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• Water is usually tasteless, odourless, colourless and, a

liquid in its pure state.

• Water is one of the best naturally occurring solvents on

earth and almost any substance will dissolve in it to

some degree. This is why it is seldom found in its “pure”

state

• It usually contains several impurities (gases, solids,

colour).

• Water falling to earth as rain, dissolves some of the

gases in the atmosphere and when it falls on the earth

and percolates through it, it dissolves the minerals

present in the earth.



Water Sources 

• Surface waters are those that come from rivers, streams,
ponds, lakes and reservoirs

• Ground waters come from wells, mines and springs.

• Ground water usually contains large amounts of
dissolved substances (minerals) because it percolates
(slowly filters) through rock and soil formations.

• The greater the depth below ground from which the
ground water comes, the higher the level of dissolved
minerals in the water.

• Ground water contains relatively small quantities of
suspended impurities and very little colour.

• In contrast, surface waters contain lower levels of
dissolved minerals, but higher suspended impurities,
colour and industrial pollutants.



Physical Impurities

• These are usually in the form of suspended impurities

and colour which can be separated from the water by

filtration.

• Suspended impurities are usually due to soil erosion and

this silt gives the water a hazy appearance. This is

referred to as ‘turbidity’ and will often settle out slowly in

reservoirs or tanks when this water is retained in these

for some time.



• Odour and taste in water are due to the presence of

dissolved gases such as sulfides, micro organisms,

natural organic contaminants such as lignins, tannins

and humic acids, and, increasingly now, due to industrial

contaminants.

• Colour and turbidity are usually measured by

instruments available for these purposes and are

expressed in “Hazen units” for colour and in
“Nephlometric Turbidity Units (Ntu)” for turbidity.



Mineral impurities

• The dissolved minerals in water are commonly referred

to as Total Dissolved Solids (TDS).

• The TDS content of any water is expressed in milligrams

/litre (mg/l) or in parts per million (ppm).

• The minerals are basically compounds (salts) of Calcium

(Ca), Magnesium (Mg) and Sodium (Na)

• Presence of Calcium or Magnesium Chloride, Calcium or

Magnesium Sulphate (CaSO4, MgCl2, etc) in water

causes ‘hardness in water’



• In some areas of India, there are ground waters which

contain fluoride salts of Ca and Mg. Fluoride in water

above 1.5 mg/l is dangerous and causes a disease

called ‘Fluorosis’ which affects the teeth and the bones

of humans who consume water with high levels of

fluoride.

• Iron is another contaminant/impurity which is not safe for

human consumption if it is present in water in excess of

0.3 mg/l.

• In several parts of eastern India, Arsenic is an impurity

which has been found in ground water and needs to be
removed as it is a slow poison.



Organic Impurities

• The upper layer of the earth’s crust contain residual

vegetable and animal matter along with bacteria and

other micro-organisms. Surface waters therefore usually

contain some organic matter (tannins, lignins, humic

acid) and are more readily exposed to biological

contamination.

• Agricultural run offs which bring with it pesticides and

fertilizer residues are starting to cause serious problems

with the use of surface waters.

• The constituent nutrients of fertilizers such as

phosphorus and nitrogen can cause rapid, wide spread

growths called “algal blooms” in lakes, ponds and

reservoirs



Standards of Water for Human Consumption

• Drinking water for human beings should contain some
level of minerals(TDS), but these levels should not be
excessive

• The standard that applies to India is the BIS 10500-1991
standard

• This standard used the WHO standard as the basis and
has been amended subsequently to take into account
the fact that over exploitation of ground water which has
the largest share of water supplied for human use has
deteriorated to such an extent that the crucial
parameters such as TDS, hardness, Chlorides, etc
usually exceed the desirable levels substantially



• Consequently, a higher permissible limit has been

specified

• The Central Water Commission provides a classification

of the tolerance limits for inland surface waters for the

various classes of water use.

• As per ISI-IS: 2296-1982, the tolerance limits of

parameters are specified as per classified use of water

depending on various uses of water.

http://www.cwc.nic.in/


• The following classifications have been adopted in India-

• Class A: Drinking water source without conventional

treatment but after disinfection

• Class B: Outdoor bathing

• Class C: Drinking water source with conventional

treatment followed by disinfection.

• Class D: Fish culture and wild life propagation

• Class E: Irrigation, industrial cooling or controlled waste

disposal



BIS Standard

• BIS is a statutory institution established under the

Bureau of Indian Standards Act, 1986 to promote

harmonious development of the activities of

standardization, marking and quality certification of

goods & attending to connected matters in the country

• The BIS standard applies to the purity level acceptable

for human beings to drink

• Bureau of Indian Standards has the following objectives -

i. To assess the quality of water resources, and

ii. To check the effectiveness of water treatment and

supply by the concerned authorities



• This standard specifies the acceptable limits and the

permissible limits in the absence of alternate source

• It is recommended that the acceptable limit is

to be implemented as values in excess of those

mentioned under ‘Acceptable’ render the water not

suitable.

• Such a value may, however, be tolerated in the absence

of an alternative source. However, if the value exceeds

the limits indicated under ‘permissible limit in the

absence of alternate source’ the sources will have to be

rejected.


























































