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Water covers 70.9% of the Earth's surface, and is vital for all
known forms of life. On Earth, 96.5% of the planet's water is
found mostly in oceans; 1.7% in groundwater; 1.7% in glaciers
and the ice caps of Antarctica and Greenland; a small fraction
in other large water bodies, and 0.001% in

the air as vapor, clouds (formed of solid and liquid water
particles suspended in air), and precipitation. Only 2.5% of
the Earth's water is fresh water, and 98.8% of that water is in
ice and groundwater. Less than 0.3% of all freshwater is in
rivers, lakes, and the atmosphere, and an even smaller amount
of the Earth's freshwater (0.003%) is contained within

biological bodies and manufactured products.
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http://en.wikipedia.org/wiki/Precipitation_(meteorology)

Water on Earth moves continually through the hydrological
cycle of evaporation and transpiration (evapotranspiration),co
ndensation, precipitation, and runoff, usually reaching

the sea. Evaporation and transpiration contribute to the
precipitation over land.
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Safe drinking water is essential to humans and other life
forms. Access to safe drinking water has improved over the
last decades in almost every part of the world, but
approximately one billion people still lack access to safe water
and over 2.5 billion lack access to adequate sanitation. There
is a clear correlation between access to safe water and Gross
domestic product(GDP) per capita. However, some observers
have estimated that by 2025 more than half of the world
population will be facing water-based vulnerability. A recent
report (November 2009) suggests that by 2030, in some
developing regions of the world, water demand will exceed
supply by 50%. Water plays an important role in the world
economy, as it functions as a solvent for a wide variety of
chemical substances and facilitates industrial cooling and
transportation. Approximately 70% of the fresh water used by

humans goes to agriculture.
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Effects on human civilization
Civilization has historically flourished around rivers and major

waterways; Mesopotamia, the so-called cradle of civilization,

was situated between the major rivers Tigris and Euphrates;
the ancient society of the Egyptians depended entirely upon
the Buenos Nile. Large metropolises like

Rotterdam, London, Montreal, Paris, New York City

Aires, Shanghai, Tokyo, Chicago, and Hong Kong owe their
success in part to their easy accessibility via water and the
resultant expansion of trade. Islands with safe water ports,
like Singapore, have flourished for the same reason. In places
such as North Africa and the Middle East, where water is
more scarce, access to clean drinking water was and is a major
factor in human development.
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There are three main sources of water:

1- Rain

2- Surface water : Oceans, Rivers and streams , tanks ,
ponds & lakes

3- ground water : shallow wells, Deep wells , Springs



Sources of fresh water

1. Surface water

2. Under river flow
3. Ground water

4. Desalination

5. Frozen water



http://en.wikipedia.org/wiki/Water_resources#Sources_of_fresh_water
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Uses of fresh water

1. Agricultural
- Increasing water scarcity
2. Industrial

3. Household
4. Recreation

5. Environmental



http://en.wikipedia.org/wiki/Water_resources#Uses_of_fresh_water
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http://en.wikipedia.org/wiki/Water_resources#Environmental

Water stress

1. Population growth

2. Expansion of business activity
3. Rapid urbanization

4. Climate change

5. Depletion of aquifers

6. Pollution and water protection

7. Water and conflict
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Water pollution

is the contamination of water bodies

(e.g. lakes, rivers, oceans 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.
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http://en.wikipedia.org/wiki/Biocoenosis

Types of Water Pollution

1.Chemicals (natural/synthetic; biodegradable /non-
biodegradable)

2. Thermal loading (associated with electrical generating
facilities)

3.Sewage contamination (pathogens, nutrients, toxics)
4.Eutrophication (overabundance of nutrients in a waterway)
5.Biological Agents (exotic and invasive species; infectious
agents)

6.Salts (salination)

7.Erosion and sedimentation

9.0il pollution

11.Agricultural pollution

12.Radioactive substances

13.Marine dumping

14.River dumping




Chemical and other contaminants

Contaminants may include organic and inorganic substances.

Organic water pollutants include:

1.Detergents

2.Disinfection by-products found in

chemically disinfected drinking water, such as chloroform
3.Food processing waste, which can include oxygen-
demanding substances, fats and grease

4.Insecticides and herbicides, a huge range

of organohalides and otherchemical compounds



http://en.wikipedia.org/wiki/Organic_compound
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5.Petroleum hydrocarbons, including fuels (gasoline, diesel
fuel, jet fuels, andfuel oil) and lubricants (motor oil), and
fuel combustion byproducts, fromstormwater runoff

6.Tree and bush debris from logging operations

7.Volatile otganic compounds (VOCs), such as

industrial solvents, from improper storage.

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

10. Trichloroethylene

11.Perchlorate

12.Various chemical compounds found in

personal hygiene and cosmetic products



http://en.wikipedia.org/wiki/Petroleum
http://en.wikipedia.org/wiki/Gasoline
http://en.wikipedia.org/wiki/Diesel_fuel
http://en.wikipedia.org/wiki/Fuel_oil
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http://en.wikipedia.org/wiki/Tree
http://en.wikipedia.org/wiki/Logging
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http://en.wikipedia.org/wiki/Perchlorate
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Inorganic water pollutants include:
1.Acidity caused by industrial discharges
(especially sulfur dioxide from power plants)
2.Ammonia from food processing waste
3.Chemical waste as industrial by-products
4.Fertilizers containing nutrients--

nitrates and phosphates--which are found in
stormwater runoff from agriculture, as well as
commercial and residential use.

5.Heavy metals from motor vehicles (via urban
stormwater runoff) and acid mine drainage
6.Silt (sediment) in runoff

from construction sites, logging, slash and butn

practices or land clearing sites


http://en.wikipedia.org/wiki/Acidity
http://en.wikipedia.org/wiki/Sulfur_dioxide
http://en.wikipedia.org/wiki/Power_plants
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http://en.wikipedia.org/wiki/Phosphate
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http://en.wikipedia.org/wiki/Heavy_metals
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http://en.wikipedia.org/wiki/Acid_mine_drainage
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Oi1l pollution

Petroleum often pollutes water in the form of oil. Oil
spills from ships and super-tankers, and from off-shore oil

drilling operations cause pollution. O1l and petrol that
leaks from cars and trucks also washes off roads and into
waterways through storm water drains.

Oil forms a thin layer on top of water and act like a lid on
the surface and the water. Animals and plants living in the
water can't breathe, the oil coats the feathers of water
birds, and the fur of animals that swim in the water,
causing them to become sick and, if there 1s a great
amount of oil on their bodies, to die. Even the insects that

live on the surface of the water are badly affected .
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Thermal pollution

Thermal pollution is the rise or fall in the temperature of a
natural body of water caused by human influence. Thermal
pollution, unlike chemical pollution, results in a change in the
physical properties of water. A common cause of thermal

pollution is the use of water as a coolant by power plants and
industrial manufacturers. Elevated water temperatures
decreases oxygen levels (which can kill fish) and

affects ecosystem composition, such as invasion by
newthermophilic species. Urban runoff may also elevate
temperature in surface watets.

Thermal pollution can also be caused by the release of very

cold water from the base of reservoirs into warmer rivers.



http://en.wikipedia.org/wiki/Coolant
http://en.wikipedia.org/wiki/Power_plants
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Sewage water pollution

Sewage water pollution is one of the major problems in cities.
The sewage water is drained off into rivers without treatment.
The careless disposal of sewage water leads to a chain of
problems, such as spreading of diseases, eutrophication,
increase in Biological Oxygen Demand (BOD), etc.

The waste water that flows after being used for domestic,
industrial and other purposes is termed as sewage water. In
ideal situations, the sewage water is channeled or piped out of
cities for treatment. Bulk of the sewage contains water as the
main component, while other constituents include organic
wastes and chemicals.



Wastewater : is any water that has been adversely affected in
quality by anthropogenic influence. It comprises liquid waste
discharged by domestic residences, commercial properties,
industry, and/or agriculture and can encompass a wide range
of potential contaminants and concentrations. In the most
common usage, it refers to the municipal wastewater that
contains a broad spectrum of contaminants resulting from the
mixing of wastewaters from different sources.

Sewage : is correctly the subset of wastewater that is
contaminated with feces or urine, but is often used to mean
any waste water. ''Sewage" includes domestic, municipal, or
industrial liquid waste products disposed of, usually via

a pipe or sewer or similar structure, sometimes in a cesspool
emptietr.

The physical infrastructure, including pipes, pumps, screens,
channels etc. used to convey sewage from its origin to the

point of eventual treatment or disposal is termed sewerage.


http://en.wikipedia.org/wiki/Water
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Origin
Wastewater or sewage can come from (text in brackets indicates likely
inclusions or contaminants):

1.Human waste (faeces, used toilet paper or wipes, urine, or other bodily
fluids), also known as blackwater, usually from lavatories;

2.Cesspit leakage;

3.Septic tank discharge;

4.Sewage treatment plant discharge;

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

6.Rainfall collected on roofs, yards, hard-standings, etc. (generally clean
with traces of oils and fuel);

7.Groundwater infiltrated into sewage;

8.Surplus manufactured liquids from domestic sources (drinks, cooking
oil,pesticides, lubricating oil, paint, cleaning liquids, etc.);

9.Urban rainfall runoff from roads, carparks, roofs, sidewalks, or
pavements (contains oils, animal faeces, litter, fuel

or rubber residues, metals from vehicle exhausts, etc.);
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10.Seawater ingress (high volumes of salt and micro-biota);
11.Direct ingress of river water (high volumes of micro-biota);
12.Direct ingress of manmade liquids (illegal disposal of
pesticides, used oils, etc.);

13.Highway drainage (oil, de-icing agents, rubber residues);
14.Storm drains (almost anything, including cars, shopping
trolleys, trees, cattle, etc.);

15.Blackwater (surface water contaminated by sewage);
16.Industrial waste



http://en.wikipedia.org/wiki/Seawater
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industrial site drainage (silt, sand, alkali, oil,
chemical residues);

1.Industrial cooling waters (biocides, heat, slimes, silt);

2.Industrial process waters;

3.0rganic or bio-degradable waste, including waste

from abattoirs, creameries, and ice cream manufacture;
4.0rganic or non bio-degradable/difficult-to-treat waste
(pharmaceutical or pesticide manufacturing);

5.extreme pH waste (from acid/alkali manufacturing, metal
plating);

6.Toxic waste

(metal plating, cyanide production, pesticide manufacturing,
etc.);

7.Solids and Emulsions (paper manufacturing, foodstuffs,
lubricating and hydraulic oil manufacturing, etc.);
8.agricultural drainage, direct and diffuse.



http://en.wikipedia.org/wiki/Industry
http://en.wikipedia.org/wiki/Abattoir
http://en.wikipedia.org/wiki/Creamery
http://en.wikipedia.org/wiki/Ice_cream
http://en.wikipedia.org/wiki/Pharmaceutical
http://en.wikipedia.org/wiki/Pesticide
http://en.wikipedia.org/wiki/PH
http://en.wikipedia.org/wiki/Acid
http://en.wikipedia.org/wiki/Alkali
http://en.wikipedia.org/wiki/Toxic
http://en.wikipedia.org/wiki/Plating
http://en.wikipedia.org/wiki/Cyanide
http://en.wikipedia.org/wiki/Pesticide
http://en.wikipedia.org/wiki/Solids
http://en.wikipedia.org/wiki/Emulsion
http://en.wikipedia.org/wiki/Paper
http://en.wikipedia.org/wiki/Oil
http://en.wikipedia.org/wiki/Agriculture

Wastewater constituents

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

-Water ( > 95%) which is often added during flushing to carry waste down a drain;
-Pathogens such as bacteria, viruses, prions and parasitic wormes;
-Non-pathogenic bacteria;

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

-Soluble organic material such as urea, fruit sugatrs,

soluble proteins, drugs, pharmaceuticals, etc.;

-Inorganic particles such as sand, grit, metal particles, ceramics, etc.;
-Soluble inorganic material such as ammonia, road-salt, sea-

salt, cyanide, hydrogen sulfide, thiocyanates, thiosulfates, etc.;

-Animals such as protozoa, insects, arthropods, small fish, etc.;
-Macro-solids such as sanitary napkins, nappies/diapers, condoms, needles,
children's toys, dead animals or plants, 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.
-Pharmaceuticals and other hormones.
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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

Since all natural waterways contain bacteria and nutrients, almost any
waste compounds introduced into such waterways will initiate biochemical
reactions. 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 biodegradablepollutants whereas the

COD test measures the oxygen demand of oxidizable pollutantse
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Waterborne diseases

Waterborne diseases are caused

by pathogenic microorganisms which are directly transmitted
when contaminated fresh water is consumed. Contaminated
fresh water, used in the preparation of food, can be the source
of foodborne disease through consumption of the same
microorganisms. According to the World Health
Organization, diarrheal disease accounts for an estimated
4.1% of the total DALY global burden of disease and is
responsible for the deaths of 1.8 million people every year. It
was estimated that 88% of that burden is attributable to unsafe
water supply, sanitation and hygiene, and is mostly
concentrated in children in developing countries.

Waterborne disease can be caused by protozoa, viruses,

or bacteria, many of which are intestinal parasites.
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Protozoal Infections

Amoebiasis(hand-to-mouth)
Cryptosporidiosis(oral)

Cyclosporiasis

Giardiasis (oral-fecal) (hand-to-mouth)
Microsporidiosis
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Parasitic Infections

Schistosomiasis(immersion)
Dracunculiasis(Guinea Worm Disease)

Taeniasis

FasciolopsiasisHymenolepiasis(Dwarf Tapeworm
Infection)

Onchocerciasis(River blindness)
Echinococcosis(Hydatid disease)

COeNurosis

Ascariasis
Enterobiasis
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Bacterial Infections

Botulism

Campylobacteriosis

Cholera

E. coli Infection

M. marinum infection
Dysentery

Legionellosis (two distinct forms: Legionnaires’
disease and Pontiac fever)
Leptospirosis

Otitis Externa(swimmer’s ear)
Salmonellosis

Typhoid fever

Vibrio Illness
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Viral Infections

Adenovirus infection

Gastroenteritis

SARS (Severe Acute Respiratory Syndrome)
Hepatitis A

Poliomyelitis(Polio)

Polyomavirus infection
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Water Pollution

T'wo major classifications
1.Point Source
2.Non-point Source



1.Point Sources

*Single large source

*Can localize it to one spot
- Industrial Plants

- Sewage pipes



Point source

Point source water pollution refers 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. The
U.S. Clean Water Act(CWA) defines point source
for regulatory enforcement purposes.[ The CWA
definition of point source was amended in 1987 to
include municipal storm sewer systems, as well as

industrial storm water, such as
from construction sites.
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2. Non-point Sources

*Diffuse source or many smaller point sources

*Automobiles
*Fertilizer on fields



2. 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 stormwater 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. However where such water is not channeled and
drains directly to ground it is a non-point source.
ytog
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Surface runoff, also called nonpoint source pollution, from a farm field in Iowa,

United States during a rain storm. Topsoil as well as farm fertilizers and other
potential pollutants run off unprotected farm fields when heavy rains occur.
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Raw sewage and industrial waste flows across international borders—New River
passes from Mexicali to Calexico, California
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Measurement of water pollution
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.
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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 biosurveys (population counts) and returned to the water
body, or they may be dissected for bioassays to

determine toxicity.
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Physical testing

Common physical tests of water include

temperature, solids concentrations (e.g., total
suspended solids (T'SS)) and turbidity.
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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)
, 01l and grease, total petroleum hydrocarbons

(ITPH), and pesticides.
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Biological testing

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

ecosystem. Bacteriological water analysis
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Water Pollution prevention& control

1. Environmental management

2. Regulation and monitoring of pollution
. Pollution prevention

. Waste management

. Waste minimisation

. Domestic sewage

. Industrial wastewater

. Agricultural wastewater
. Construction site stormwater
10. Urban runoff (stormwater)
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