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ABSTRACT

Water pollution is the contamination of water bodies (e.g.

lakes, rivers, oceans,

aquifers and groundwater). Water pollution occurs when pollutants are discharged

directly or indirectly into water bodies without adequate treatment to remove harmful

compounds.

Water pollution affects plants and organisms living in these bodies of water. In almost

all cases the effect is damaging not only to individual species and populations, but also

to the natural biological communities.Millions depend on the polluted Yamuna river.

\_

Water is typically referred to as polluted
when it IS impaired
by anthropogenic contaminants and either
does not support a human use, such
as drinking water, and/or undergoes a
marked shift in its ability to support its
constituent biotic communities, such as fish.
Natural phenomena such as volcanoes,
algae blooms, storms, and earthquakes also
cause major changes in water quality and
the ecological status of water.

Categories

Surface water and groundwater have often
been studied and managed as separate

resources, although they are
interrelated. Surface water seeps through
the soil and becomes groundwater.
Conversely, groundwater can also feed
surface water sources. Sources of surface
water pollution are generally grouped into
two categories based on their origin.

Point source water pollutionrefers to
contaminants that enter a waterway from a
single, identifiable source, such as
a pipe or ditch. Examples of sources in this
category include discharges from a sewage
treatment plant, a factory, or a city storm
drain.
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Non-point sources

Non—point source pollution refers to diffuse
contamination that does not originate from a
single discrete source. NPS pollution is often the
cumulative effect of small amounts of
contaminants gathered from a large area. A
common example is the leaching out
of nitrogen compounds from fertilized
agricultural lands. Nutrient runoff in storm
water from “sheet flow" over an agricultural
field or a forest are also cited as examples of NPS
pollution.

Contaminated storm water washed off of parking
lots, roads and highways, called urban runoff, is
sometimes included under the category of NPS
pollution. However, this runoff is typically
channeled into storm drain systems and
discharged through pipes to local surface waters,
and is a point source.

Groundwater pollution

Interactions  between groundwater and  surface
water are complex. Consequently, groundwater
pollution, sometimes referred to as groundwater
contamination, is not as easily classified as
surface water pollution. By its very nature,
groundwater aquifers are susceptible to
contamination from sources that may not directly
affect surface water bodies, and the distinction of
point vs. non-point source may be irrelevant. A
spill  or ongoing releases of chemical
or radionuclide contaminants into soil (located
away from a surface water body) may not create
point source or non-point source pollution, but
can contaminate the aquifer below, defined as a
toxin plume. The movement of the plume, called
a plume front, may be analyzed through
a hydrological transport model or groundwater
model. Analysis of groundwater contamination
may focus on the soil characteristics and site
geology, hydrogeology, hydrology, and the
nature of the contaminants.

Causes

The specific contaminants leading to pollution in
water include a wide spectrum
of chemicals, pathogens, and physical or sensory
changes such as elevated temperature and
discoloration. While many of the chemicals and
substances that are regulated may be naturally
occurring  (calcium, sodium, iron, manganese,
etc.) the concentrationis often the key in
determining what is a natural component of
water, and what is a contaminant. High
concentrations of naturally occurring substances
can have negative impacts on aquatic flora and
fauna.

Oxygen-depleting substances may be natural
materials, such as plant matter (e.g. leaves and
grass) as well as man-made chemicals. Other
natural and anthropogenic substances may cause
turbidity (cloudiness) which blocks light and
disrupts plant growth, and clogs the gills of some
fish species.

Many of the chemical substances are toxic.
Pathogens can produce waterborne diseases in
either human or animal hosts. Alteration of
water's physical chemistry includes acidity
(change  in  pH), electrical  conductivity,
temperature, and
eutrophication. Eutrophication is an increase in
the concentration of chemical nutrients in an
ecosystem to an extent that increases in the
primary  productivity of the ecosystem.
Depending on the degree of eutrophication,
subsequent negative environmental effects such
as anoxia (oxygen  depletion) and  severe
reductions in water quality may occur, affecting
fish and other animal populations.

Pathogens

A manhole cover unable to contain a sanitary

sewer overflow.
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Coliform bacteria are a commonly

used bacterial indicator of water pollution,
although not an actual cause of disease.
Other microorganisms sometimes  found in
surface waters which have caused human

health problems include:

= Burkholderia pseudomallei
= Cryptosporidium parvum

= Giardia lamblia

= Salmonella

= Novovirus and other viruses

= Parasitic worms (helminths).

High levels of pathogens may result from
inadequately

treated sewage discharges." This  can  be
caused by a sewage plant designed with less
than secondary treatment (more typical in less-
developed countries). In developed countries,
older cities with aging infrastructure may have
leaky sewage collection systems (pipes, pumps,
valves), which can cause sanitary sewer
overflows. Some cities also have combined
sewers, which may discharge untreated sewage

during rain storms.

Pathogen discharges may also be caused by

poorly managed livestock operations.

Muddy river polluted by sediment.

Contaminants may

include organic and inorganic substances.

Organic water pollutants include:

= Detergents

= Disinfection by-products found in
chemically disinfected drinking water, such
as chloroform

= Food processing waste, which can include
oxygen-demanding substances, fats and
grease

= Insecticides and herbicides, a huge range
of organ halides and other chemical
compounds

= Petroleum hydrocarbons, including fuels
(gasoline, diesel fuel, jet fuels, and fuel oil)
and  lubricants  (motor oil), and
fuel combustion byproducts, from storm
water runoff

= Tree and bush debris from
operations

= Volatile organic compounds (VOCs), such
as industrial solvents, from improper
storage.

= Chlorinated solvents, which are dense non-
aqueous phase liquids (DNAPLSs), may fall
to the bottom of reservoirs, since they don't
mix well with water and are denser.

= Polychlorinated biphenyl (PCBs)

= Trichloroethylene

= Perchlorate

logging

Many chemicals undergo reactive decay or
chemically change especially over long periods
of  time in groundwater reservoirs. A
noteworthy class of such chemicals is
the chlorinated hydrocarbons such
as trichloroethylene (used in industrial metal
degreasing and electronics manufacturing)
and tetra choloro ethylene used in the dry
cleaning industry (note latest advances in
liquid carbon dioxide in dry cleaning that
avoids all use of chemicals).
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Both of these chemicals, which
are carcinogens themselves, undergo  partial
decomposition reactions, leading to new
hazardous chemicals (including  dichloro

ethylene and vinyl chloride).

Groundwater pollution is much more difficult to
abate than surface pollution because groundwater
can move great distances through
unseen aquifers.  Non-porous aquifers such
as clays partially purify water of bacteria by
simple filtration (adsorption and absorption),
dilution, and, in some cases, chemical reactions
and biological activity: however, in some cases,
the pollutants merely transform to soil
contaminants. Groundwater that moves through
cracks and cavernsis not filtered and can be
transported as easily as surface water. In fact,
this can be aggravated by the human tendency to
use natural sinkholesas dumps in areas of
Karst topography.

There are a variety of secondary effects
stemming not from the original pollutant, but a
derivative condition. An example s silt-
bearing surface runoff, which can inhibit the
penetration of sunlight through the water

column, hampering photosynthesis in  aquatic
plants.
Measurement

Environmental Scientists preparing water auto
samplers.

Water pollution may be analyzed through several
broad categories of methods: physical, chemical
and biological. Most involve collection of
samples, followed by specialized analytical tests.
Some methods may be conducted in situ, without
sampling, such as temperature. Government
agencies and research organizations have
published standardized, validated analytical test
methods to facilitate the comparability of results
from disparate testing events.

Sampling

Sampling of water for physical or chemical testing
can be done by several methods, depending on the
accuracy needed and the characteristics of the
contaminant. Many contamination events are
sharply restricted in time, most commonly in
association with rain events. For this reason
"grab” samples are often inadequate for fully
quantifying  contaminant  levels.  Scientists
gathering this type of data often employ auto-
sampler devices that pump increments of water at
either time or discharge intervals.

Sampling for biological testing involves collection
of plants and/or animals from the surface water
body. Depending on the type of assessment, the
organisms  may  be identified  for bio
surveys (population counts) and returned to the

water body, or they may be dissected
for bioassays to determine toxicity.

Physical testing

Common physical tests of water include
temperature, solids concentrations (e.g., total

suspended solids (TSS)) and turbidity.

Chemical testing

Water samples may be examined using the

principles  of analytical ~ chemistry.  Many
published test methods are available for both
organic and inorganic compounds. Frequently
used methods include pH, biochemical oxygen
demand (BOD), chemical oxygen demand (COD),
nutrients nitrate and phosphorus compounds),
metals (including copper, zinc, cadmium, lead and
mercury), oil

and grease, total petroleum

hydrocarbons (TPH), and pesticides.
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Biological testing

Biological testing involves the use of plant,
animal, and/or microbial indicators to monitor
the health of an aquatic ecosystem.

Control of pollution

Domestic sewage

Domestic sewage is 99.9 percent pure water,
while the other 0.1 percent are pollutants.
Although found in low concentrations, these
pollutants pose risk on a large scale. In urban
areas, domestic sewage is typically treated by
centralized sewage treatment plants. In the
U.S., most of these plants are operated by local
government agencies, frequently referred to
as publicly owned treatment works (POTW).
Municipal treatment plants are designed to
control conventional pollutants: BOD and
suspended solids. Well-designed and operated
systems (i.e., secondary treatment or better) can
remove 90 percent or more of these pollutants.
Some plants have additional sub-systems to
treat nutrients and pathogens. Most municipal
plants are not designed to treat toxic pollutants
found in industrial wastewater.

Cities with sanitary sewer overflows or
combined sewer overflows employ one or
more engineering approaches to reduce
discharges of untreated sewage, including:

= utilizing agreen
infrastructure approach to  improve
storm water management capacity

throughout the system, and reduce
the hydraulic overloading of  the
treatment plant

= repair and replacement of leaking and
malfunctioning equipment

= increasing overall hydraulic capacity of
the sewage collection system (often a
very expensive option).

A household or business not served by a
municipal treatment plant may have an
individual septic  tank, which treats the
wastewater on site and discharges into the soil.
Alternatively, domestic wastewater may be sent
to a nearby privately owned treatment system
(e.g. in a rural community).

Industrial waste water

Dissolved air flotation system for treating
industrial wastewater.

Some industrial facilities generate ordinary
domestic sewage that can be treated by
municipal facilities. Industries that generate
wastewater with high concentrations of
conventional pollutants (e.g. oil and grease),
toxic pollutants (e.g. heavy metals, volatile
organic compounds) or other nonconventional
pollutants such as ammonia, need specialized
treatment systems. Some of these facilities can
install a pre-treatment system to remove the
toxic components, and then send the partially
treated wastewater to the municipal system.
Industries generating large volumes of
wastewater typically operate their own
complete on-site treatment systems.

Water Environment

The existing scenario of water environment
essentially deals with the availability of water
resources of acceptable quality and the
prevailing quality of utilization pattern. The
water resources of the region depend on the
participation and the water available from the
adjoining region by way of surface water flows
through canals. The recharge potentials of
groundwater reserves also influence the
availability of annual utilizable groundwater
resources. The water resources are thus
influenced by climate, physiography and
hydrogeology of the region.
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Assimilative capacity of water bodies is defined
as maximum amount of pollutant load that can
be discharged without impairing water quality
for their designated best usage. The basic
phenomenon governing the assimilative capacity
of water sources is the self- purification
capacity.

Sources of Water Pollution
(a)Point sources

The two major point sources of pollution in
water bodies in study area are municipal and
industrial wastes.

(b)Non-point Sources

Run off from rural settlement and agricultural
fields is a major nonpoint sources of water
pollution due to the excessive use of chemical
fertilizers and pesticides for agriculture, the
prevailing practices of open defecation and
cattle swimming or wallowing. Inadequate solid
waste handling and disposal systems in most of
the towns further add to the problems.

Status and Assessment of Water Quality

Water quality and the aquatic environment are
closely related. Both are strongly influenced by
water quantity and all three are interrelated with
land use. Urban development altered vegetarian
cover and other human activities create point
and diffuse sources of pollution and change the
run off regime, adversely affecting the quality,
quantity and seasonal availability of water.
Water resource developments also have adverse
impacts, to varying degrees depending on the

nature.

Water Quality Parameter

Water the most vital resource for all kinds of
life on this planet is also the resources,
adversely affected both qualitatively and
quantitatively by all kinds of human activities or
land, in air or in water.

Temperature :-

The parameter of temperature is basically
important for its effects on the chemistry, and
biological reactions in the organisims in water.
A rise in temperature of the water leads to the
seeding up of the chemical reactions in water
reduce s the solubility of gases and amplifies the
tastes and ordours. Water in the temperature
range of 7° to 11° has a pleasant taste and is
refreshing. At higher temperature with less
dissolved gases, the water becomes tasteless and
even does not quench the thirst. At elevated
temperatures, metabolic activity of the
organisms increases, requiring more oxygen but
at the same time the solubility of oxygen
decreases, thus accentuating the stress
Organisms in water have varying sensitivities to
temperature. The organisms with a high
resistance to temperature fluctuations are called
‘eurythermic’ while the organisms with low
tolerance are referred as ‘stenothermic’ .The
disease resistance in the fishes also decreases
with the rise in temperature.

Temperature is also very important in the
determination of various other parameters such
as pH, conductivity, saturation level of gases
and various forms of alkalinity, etc. Data on
temperature is also required by the industries in
heat transmission calculations, cooling tower
and process use.
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