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Lesson 1 Sources of Water for Domestic Use

There are three possible sources of water for our daily use. One is rain water
collected from roofs of buildings or special water sheds and stored in cisterns or ponds.
Another is natural surface water, in streams and lakes. The third and most important in

rural areas is ground water stored in the earth’s crust.
Rain water

In regions where there is a fair amount of rainfall, rain water is often collected
from buildings roofs or from outdoor water sheds, and stored in cisterns or ponds. In
some rural sections of the country cistern water is used for all domestic and farm
purposes, including drinking. This is particularly true where ground water is difficult to
obtain or, if obtainable, is for any reason unsatisfactory. When cistern water is used for
drinking the cistern should be filled only with clean rain water and should be well
protected from contamination. To be absolutely safe for drinking, cistern water should
be boiled, chlorinated, or otherwise sterilized.

Cistern water is soft water; therefore, in regions where ground water is especially hard,
cisterns are frequently used as a source of soft water for the hot-water supply in homes.

Farm ponds are an increasingly important source of water for livestock, irrigation,
spraying, and fire fighting. When correctly constructed and properly managed they also
provide an important source of food fish. They are useful for recreation such as fishing,

swimming, boating, and skating.
Natural surface waters

Natural surface waters from streams, lakes, and ponds are used extensively for

irrigation, for industrial purposes, and for city water supplies. They are also used to
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some extent for domestic purposes in rural areas. When used for city water supplies or
domestic purpose, surface waters usually must be treated by filtration and chlorination
to make them suitable for human consumption. Water so treated is said to be potable,

i.e., suitable for drinking.
Ground water

The principal source of water for domestic uses in rural areas is ground water
from springs and wells. Some cities also use ground water from wells. In some regions
irrigation water is pumped from wells.

The character of ground water from springs and wells depends upon the nature
and condition of the soil and rock through which it passes. If it contacts very little
soluble material, it will be soft water, and because of the filtering action of the soil it
may be cleaner and purer than rain water.

That portion of the total rainfall which soaks into the earth’s crust (approximately
one-third) percolates downward into the porous spaces in the soil and rock where it
remains, or from which it finds its way out to the surface in some way. The exact
behavior at any particular location depends upon the amount of rainfall and the

character of the earth’s crust through which it percolates.

1.1 Vocabulary

crust [krAst] nAb5e; HhFE

rainfall ['reinfo:1] nbEM; TW; MBNE
water sheds ph. K3

cistern ['siston] nfiE/KaE; K8, kit
contamination [ken,temi'neifan] nEsY: 53
chlorinated ['klo:rineitid] adj IR L HER
sterilize ['sterilaiz] v EE; HE
irrigation [,iri'geifan] n. WL

fire fighting phIHBTEP TAE
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filtration [fil'treifan] n.id IE IEE

well [wel] n.KFH:

soak [souk] vt fHIRE; Rl B
percolate ['pa:kaleit] vt 5 R E
porous ['po:ras] adj. ZfLH): BKHE)

1.2 Translation Skill |

1A SR
FEERICWEA —d 2 (. RS ERNF R IEREE M0 E SR B
g BRI 1) B R L RN =TT THE T ORI 260 E 0 3 @R
P B SOER R X QMR ] B HEAC > R E iR X .
Example 1. The service offered did not appear to be as good as people could get
from a private well or cistern.
(%] Frif a5 LB A i AATTH B KB /K Bkt 75 (& .
Example 2. in 1950, there were over 17,000 urban water systems in the US.
(3] 1950 €, SeEHAK RS O 17,000 1.

Example 3. scientific knowledge established for certain that waterborne germs

caused typhoid and cholera.
(3] Bl2ERHRM M HIIESE T /KA MR T B EMERL.

Exercises

1. In some rural sections of the country cistern water is used for all domestic and
farm purposes, including drinking.

2. Therefore, in regions where ground water is especially hard, cisterns are
frequently used as a source of soft water for the hot-water supply in homes.

3. The exact behavior at any particular location depends upon the amount of

rainfall and the character of the earth’s crust through which it percolates.

-3-
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1.3 Reading Material

Surface Water and Ground Water

Water is continually moving around, through, and above the Earth. It moves as
water vapor, liquid water, and ice. It is constantly changing its form. Water on Earth is
known by different terms, depending on where it is and where it came from.

The movement of water is referred to as the global water cycle (hydrologic cycle).
Precipitation, evaporation/transpiration, and runoff (surface runoff and subsurface
infiltration) are the primary phases in the hydrologic cycle. The global water budget is

based on the recycling (movement, storage, and transfer) of the Earth’s water supply.
Surface water

The volume of the Earth’s water supply is about 326 million cubic miles. Each
cubic mile is greater than 1 trillion gallons. Although water is abundant on a global
scale, more than 99% is unavailable for our use. A mere 0.3% is usable by humans,
with an even smaller amount accessible.

Surface water is a term used to describe water in a watercourse, lake or wetland,
and any includes water flowing over or lying on land after having precipitated naturally,
or after having risen to the surface naturally from underground. Surface water supplies,
primarily river runoff, are about 300 cubic miles. That means we have about 1/10,000th
of 1% to use. Conservation is important!

Surface runoff plays an important role in the recycling process. Not only does it
replenish lakes, streams, and groundwater; it also creates the landscape by eroding
topography and transporting the material elsewhere. A stream typically transports three
types of sediment—dissolved load, suspended load, and bed load. Chemical weathering
of rocks produces ions in solution (examples Ca®", Mg”", and HCOs). Hence, a
dissolved loads. High concentrations of Ca*" and Mg3+ are also known by another name
—hard water. Some of you may be very familiar with hard water. Suspended sediment

makes water look cloudy or opaque. The greater the suspended load, the muddier the

_4-
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water. Bed load settles on the bottom of the channel. Bed load sediment moves by
bouncing or rolling along the bottom. The distance that bed load travels depends on the

velocity of the water.
Underground water

Of all the earth’s water ,97% is found in the oceans, 2% in glaciers and only 1%
on land .of this 1% almost all (97%) is found beneath the surface and called
sub-surface or underground water. most of this water eventually finds its way back to
the sea either by underground movement or by rising into surface streams and lakes.

Many theories have been presented to explain the large volume of water
underneath the earth’s surface. Vitruvius was the first to recognize that precipitation
provided the main source of sub-surface water, although his explanations of the
mechanics involved were not very scientific. His theory, now firmly established, is the
infiltration theory, and states that underground water is the result of water seeping
downwards from the surface, either directly from precipitation or indirectly from
streams and lakes. A very small proportion of the total volume of sub-surface water is
derived from other sources.

During precipitation water infiltrates into the ground, under the influence of
gravity, this water travels downwards through the minute pore spaces between the soil
particles until it reaches a lawyer of impervious bedrock, through which it cannot
penetrate .the excess moisture draining downwards then fills up all the pore spaces
between the soil particles ,displacing the soil air. During times of excessive rainfall
such saturated soil may be found throughout the soil profile, while during periods of
drought it may be non-existent. Normally the upper limit of saturated soil, termed the
water table, is a meter or so below the surface, the height depending on soil

characteristics and rainfall supply.
Surface water /groundwater interaction

Surface streams have an effect on the groundwater table. Influent streams recharge
groundwater supplies. Influent streams, located above the groundwater table, flow in
direct response to precipitation. Water percolates down through the vadose zone to the

water table, forming a recharge mound (Fig. 1).
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EPHEMERAL STREAM
(INFLUENT)

PERENNIAL STREAM (&
- (effluent) ;

recharge mound __

| o

| groundwater e {:‘
Fig. 1 Recharge mound Fig. 2 Groundwater seeping

Effluent streams are discharge zones for groundwater. Effluent streams are

generally perennial. Groundwater seeps into stream channels (Fig.2), maintaining water

flow during dry seasons.



Lesson 2 Water Quality

What is in the water?

Is it safe to drinking? Can fish and other aquatic life thrive in streams and lakes
that are affected by human activities? What is the water quality? To answer these
questions, it is helpful to understand what “water quality” means, how it is determined,

and the natural processes and human activities that affect water quality.
What do we mean by “water quality”?

Water quality can be thought of as a measure of the suitability of water for a
particular use based on selected physical, chemical, and biological characteristics. To
determine water quality, scientists first measure and analyze characteristics of the water
such as temperature, dissolved mineral content, and number of bacteria. Selected
characteristics are then compared to numeric standards and guidelines to decide if the

water is suitable for a particular use.
How is water quality measured?

Some aspects of water quality can be determined right in the stream or at the well.
These include temperature, acidity (pH), dissolved oxygen, and electrical conductance
(an indirect indicator of dissolved minerals in the water). Analyses of individual

chemicals generally are done at a laboratory.
Why do we have water-quality standards and guidelines?

Standards and guidelines are established to protect water for designated uses such
as drinking, recreation, agricultural irrigation, or protection and maintenance of aquatic
life. Standards for drinking water quality ensure that public drinking water supplies are

as safe as possible. The U.S. Environmental Protection Agency (USEPA) and the States



