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WATER POLLUTION

Water pollution is the contamination of water bodies

(e.0. lakes, rivers, oceans, aquifers and groundwater). Water pollution occurs when pollutants are
directly or indirectly discharged 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.

INTRODUCTION

Water pollution is a major global problem which requires ongoing evaluation and revision of water
resource policy at all levels (international down to individual aquifers and wells). It has been
suggested that it is the leading worldwide cause of deaths and diseases, and that it accounts for
the deaths of more than 14,000 people daily. An estimated 580 people in India die of water
pollution related illness every day. Around 90% the water in the cities of China is polluted, and as
of 2007, half a billion Chinese had no access to safe drinking water. In addition to the acute
problems of water pollution in developing countries, developed countries continue to struggle with
pollution problems as well. In the most recent national report on water quality in the United States,
45 percent of assessed stream miles, 47% of assessed lake acres, and 32 percent of
assessed bays and estuarine square miles were classified as polluted. The head of Chinas
national development agency in 2007 said 1/4th the length of China's seven main rivers were so
poisoned the water harmed the skin.

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, 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.

WASTE WATER

Wastewater, also written as waste water, is any water that has been adversely affected in quality

by anthropogenic influence. Municipal wastewater is usually conveyed in acombined
sewer or sanitary sewer, and treated at a wastewater treatment plant. Treated wastewater is
discharged into receiving water via an effluent sewer. Wastewaters generated in areas without
access to centralized sewer systems rely on on-site wastewater systems. These typically comprise
a septic tank, drain field, and optionally anon-site treatment unit.
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Sewage is the subset of wastewater that is contaminated with feces or urine, but is often used to
mean any wastewater. Sewage includes domestic, municipal, or industrial liquid waste products
disposed of, usually via a pipe or sewer (sanitary or combined), sometimes in a cesspool emptier.

Sewerage is the physical infrastructure, including pipes, pumps, and screens, channels etc. used
to convey sewage from its origin to the point of eventual treatment or disposal. It is found in all
types of sewage treatment, with the exception of septic systems, which treat sewage on site.

ORIGIN OF WASTE WATER

Wastewater or sewage can come from (text in brackets indicates likely inclusions or
contaminants):

o Human waste (feces, used toilet paper or wipes, urine, or other bodily fluids), also known
as black water, usually from lavatories;

o Sewage treatment plant discharge;

o Washing water (personal, clothes, floors, dishes, etc.), also known as greywater or sullage;

o Rainfall collected on roofs, yards, hard-standings, etc. (generally clean with traces

of oils and fuel);
o Groundwater infiltrated into sewage;

o Urban rainfall runoff from roads, car parks, roofs, sidewalks/pavements (contains oils,
animal feces, litter, gasoline/petrol, diesel or rubber residues, soap scum, metals from
vehicle exhausts, etc.);

o Highway drainage (oil, de-icing agents, rubber residues);
o Black water (surface water contaminated by sewage);
. Industrial waste
o Industrial site drainage (silt, sand, alkali, oil, chemical residues);
o Industrial cooling waters (biocides, heat, slimes, silt);
o Industrial process waters;
o Organic or biodegradable waste, including waste from abattoirs, creameries,
and ice cream manufacture;
o Organic or non bio-degradable/difficult-to-treat waste
(pharmaceutical or pesticide manufacturing);
o Agricultural drainage, direct and diffuse.
o Hydraulic fracturing

o Produced water from oil & natural gas production
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WASTE WATER CONSTITUENTS

The composition of wastewater varies widely. This is a partial list of what it may contain:

Water (more than 95 percent), which is often added during flushing to carry waste down a
drain;

Pathogens such as bacteria, viruses, prions and parasitic worms;

o Organic particles such as feces, hairs, food, vomit, paper fibers, plant material, humus,
etc.;

o Soluble organic material such as urea, fruit sugars,
soluble proteins, drugs, pharmaceuticals, etc.;

o Animals such as protozoa, insects, arthropods, small fish, etc.;

. Gases such as hydrogen sulfide, carbon dioxide, methane, etc.;

. Emulsions such as paints, adhesives, mayonnaise, hair colorants, emulsified oils, etc.;

. Toxins such as pesticides, poisons, herbicides, etc.
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WASTEWATER QUALITY INDICATORS

Any oxidizable material present in a natural waterway or in an industrial wastewater will be

oxidized both by biochemical (bacterial) or chemical processes. The result is that the oxygen

content of the water will be decreased.

Those biochemical reactions create what is measured in the laboratory as the biochemical oxygen
demand (BOD). Such chemicals are also liable to be broken down using strong oxidizing agents
and these chemical reactions create what is measured in the laboratory as the chemical oxygen
demand (COD). Both the BOD and COD tests are a measure of the relative oxygen-depletion
effect of a waste contaminant. Both have been widely adopted as a measure of pollution effect.
The BOD test measures the oxygen demand of biodegradable pollutants whereas the COD test

measures the oxygen demand of oxidizable pollutants.

WATER TREATMENT

Water treatment is, collectively, the industrial-scale processes that make water more acceptable

for an end-use, which may be drinking, industry, or medicine. Water treatment is unlike small-scale

water sterilization that campers and other people in wilderness areas practice.
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Water treatment should remove existing water contaminants or so reduce their concentration that
their water becomes fit for its desired end-use, which may be safely returning used water to the

environment.

The processes involved in treating water for drinking purposes may be solids separation using
physical processes such as settling and filtration, and chemical processes such

as disinfection and coagulation.

Biological processes are employed in the treatment of wastewater and these processes may

include, for example, aerated lagoons, activated sludge or slow sand filters.

A)PORTABLE WATER PURIFICATION

Water purification is the removal of contaminants from untreated water to produce drinking
water that is pure enough for the most critical of its intended uses, usually for human
consumption. Substances that are removed during the process of drinking water

treatment include suspended, bacteria, algae, viruses, fungi, minerals such

as iron, manganese and sulfur, and other chemical pollutants such as fertilizers.

B)PROCESSES FOR DRINKING WATER TREATMENT

A combination selected from the following processes is used for municipal drinking water
treatment worldwide:

o Pre-chlorination - for algae control and arresting any biological growth

Aeration - along with pre-chlorination for removal of dissolved iron and manganese

Sedimentation - for solids separation, that is, removal of suspended solids trapped in the
flock

o Filtration - removing particles from water
o Desalination - Process of removing salt from the water
o Disinfection - for killing bacteria.

Technologies for potable water treatment are well developed, and generalized designs are
available that are used by many water utilities (public or private). In addition, a number of private
companies provide patented technological solutions. Automation of water and waste-water
treatment is common in the developed world. Capital costs, operating costs available quality

monitoring technologies, locally available skills typically dictate the level of automation adopted.

SEWAGE TREATMENT

Sewage treatment is the process that removes the majority of the contaminants from wastewater

or sewage and produces both a liquid effluent suitable for disposal to the natural environment and
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a sludge. To be effective, sewage must be conveyed to a treatment plant by appropriate pipes and
infrastructure and the process itself must be subject to regulation and controls. Some wastewaters
require different and sometimes specialized treatment methods. At the simplest level, treatment of
sewage and most wastewaters is carried out through separation of solids from liquids, usually
by sedimentation. By progressively converting dissolved material into solids, usually a biological

flock, which is then settled out, an effluent stream of increasing purity is produced.

WATER TREATMENT : DISINFECTANTS

Disinfectants: Ozone, as a very strong oxidant, is one of the main disinfectants when purifying

water. As ozone breaks down in the water, a complex chain reaction mechanism occurs under the
effect of the various solutes in the water are released during purification treatment. Its ability to

inactivate living cells can be extended to the point of provoking their lyses.

Ultraviolet(UV) radiation is produced using ultraviolet lamps with quartz covers. UV produces a

minimum of by-products when treating the water.
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