice appeared &3
in the Practical Mechanics Journal in 1863.

The earliest records of central water supply and wastewater disposak 8
date back about 5 000 years, to Nippur of Sumeria.

Hency Darcy’s filters patented in 1856 anticipated all aspects of the )
American rapid sand filters except coagulation.

An Italian physician published the first known illustrated description (10)
of sand filters in 1685.



Veocabulary

I . Fill in the blanks with the verbs given below, change the form if necessary:

store apply show evolve produce
describe date provide conserve settle
1. Water is a precious natural resource and one that should but recycling is not just

an environmental issue.

2. History . ample evidence of the potency of water-borne infection, with typhoid,
cholera and dysentery as killer diseases.

3. In East Anglia a 16 Ha landfill back to 1973 had seriously started to contami-
nate the underlying aquifer (& 7KJ2) and threaten local water supplies.

4. The wastewater treatment plant has proved highly effectivein _ water of the re-
quired specification and volume.

5. In the 1970s, the Chesapeake Bay

dissolved oxygen levels and loss of submerged aquatic vegetation.

serious signs of illenss:. algae blooms, low

6. Atlantic City from a popular summer resort into a major east tourist and game
center.
7. In agriculture throughout the developed world, it is normal management practice to
pesticides to protect crops against damage caused by pests, pathogens and
weeds.
8. As common past practice, petroleum refinery waste in open pits which now re-
quire remediation to meet current environmental regulations.
9. The consistency (BB of the sludge from the waste sitecan s a viscous O}

#H)) semi-solid material, which varies from solid at some locations to a liquid at others.

10. One of the methods to remove solid wastes in water is sedimentation, in which wastes
are allowed to until they become solid or semisolid and can be removed.
I . Complete each of the following statements with one of the four choices given below :

1. Virtually all establishments where food is cooked, prepared or processed discharge some

grease into the system in the form of fats or cooking oils.
A. voussoir B. drainage C. cistern D. residential
2. Odour from sewerage, sewage treatment and trade effluents, can be a great

many substances.
A. subject to B. due to C. based on D. exposed to
3. Surface waters usually must be treated by  and chlorination to make them suit-
able for human consumption.
A. filtration B. sanitation C. modification D. purification

4. Rivers and streams have always been used to carry away domestic effluent——-

sewage and before sewage systems and treatment works were constructed this prac-

5



tice made our rivers quite
A. urgent B. ornate C. universal D. foul

5. Towards the end of the last century the relationship between polluted water
and disease became evident in UK and many other European countries.

A. disposal B. turbidity (. consumption  D. coagulation

Reading Material A

Major Water Pollutants ( 1 )

Water may be considered polluted because of an excess or burden of any gaseous, liquid,
or solid constituent. The list of substances that may pollute water is almost endless, but the

major pollutants are discussed here briefly.
Organic Wastes

Organic wastes are contributed by domestic sewage from both rural and urban areas and
by industrial wastes of animal and plant origin. Although domestic sewage is the most
widespread source of degradable organic wastes, industry contributes about an equal amount of
such wastes. The greatest industrial generators of organic wastes are the food and pulp-and -
paper industries, which have numerous plants. many of which discharge massive loads of or-
ganic wastes into waters. © One sugar beet processing plant during its brief seasonal operation
may produce organic wastes equivalent to the sewage flow of a city of half a million people.

The breakdown of organic wastes by bacteria removes oxygen from the water, producing
a serious problem. Since fish and aquatic life depend on dissolved oxygen, oxygen-demanding
organic wastes damage the aquatic environment. When such wastes consume oxygen excessive-

lv. conditions of gross septic pollution result.
Living Agents

Living agents that can pollute water include bacteria, viruses, and other microorganisms
that can cause disease. These organisms may enter water through domestic sewage or through
certain kinds of industrial wastes, especially those associated with the tanning industry or ani-
mal slaughter. Although the bacteria causing typhoid and cholera are effectively controlled in
most developed countries of the world, they still present a danger in many underdeveloped ar-
zas. Harder-to-destroy viruses that may cause intestinal or other infections pose a continuing

~ater pollution problem.



Plant Nutrients

Plant nutrients-substances that stimulate the growth of plants- are also major polluters of
water. The two principal water polluting elements in plant nutrients are nitrogen and phospho-
rus. but trace amounts of other elements are zlso present. These elements are usually present
in small amounts in natural waters. but much larger amounts are contributed by sewage, cer-
tain industrial wastes. and drainage from fertilized lands and underground materials high in ni-
trates. Biological waste treatment processes do not remove plant nutrients from water. In fact,
such treatment makes them more usable by plant life.

When plant nutrients spill over in large amounts into water. they act as fertilizers, stimu-
lating the intensive and extensive growth of water plants, such as algae and water weed. ®
Such growth often causes unsightly conditions, interferes with water treatment processes, and
creates unpleasant and disagreeable tastes and odors. When these plant growths die and decay .
they not only produce a fou‘l taste and odor but also cause secondary oxygen consumption, thus
lowering the level of dissolved oxygen in the water. Such excessive development of plant life

from surplus nutrients in surface streams, lakes, and ponds is known as eutrophication. ¥
Oil

Water is polluted by oil discharge from barges and ships or from the accidental or careless
handling of crude oil in transport, development. and drilling operations. It is estimated that
I. 5 million tons of oil are spilled into the ocean each year. Oil-polluted water results in great
damage to aquatic life and other wildlife. Waterfowl alighting on oil sump areas or oil covered
waters usually become so oil soaked that they are unable to fly. Qil destrovs much of the aquat-
ic life of oceans, including the food for fishes and shellfish. There is little information on the
toxicological effects of oil on man or other warmblooded animals. Experience along the Santa
Barbara coast of California indicates that severe oil spills also result in substantial immediate

economic losses to the nearby communities.
Notes
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Reading Material B

Major Water Pollutants ( I )

Synthetic Organic Chemicals

The steady output of new chemical compounds for a variety of purposes has produced new
pollutants of increasing concern. New products are developed and old ones abandoned before
their pollution significance can be determined. ¥ In many chemical industries, for example, a
majority of sales are of products unknown only two or three years earlier. Included in this
group are detergents and many other household cleaning products, new synthetic pesticides,
synthetic industrial chemicals of a wide variety, and wastes from the manufacture of these
products. ® In particular, pesticides, such as DDT, dieldrin, and chlordane, used to control
insect pests in agricultural situations but eventually found in water, are of growing concern. ¢
The synthetic organic chemicals or their residues are often toxic to fish and other aquatic life as
well as detrimental to man. Their stability and persistence in the water environment produce

new and complex problems in conventional water and waste treatment.
Inorganic Chemical and Mineral Substances

Inorganic chemicals and minerals may also pollute water-interfering with stream purifica-
tion, destroying fish and aquatic life, causing excessive hardness of water supply, having cor-
rosive effects on machinery, and, in general, adding to the cost of water treatment. Included
in this group are a vast array of metals, metal salts, acids, solid particulate matter, and many
other synthetic chemical compounds and their by-products and wastes.

Mercury pollution has just recently been recognized as a very serious and widespread dan-
ger in many waterways. Abnormal amounts of mercury have been found in water and in fish
and game birds in more than half of the states. Mercury, even in very small amounts, can
cause very serious physiological effects and in some cases death. It, like the pesticides, travels
along the food chain-that is, is passed from organism to organism, such as from minute aquatic
niicroorganisms to fish to game birds or to man. @

Inorganic chemical pollutants are contributed to water through the wastes from mining
and manufacturing processes, oil-field operation, agricultural practices, and natural sources.
Irrigation, particularly in the western United States, leaches large amounts of mineral salts
from the soil, adding substantially to the salt load of downstream water supplies. Natural salt
and gypsum deposits in the southwest United States are particularly serious sources of pollution
n that area, damaging or making unusable large quantities of ground , stream, and impounded

8



water. Oil-field brines compound the salt problem in that region. Acids of a wide variety are
discharged as waste by industry. particularly from abandoned workings and tailing of acid
mine operations. Acid mine drainage is a major problem in the Ohio, Delaware, and Susque-

hanna rivers and in certain tributaries of the Mississippi River.
Cold Water

Cold water can also be a water pollutant, harming the production of some agricultural
crops. Cold water released from the deep lavers of storage reservoirs into surface streams of ir-
rigation canals can, for example, have undesirable physiological effects on crops, retarding
germination and reducing yields. This has happened in rice-growing areas in the Sacramento

Valley of California. Cold water is also undesirable from the standpoint of recreational use.
Notes
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