MODULE 3: Water Pollution

a) Introduction

b) Water quality standards

c) Water pollution

d) Control of water pollution

e) Water pollution legislations

f) Water quality management in Rivers



Water Quality

Pure water with no extraneous matter in it is not available in nature;
neither is it advisable to use such water for human consumption, as
water happens to be one of the sources of mineral supply to the
human body.

The parameters that define water quality are of three major categories:
m Physical

m Chemical

m Microbiological, and Radiaoactive aspects.



Water Quality

Physical Parameters
* Colour

* Taste

* Odour

* Temperature

* Turbidity



Water Quality

Chemical parameters

* Total Dissolved Solids
* pH

* Hardness

* [ron

* Manganese

* Chlorides
e Sulphates
* Nitrates

e Fluorides
* Toxic materials, etc.



Water Quality

Microbiological aspects

Natural waters get easily contaminated with micro-organisms,
especially bacteria and virus. These micro-organisms are largely
harmless (non-pathogenic), but some species are found to be harmful
(pathogenic) and cause waterborne diseases.



Water Quality Standards

World Health Organization (WHO), a premier organization with its head
quarters at Geneva, prescribes water quality standards for human
consumption. Individual countries formulate their standards drawing
guidelines from WHO.

Standards in India are fixed by the Bureau of Indian Standards. Drinking
water standards are classified under IS: 10500.



IS 10500 : 2012

Table 2 General Parameters Concerning Substances Undesirable in Excessive Amounts

(Foreword and Clause 4)

Sl No. Characteristic Requirement Permissible Method of Test, Remarks
(Acceptable Limit in the Ref to
Limit) Absence of
Alternate
Source
(1) (2) (3) (4) (5) (6)
i) Aluminium (as Al), mg/l, Max 0.03 0.2 IS 3025 (Part 55) —

i) Ammonia (as total ammonia-N), 0.5 No relaxation IS 3025 (Part 34) _

mg/l, Max

i) Anionic detergents (as MBAS) 0.2 1.0 Annex K of IS 13428 —

mg/l, Max

iv) Barium (as Ba), mg/l, Max 0.7 No relaxation Annex F of IS 13428*% —

or IS 15302

v) Boron (as B), mg/l, Max 0.5 1.0 IS 3025 (Part 57) —_

vi) Calcium (as Ca), mg/l, Max 75 200 IS 3025 (Part 40) —

vii) Chloramines (as Cl), mg/l, Max 4.0 No relaxation IS 3025 (Part 26)* —

) or APHA 4500-C1 G
viii) Chloride (as Cl), mg/l, Max 250 1 000 IS 3025 (Part 32) —

ix) Copper (as Cu), mg/l, Max 0.05 1.5 IS 3025 (Part 42) —

x) Fluoride (as F) mg/l, Max 1.0 1.5 IS 3025 (Part 60) —

xi) Free residual chlorine, mg/l, Min 0.2 | IS 3025 (Part 26) To be applicable only when
water is chlorinated. Tested
at consumer end. When pro-
tection against viral infec-
tion is required, it should be
minimum 0.5 mg/l

xii) Iron (as Fe), mg/l, Max 0.3 No relaxation IS 3025 (Part 53) Total concentration of man-
ganese (as Mn) and iron (as
Fe) shall not exceed 0.3 mg/1

xiii) Magnesium (as Mg), mg/l, Max 30 100 IS 3025 (Part 46) —
xiv) Manganese (as Mn), mg/l, Max 0.1 0.3 IS 3025 (Part 59) Total concentration of man-

ganese (as Mn) and iron (as
Fe) shall not exceed 0.3 mg/1



Water Pollution

Water is extremely essential for life, this common fact is known to all. It
is required to meet our basic needs in day to day life viz., cooking,
drinking, bathing, disposal of sewage, irrigation, generating electricity
in power plants, cooling and manufacturing different products in
industries and the disposal of industrial wastes. During all these
processes the undesirable substances are added to the water resources
to a great extent. This alters the basic chemistry of water in rivers and
streams.



Sources of Water Pollution

(i) Domestic sewage

This includes household’s wastes like food wastes, synthetic detergents
used for washing clothes and cleaning bathrooms and latrines and
water based paints.

Contd..



Sources of Water Pollution

(ii) Industrial effluents

The industrial wastes are discharged in the adjoining rivers and streams
through flush lines of factories. The textiles, sugar and fertilizers
factories, oil refineries, drugs manufacture, rubber, and rayon fibers,
the paper industries and the chemical factories all produce Chemical

pollution.

Contd..



Sources of Water Pollution

(iii) Agricultural source

Increased use of fertilizers has become essential for high yielding crop
plants. Excess of nitrates used as fertilizers seep into ground water is
carried into lakes and pond. On entering the drinking water supply
system these create several health problems.

Contd..



Sources of Water Pollution

(iv) Pesticides

These include insecticides, fungicides, nematicides, rodenticides,
herbicides and soil fumigants. These contain chlorinated hydrocarbons,
organophosphates, metallic salts, carbonates, acetic acid derivatives
etc. many pesticides are non-degradable. They pass through the food
chains and accumulate in fatty tissues thus causing several health
hazards.

Contd..



Sources of Water Pollution

(v) Thermal pollution

Power plants and nuclear power stations are the main sources of
thermal pollution of water where water is used for cooling and
becomes hot. The hot water on entering the main water body raises its
temperature, which kills fishes and other aquatic animals and increases

the rate of respiration in aquatic plants.

Contd..



Sources of Water Pollution

(vi) Pathogenic organisms

Sewage and domestic waste from houses introduces pathogenic
organisms viz., protozoa, worms-eggs and bacteria into water. This
contaminated water if consumed causes jaundice, typhoid, dysentery,
cholera, tuberculosis etc.

Contd..



Sources of Water Pollution

(vii) Mineral oils

Oil from oil spills and washings of automobiles finds way into river
water through sewers.

Contd..



Sources of Water Pollution

(viii) Underground water pollution

Underground water particularly in cities and industrial areas is no more
pure and safe. The sources of underground water pollution are sewage,
seepage, pits, industrial effluents, septic tanks, fertilizers and
pesticides, garbage etc.

Contd..



Sources of Water Pollution

(ix) Marine water pollution

River and stream network sources of water ultimately end up ocean
and seas. Thus, these acts as the sink of all natural and man-made
water based pollutants. The main sources of oceanic pollution are
discharges of oil, greases, petroleum products, detergents, sewage and
garbage including radioactive wastes.



Effect of Water Pollution

The main effects of water pollutants are:

1.Compounds of mercury, arsenic and lead are poisonous and
chemically harmful as they even affect water treatment plants e.g.
organic sulphur compounds interfere with nitrification.

2.Mercury when dissolved in water is absorbed by aquatic plants and
enters the food chain. Lead impairs metabolism and brings about
congenital deformities, anaemia etc.

3.Cadmium damages kidneys and liver.

Contd..



Effect of Water Pollution

4.Inorganic nitrates and phosphates promote growth of oxygen-

consuming algae, which result in the death of fishes and other aquatic
animals.

5. Presence of dyes and compounds in the discharged water changes
the colour of water.

6. Soap, detergents and, alkalis result in foam formation.

Contd..



Effect of Water Pollution

7.Industrial effluents containing iron, free chlorine, phenol, manganese,
oils, hydrocarbons, ammonia, algae and microorganisms impair the
taste and odours of water.

8. The nitrates and phosphates dissolved in water accelerate the
growth of microorganisms, which consume much of the dissolved
oxygen depriving fish and other aquatic life (Eutrophication).

9. Biomagnifications is the increase of toxic materials at each tropic
level of a food chain.



Control of Water Pollution

It is easy to reduce water pollution from point sources by legislation.

However, due to absence of defined strategies it becomes difficult to
prevent water pollution from non-point sources. The following points
may help in reducing water pollution from non-point sources.

(i) Judicious use of agrochemicals like pesticides and fertilizers which
will reduce their surface run-off and leaching. Avoid use of these on
sloped lands.

(ii) Use of nitrogen fixing plants to supplement the use of fertilizers.

Contd..



Control of Water Pollution

(iii) Adopting integrated pest management to reduce reliance on
pesticides.

(iv) Prevent run-off of manure. Divert such run-off to basin for
settlement. The nutrient rich water can be used as fertilizer in the

fields.

(v) Separate drainage of sewage and rain water should be provided to
prevent overflow of sewage with rainwater.

(vi) Planting trees would reduce pollution by sediments and will also
prevent soil erosion.



Environmental Legislations related to Water

1882 — The Easement Act allows private rights to use a resource that is,
groundwater, by viewing it as an attachment to the land. It also states that all
surface water belongs to the state and is a state property.

1897 — The Indian Fisheries Act establishes two sets of penal offences
whereby the government can sue any person who uses dynamite or other
explosive substance in any way (whether coastal or inland) with intent to
catch or destroy any fish or poisonous fish in order to kill.

1956 — The River Boards Act enables the states to enroll the central
government in setting up an Advisory River Board to resolve issues in inter-
state cooperation.

Contd..



Environmental Legislations related to Water

1970 — The Merchant Shipping Act aims to deal with waste arising
from ships along the coastal areas within a specified radius.

1974 — The Water (Prevention and Control of Pollution) Act establishes
an institutional structure for preventing and abating water pollution. It
establishes standards for water quality and effluent. Polluting industries
must seek permission to discharge waste into effluent bodies. The
CPCB (Central Pollution Control Board) was constituted under this act.

1977 — The Water (Prevention and Control of Pollution) Cess Act
provides for the levy and collection of cess or fees on water consuming
industries and local authorities.

Contd..



Environmental Legislations related to Water

1978 — The Water (Prevention and Control of Pollution) Cess Rules
contains the standard definitions and indicate the kind of and location
of meters that every consumer of water is required to affix.

1991 — The Coastal Requlation Zone Notification puts regulations on
various activities, including construction, are regulated. It gives some
protection to the backwaters and estuaries.



Water (Prevention And Control Of Pollution)
Act, 19/4

It provides for maintaining and restoring the wholesomeness of water by
preventing and controlling its pollution. Pollution is defined as such contamination
of water, or such alteration of the physical, chemical or biological properties of
water, or such discharge as is likely to cause a nuisance or render the water harmful
or injurious to public health and safety or harmful for any other use or to aquatic
plants and other organisms or animal life.

The definition of water pollution has thus encompassed the entire probable agents
in water that may cause any harm or have a potential to harm any kind of life in any
way. The salient features and provisions of the Act are summed up as follows:

(i) It provides for maintenance and restoration of quality of all types of surface and
ground water.



Water (Prevention And Control Of Pollution)
Act, 19/4

(ii) It provides for the establishment of Central and State Boards for pollution
control.

(i) It confers them with powers and functions to control pollution.
(iv) The Act has provisions for funds, budgets, accounts and audit
of the Central and State Pollution Control Boards.

(v) The Act makes provisions for various penalties for the defaulters

and procedure for the same.



Central Pollution Control Board (CPCB)

* It advises the central govt. in matters related to prevention and control of water
pollution.

* Coordinates the activities of State Pollution Control Boards and provides them technical
assistance and guidance.

e Organizes training programs for prevention and control of pollution.

* Organizes comprehensive programs on pollution related issues through mass media.
* Collects, compiles and publishes technical and statistical data related to pollution.

* Prepares manuals for treatment and disposal of sewage and trade effluents.

* Lays down standards for water quality parameters.

* Plans nation-wide programs for prevention, control or abatement of pollution.

» Establishes and recognizes laboratories for analysis of water, sewage or trade effluent
sample.



State Pollution Control Boards

The State Pollution Control Boards also have similar functions to be executed at
state level and are governed by the directions of CPCB.

* The Board advises the state govt. with respect to the location of any industry that
might pollute a stream or a well.

* |t lays down standards for effluents and is empowered to take samples from any
stream, well or trade effluent or sewage passing through an industry.

* The State Board is empowered to take legal samples of trade effluent in
accordance with the procedure laid down in the Act. The sample taken in the
presence of the occupier or his agent is divided into two parts, sealed, signed by
both parties and sent for analysis to some recognized lab. If the samples do not
conform to the prescribed water quality standards (crossing maximum
permissible limits), then ‘consent’ is refused to the unit.



State Pollution Control Boards

* Every industry has to obtain consent from the Board (granted for a fixed duration)
by applying on a prescribed Proforma providing all technical details, along with a
prescribed fee following which analysis of the effluent is carried out.

* The Board suggests efficient methods for utilization, treatment and disposal of
trade effluents.



Water quality management in Rivers



