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Introduction

Freshwater is a finite resource, and readily accessible supplies 
are becoming less abundant. With water scarcity a reality in 
many parts of the world, increases in population and income 
along with the impacts of climate change are expected to 
further exacerbate this issue. Achieving sustainable solutions is 
compounded by the energy demands of obtaining, storing,
and producing a safe water supply.

Approximately 1.4kWh of energy are needed to collect and 
treat 1,000 gallons of surface water, and 1.8 kWh are needed to 
collect and treat a similar volume of groundwater
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Introduction

The purpose of water treatment is to provide potable water 
that is palatable. Potable water refers to water that is healthy 
for human consumption and free of harmful microorganisms 
and organic and inorganic compounds that either cause 
adverse physiological effects or do not taste good.

Palatable describes water that is aesthetically acceptable
to drink or free from turbidity, color, odor, and objectionable 
taste. Water that is palatable may not be safe.
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Introduction

In developed countries, water is treated to be both potable 
and palatable. However, some people do not like the 
palatability of municipal waters, and this has given rise to the 
increased use of household point-of-use treatment systems 
and bottled water.
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Introduction
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Characteristics of Untreated Water
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PHYSICAL CHARACTERISTICS

Turbidity

Turbidity measures the optical clarity of water. It is caused by 
the scattering and absorbance of light by suspended particles 
in the water.
A turbidimeter is used to measure the interference of the light 
passage through the water. Turbidity is reported in terms of 
nephelometric turbidity units (NTU).

The World Health Organization reports that a turbidity of <5 
NTU is usually acceptable but may vary depending upon the 
availability and resources for treatment. In the United States, 
many water utilities aim to treat the water to <0.1 NTU.
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PHYSICAL CHARACTERISTICS

Particles

Particles in natural waters are solids larger than molecules but 
generally not distinguishable by the unaided eye. They may 
adsorb toxic metals or synthetic organic chemicals.

Water treatment considers particles in the size range 0.001–
100 mm. Particles larger than 1 mm are called suspended 
solids, while particles between about 0.001 and 1 mm can be 
considered colloidal particles (though some researchers go as 
low as 0.0001 mm). Constituents smaller than 0.001 mm are 
called dissolved particles.



10

PHYSICAL CHARACTERISTICS

Color

Color is imparted to water by dissolved organic matter, natural 
metallic ions such as iron and manganese, and turbidity.

Most people can detect color at more than 15 true color units 
for water in a glass.

Taste and odor

Taste and odor can originate from dissolved natural organic 
or inorganic constituents and biological sources present in 
raw waters. They can also be an outcome of the water 
treatment process
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MAJOR AND MINOR INORGANIC CONSTITUENTS
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MAJOR AND MINOR INORGANIC CONSTITUENTS
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MAJOR ORGANIC CONSTITUENTS
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MICROBIAL CONSTITUENTS
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MICROBIAL CONSTITUENTS



16

MICROBIAL CONSTITUENTS
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Water Quality Standards
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