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WATER POLLUTION AND ANALYSIS

Water Pollution
Water pollution is the contamination of water bodies
(e.g. lakes, rivers, oceans, aquifers and groundwater). This form of  environmental

degradation occurs when pollutants are directly or indirectly discharged into water bodies
without adequate treatment to remove harmful compounds.

Sources of Water Pollution

There are various classifications of water pollution. The two chief sources of water pollution can

be seen as Point and Non Point.

Point Sources refer to the pollutants that belong to a single source. An example of this would
be emissions from factories into the water.

Non Point Sources on the other hand means pollutants emitted from multiple sources.
Contaminated water after rains that has traveled through several regions may also be considered

as a Non point source of pollution.

Causes of Water Pollution

1. Industrial waste: Industries produce huge amount of waste which contains toxic chemicals
and pollutants which can cause air pollution and damage to us and our environment. They
contain pollutants such as lead, mercury, sulphur, asbestos, nitrates and many other harmful
chemicals. Many industries do not have proper waste management system and drain the waste in
the fresh water which goes into rivers, canals and later in to sea. The toxic chemicals have the
capability to change the color of water, increase the amount of minerals, also known as
Eutrophication, change the temperature of water and pose serious hazard to water organisms.

2. Sewage and waste water: The sewage and waste water that is produced by each household is
chemically treated and released in to sea with fresh water. The sewage water carries harmful
bacteria and chemicals that can cause serious health problems. Pathogens are known as a
common water pollutant; The sewers of cities house several pathogens and thereby diseases.
Microorganisms in water are known to be causes of some very deadly diseases and become the
breeding grounds for other creatures that act like carriers. These carriers inflict these diseases via
various forms of contact onto an individual. A very common example of this process would be

Malaria.
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3. Mining activities: Mining is the process of crushing the rock and extracting coal and other
minerals from underground. These elements when extracted in the raw form contains harmful
chemicals and can increase the amount of toxic elements when mixed up with water which may
result in health problems. Mining activities emit several metal waste and sulphides from the

rocks and is harmful for the water.

4. Marine dumping: The garbage produce by each household in the form of paper, aluminum,
rubber, glass, plastic, food if collected and deposited into the sea in some countries. These items
take from 2 weeks to 200 years to decompose. When such items enters the sea, they not only

cause water pollution but also harm animals in the sea.

5. Accidental Oil leakage: Oil spill pose a huge concern as large amount of oil enters into the
sea and does not dissolve with water; there by opens problem for local marine wildlife such as
fish, birds and sea otters. For e.g.: a ship carrying large quantity of oil may spill oil if met with an
accident and can cause varying damage to species in the ocean depending on the quantity of oil

spill, size of ocean, toxicity of pollutant.

6. Burning of fossil fuels: Fossil fuels like coal and oil when burnt produce substantial amount
of ash in the atmosphere. The particles which contain toxic chemicals when mixed with water
vapor result in acid rain. Also, carbon dioxide is released from burning of fossil fuels which

result in global warming.

7. Chemical fertilizers and pesticides: Chemical fertilizers and pesticides are used by farmers
to protect crops from insects and bacterias. They are useful for the plants growth. However,
when these chemicals are mixed up with water produce harmful for plants and animals. Also,
when it rains, the chemicals mixes up with rainwater and flow down into rivers and canals which

pose serious damages for aquatic animals

8. Leakage from sewer lines: A small leakage from the sewer lines can contaminate the
underground water and make it unfit for the people to drink. Also, when not repaired on time, the
leaking water can come on to the surface and become a breeding ground for insects and

mosquitoes.

9. Global warming: An increase in earth’s temperature due to greenhouse effect results in
global warming. It increases the water temperature and result in death of aquatic animals and

marine species which later results in water pollution.
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10. Radioactive waste: Nuclear energy is produced using nuclear fission or fusion. The element
that is used in production of nuclear energy is Uranium which is highly toxic chemical. The
nuclear waste that is produced by radioactive material needs to be disposed off to prevent any
nuclear accident. Nuclear waste can have serious environmental hazards if not disposed off

properly. Few major accidents have already taken place in Russia and Japan.

12. Leakage from the landfills: Landfills are nothing but huge pile of garbage that produces
awful smell and can be seen across the city. When it rains, the landfills may leak and the leaking

landfills can pollute the underground water with large variety of contaminants.

13. Animal waste: The waste produce produce by animals is washed away into the rivers when
it rains. It gets mixed up with other harmful chemicals and causes various water borne diseases

like cholera, diarrhea, jaundice, dysentery and typhoid.

14. Underground storage leakage: Transportation of coal and other petroleum products through
underground pipes is well known. Accidentals leakage may happen anytime and may cause

damage to environment and result in soil erosion.

Effects of Water Pollution

There are many different types of water pollution and all have a different adverse effect on
the environment.

Heavy metals from industrial processes can accumulate in nearby lakes and rivers. These
are toxic to marine life such as fish and shellfish, and can affect the rest of the food
chain. This means that entire animal communities can be badly affected by this type of
pollutant.

Industrial waste often contains many toxic compounds that damage the health of aquatic
animals and those who eat them. Some toxins affect the reproductive success of marine
life and can therefore disrupt the community structure of an aquatic environment.
Microbial pollutants from sewage often result in infectious diseases that infect

aquatic life and terrestrial life through drinking water. This often increases the

number

of mortalities seen within an environment.

Organic matter and nutrients causes an increase in aerobic algae and depletes oxygen
from the water column. This is called eutrophication and causes the suffocation of

fish and other aquatic organisms.

Sulfate particles from acid rain change the pH of water making it more acidic, this
damages the health of marine life in the rivers and lakes it contaminates, and often
increases the number of mortalities within an environment.
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Suspended particles can often reduce the amount of sunlight penetrating the water,
disrupting the growth of photosynthetic plants and micro-organisms. This has subsequent
effects on the rest of the aquatic community that depend on these organisms to survive.

Control measures of water pollution

1. Administration of water pollution control should be in the hands of state or
central government

2. Scientific techniques should be adopted for environmental control of

catchment areas of rivers, ponds or streams

3. Industrial plants should be based on recycling operations as it helps prevent
disposal of wastes into natural waters but also extraction of products from waste.

4. Plants, trees and forests control pollution as they act as natural air conditioners.

5. Trees are capable of reducing sulphur dioxide and nitric oxide pollutants and
hence more trees should be planted.

6. No type of waste (treated, partially treated or untreated) should be discharged

into any natural water body. Industries should develop closed loop water supply schemes
and domestic sewage must be used for irrigation.

7. Qualified and experienced people must be consulted from time to time for
effective control of water pollution.

8. Public awareness must be initiated regarding adverse effects of water

pollution using the media.

9. Laws, standards and practices should be established to prevent water pollution
and these laws should be modified from time to time based on current requirements

and technological advancements.

10. Basic and applied research in public health engineering should be encouraged.

Wastewater is any water that has been adversely affected in quality by anthropogenic
influence. Wastewater can originate from a combination of domestic, industrial, commercial
or agricultural activities, surface runoff or stormwater, and from sewer inflow or infiltration.

Wastewater can come from:

Human excreta (feces and urine) often mixed with used toilet paper or wipes; this is
known as black water if it is collected with flush toilets
Washing water (personal, clothes, floors, dishes, cars, etc.), also
known as greywater or sullage
Surplus manufactured liquids from domestic sources (drinks, cooking
oil, pesticides, lubricating oil, paint, cleaning liquids, etc.)
Urban rainfall runoff from roads, carparks, roofs, sidewalks/pavements (contains oils,
animal feces, litter, gasoline/petrol, diesel or rubber residues from tires, soap
scum, metals from vehicle exhausts, etc.)
Highway drainage (oil, de-icing agents, rubber residues, particularly from tires)
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Storm drains (may include trash)

Manmade liquids (illegal disposal of pesticides, used oils, etc.)

Industrial waste

Industrial site drainage (silt, sand, alkali, oil, chemical residues);
Industrial cooling waters (biocides, heat, slimes, silt)

Industrial process waters
Organic or biodegradable waste, including waste from abattoirs, creameries, and ice
cream manufacture
Organic or non bio-degradable/difficult-to-treat waste
(pharmaceutical or pesticide manufacturing)

Extreme pH waste (from acid/alkali manufacturing, metal plating)
Toxic waste (metal plating, cyanide production, pesticide manufacturing,
etc.) Solids and emulsions (paper manufacturing, foodstuffs, lubricating and
hydraulic oil manufacturing, etc.)
Agricultural drainage, direct and diffuse
Hydraulic fracturing

Produced water from oil & natural gas production

Some examples of pollutants that can be found in wastewater and the potentially harmful
effects these substances can have on ecosystems and human health include:

decaying organic matter and debris can use up the dissolved oxygen in a lake so fish
and other aquatic biota cannot survive;

excessive nutrients, such as phosphorus and nitrogen (including ammonia), can cause
eutrophication, or over-fertilization of receiving waters, which can be toxic to aquatic
organisms, promote excessive plant growth, reduce available oxygen, harm spawning
grounds, alter habitat and lead to a decline in certain species;

chlorine compounds and inorganic chloramines can be toxic to aquatic invertebrates,
algae and fish;

bacteria, viruses and disease-causing pathogens can pollute beaches and

contaminate shellfish populations, leading to restrictions on human recreation,
drinking water consumption and shellfish consumption;

metals, such as mercury, lead, cadmium, chromium and arsenic can have acute and
chronic toxic effects on species.

other substances such as some pharmaceutical and personal care products, primarily
entering the environment in wastewater effluents, may also pose threats to human
health, aquatic life and wildlife.

Wastewater is simply water that has been used. It usually contains various pollutants,

depending on what it was used for. It is classified into two major categories, by source

Domestic or sanitary wastewater. This comes from residential sources including toilets,
sinks, bathing, and laundry. It can contain body wastes containing intestinal disease organisms.
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Industrial wastewater. This is discharged by manufacturing processes and commercial
enterprises. Process wastewater can contain rinse waters including such things as residual acids,
plating metals, and toxic chemicals.

Special Precautions for Wastewater Sampling

* A clean pair of new, non-powdered, disposable gloves will be worn each time a different
location is sampled and the gloves should be donned immediately prior to sampling. The gloves
should not come in contact with the media being sampled and should be changed any time during
sample collection when their cleanliness is compromised.

» Sample containers for samples suspected of containing high concentrations of contaminants

shall be stored separately.

» Sample collection activities shall proceed progressively from the least suspected
contaminated area to the most suspected contaminated area. Samples of waste or highly
contaminated media must not be placed in the same ice chest as environmental (i.e., containing
low contaminant levels) or background/control samples.

« If possible, one member of the field sampling team should take all the notes and photographs,

fill out tags, etc., while the other members collect the samples.

Sample Handling and Preservation Requirements

1. Wastewater samples will typically be collected either by directly filling the sample

container or by using an automatic sampler or other device.

2. During sample collection, if transferring the sample from a collection device, make sure

that the device does not come in contact with the sample containers.

Site selection for waste water sampling

Influent

Influent wastewaters are preferably sampled at locations of highly turbulent flow in order to
ensure good mixing; however, in many instances the most desirable location is not accessible.
Preferable influent wastewater sampling locations include: 1) the upflow siphon following a
comminutor (in absence of grit chamber); 2) the upflow distribution box following pumping
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from main plant wet well; 3) aerated grit chamber; 4) flume throat; 5) pump wet well when the

pump is operating; or 6) downstream of preliminary screening.

Effluent

Effluent samples should be collected at the site specified in the permit, or if no site is specified in
the permit, at the most representative site downstream from all entering wastewater streams prior
to discharge into the receiving waters.

Sample Types

Grab Samples

Grab samples consist of either a single discrete sample or individual samples collected over a
period of time not to exceed 15 minutes. The grab sample should be representative of the
wastewater conditions at the time of sample collection. The sample volume depends on the
type and number of analyses to be performed.

Composite Samples

Composite samples are collected over time, either by continuous sampling or by mixing discrete
samples. A composite sample represents the average wastewater characteristics during the
compositing period

Characteristics of waste water

Physical Characteristics

The physical characteristics of wastewater include those items that can be detected using
the physical senses. They are temperature, color, odor, Dissolved oxygen, Insoluble
substances (settleable solids, suspended solids),and foamability.

Dissolved Oxygen

The measurement of DO gives the ready assessment of purity of water.The determination of DO
is the basis for BOD test which is commonly used to evaluate the pollution strength of waste
waters.

Chemical Characteristics

The chemical characteristics of wastewater of special concern are pH, acidity or
alkalinity, COD, Hardness, total carbon,chlorine demand, known organic and inorganic
compounds, hydrocarbons,oils,greases etc
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Oxygen Demand

It is the amount of oxygen used by bacteria and other wastewater organisms as they feed upon
the organic solids in the wastewater.

CODb

By definition the COD is the amount of oxygen required to stabilized the organic matter
chemically, i.e. the COD is used as a measure of the oxygen equivalent of the organic matter
contents of a sample that is susceptible to oxidation by a strong chemical oxidant.

Biological Characteristics of Wastewater

BOD

is defined as the amount of oxygen required by the bacteria while stabilizing decomposable
organic matter under aerobic condition. It is written as by BOD or BOD520. “It is the amount of
oxygen required by aerobic bacteria to decompose/stabilized the organic matter at a standard
temperature of 200C for a period of 05 days”.

The three biological organisms present in wastewater are bacteria, viruses, and parasites.
Bacteria

Sewage consists of vast quantities of bacteria, most of which are harmless to man. However,
pathogenic (disease-causing) organisms such as typhoid, dysentery, and other intestinal
disorders may be present in wastewater. The bacteria in raw sewage may be expected to in the
range from 500, 000 to 5,000,000 per mL. These bacteria are responsible for the decomposition
of complex compounds to stable compounds with the help of some extracellular and intracellular
enzymes. Depending upon the mode of action of bacteria may be divided into the following
three categories;

[0 Aerobic Bacteria

[1 Anaerobic Bacteria
[0 Facultative Bacteria

Determination of BOD

The BOD test takes 5 days to complete and is performed using a dissolved oxygen test kit.
The BOD level is determined by comparing the DO level of a water sample taken immediately
with the DO level of a water sample that has been incubated in a dark location for 5 days. The
difference between the two DO levels represents the amount of oxygen required for the
decomposition of any organic material in the sample and is a good approximation of the BOD
level.
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1. Take 2 samples of water

2. Record the DO level (ppm) of one immediately using the method described in the dissolved

oxygen test.

3. Place the second water sample in an incubator in complete darkness at 200 C for 5 days. If
you don't have an incubator, wrap the water sample bottle in aluminum foil or black electrical
tape and store in a dark place at room temperature (200 C or 68 °F).

4. After 5 days, take another dissolved oxygen reading (ppm) using the dissolved oxygen test kit.

5. Subtract the Day 5 reading from the Day 1 reading to determine the BOD level. Record your
final BOD result in ppm

Determination of dissolved oxygen

Steps in the Winkler method of oxygen determination.

1. Manganese(Il) ions liberated from the manganese sulfate are loosely bound with excess

FAA®I920H-— Mn(OH,)

2. Manganese(Il) is oxidized to Manganese(IIl) in the presence of a strong base and binds the
Zﬁin(DHzig +0,+H .0 — 2Mn(OH.)

3. Free iodine is produced upon acidification of the sample at a rate of one I, molecule for each

atom of oxygen.

2Mn(OH_) + 2 +6H - — 2Mr?* + L +6H ,0

4. Free iodine complexes with excess iodide ions.
2+ —|

5. The iodine/iodide complex is reduced to iodide with thiosulfate.

|, +25 ,00— 31+§ 07

BACTERIAL EXAMINATION OF WATER

The bacteriological examination of water is performed routinely by water utilities and many
governmental agencies to ensure a safe supply of water for drinking, bathing, swimming and
other domestic and industrial uses. The examination is intended to identify water sources which
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have been contaminated with potential disease-causing microorganisms. Such contamination
generally occurs either directly by human or animal feces, or indirectly through improperly
treated sewage or improperly functioning sewage treatment systems. The organisms of prime
concern are the intestinal pathogens, particularly those that cause typhoid fever and bacillary
dysentery.

Since human fecal pathogens vary in kind (viruses, bacteria, protozoa) and in number, it would
be impossible to test each water sample for each pathogen. Instead, it is much easier to test for
the presence of nonpathogenic intestinal organisms such as E. coli. E. coli is a normal inhabitant
of the intestinal tract and is not normally found in fresh water. Therefore, if it is detected in
water, it can be assumed that there has been fecal contamination of the water. In order to
determine whether water has been contaminated by fecal material, a series of tests are used to
demonstrate the presence or absence of coliforms. The coliform group is comprised of Gram-
negative, nonspore-forming, aerobic to facultatively anaerobic rods, which ferment lactose to
acid and gas. Two organisms in this group include E. coli and Enterobacter aerogenes; however,
the only true fecal coliform is E. coli, which is found only in fecal material from warm-blooded
animals. The presence of this organism in a water supply is evidence of recent fecal
contamination and is sufficient to order the water supply closed until tests no longer detect E.
coli.

STANDARD WATER ANALYSIS
The Presumptive Test

In the presumptive test, a series of lactose broth tubes are inoculated with measured amounts of
the water sample to be tested. The series of tubes may consist of three or four groups of three,
five or more tubes. The more tubes utilized, the more sensitive the test. Gas production in any
one of the tubes is presumptive evidence of the presence of coliforms. The most probable
number (MPN) of coliforms in 100 ml of the water sample can be estimated by the number of
positive tubes

The Confirmed Test

If any of the tubes inoculated with the water sample produce gas, the water is presumed to be
unsafe. However, it is possible that the formation of gas may not be due to the presence of
coliforms. In order the confirm the presence of coliforms, it is necessary to inoculate EMB (eosin
methylene blue) agar plates from a positive presumptive tube. The methylene blue in EMB agar
inhibits Gram positive organisms and allows the Gram-negative coliforms to grow. Coliforms
produce colonies with dark centers. E. coli and E. aerogenes can be distinguished from one
another by the size and color of the colonies. E. coli colonies are small and have a green metallic
sheen, whereas E. aerogenes forms large pinkish colonies. If only E. coli or if both E. coli and E.
aerogenes appear on the EMB plate, the test is considered positive. If only E. aerogenes appears
on the EMB plate, the test is considered negative. The reasons for these interpretations are that,
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as previously stated, E. coli is an indicator of fecal contamination, since it is not normally found
in water or soil, whereas E. aerogenes is widely distributed in nature outside of the intestinal
tract.

The Completed Test

The completed test is made using the organisms which grew on the confirmed test media. These
organisms are used to inoculate a nutrient agar slant and a tube of lactose broth. After 24 hours at
37°C, the lactose broth is checked for the production of gas, and a Gram stain is made from
organisms on the nutrient agar slant. If the organism is a Gram-negative, nonspore-forming rod
and produces gas in the lactose tube, then it is positive that coliforms are present in the water
sample.

Traditional visible region spectrophotometers cannot detect if a colorant or the base material has
fluorescence. This can make it difficult to manage color issues if for example one or more of the
printing inks is fluorescent. Where a colorant contains fluorescence, a bi-spectral fluorescent
spectrophotometer is used. There are two major setups for visual spectrum spectrophotometers,
d/8 (spherical) and 0/45. The names are due to the geometry of the light source, observer and
interior of the measurement chamber. Scientists use this instrument to measure the amount of
compounds in a sample. If the compound is more concentrated more light will be absorbed by
the sample; within small ranges, theBeer-Lambert law holds and the absorbance between
samples vary with concentration linearly. In the case of printing measurements two alternative
settings are commonly used- without/with uv filter to control better the effect of uv brighteners
within the paper stock.

Samples are usually prepared in cuvettes; depending on the region of interest, they may be
constructed of glass, plastic (visible spectrum region of interest), or quartz (Far UV spectrum
region of interest).

Applications

Estimating dissolved organic carbon concentration
Specific Ultraviolet Absorption for metric of aromaticity Bial's
Test for concentration of pentoses
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type of photosensors that are available for different spectral regions, but infrared measurement is
also challenging because virtually everything emits IR light as thermal radiation, especially at
wavelengths beyond about 5 um.

Another complication is that quite a few materials such as glass and plastic absorb infrared light,
making it incompatible as an optical medium. Ideal optical materials are salts, which do not
absorb strongly. Samples for IR spectrophotometry may be smeared between two discs of
potassium bromide or ground with potassium bromide and pressed into a pellet. Where aqueous
solutions are to be measured, insoluble silver chloride is used to construct the cell.

EMISSION SPECTROMETRY

Atomic emission spectrometry (AES) is a method of chemical analysis that uses the intensity of
light emitted from a flame, plasma, arc, or spark at a particular wavelength to determine the
quantity of an element in a sample. The wavelength of the atomic spectral line gives the identity
of the element while the intensity of the emitted light is proportional to the number of atoms of
the element.

A sample of a material (analyte) is brought into the flame as either a gas, sprayed solution, or
directly inserted into the flame by use of a small loop of wire, usually platinum. The heat from
the flame evaporates the solvent and breaks chemical bonds to create free atoms. The thermal
energy also excites the atoms into excited electronic states that subsequently emit light when
they return to the ground electronic state. Each element emits light at a characteristic wavelength,
which is dispersed by a grating or prism and detected in the spectrometer.

A frequent application of the emission measurement with the flame is the regulation of alkali
metals for pharmaceutical analytics.

CHROMATOGRAPHY

Chromatography is the collective term for a set of laboratory techniques for the separation of
mixtures. The mixture is dissolved in a fluid called the mobile phase, which carries it through a
structure holding another material called

the stationary phase. The various constituents of the mixture travel at different
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speeds, causing them to separate. The separation is based on differential partitioning between the
mobile and stationary phases. Subtle differences in a compound's partition coefficient result in
differential retention on the stationary phase and thus changing the separation.

Chromatography may be preparative or analytical. The purpose of preparative chromatography is
to separate the components of a mixture for more advanced use (and is thus a form of
purification). Analytical chromatography is done normally with smaller amounts of material and
is for measuring the relative proportions of analytes in a mixture.

The analyte is the substance to be separated during chromatography. It is also normally what
is needed from the mixture.

Analytical chromatography is used to determine the existence and possibly also the
concentration of analyte(s) in a sample.

A bonded phase is a stationary phase that is covalently bonded to the support particles or to
the inside wall of the column tubing.

A chromatogram is the visual output of the chromatograph. In the case of an optimal
separation, different peaks or patterns on the chromatogram correspond to different
components of the separated mixture.

06
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Column chromatography is a separation technique in which the stationary bed is within a tube.
The particles of the solid stationary phase or the support coated with a liquid stationary phase
may fill the whole inside volume of the tube (packed column) or be concentrated on or along the
inside tube wall leaving an open, unrestricted path for the mobile phase in the middle part of the
tube (open tubular
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column). Differences in rates of movement through the medium are calculated to different

retention times of the sample.

CONTROL OF WATER POLLUTION

The following points may help in reducing water pollution from non-point sources.

Judicious use of agrochemicals like pesticides and fertilizers which will reduce their surface

run-off and leaching. Use of these on sloped lands should be avoided.

Use of nitrogen fixing plants to supplement the use of fertilizers.

Adopting integrated pest management to reduce greater reliance on pesticides.

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.

Separate drainage of sewage and rain water should be provided to prevent overflow of
sewage with rain water.

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

For controlling water pollution from point sources, treatment of waste waters is essential before
being discharged. Parameters which are considered for reduction in such water are: Total solids,
biological oxygen demand (BOD), chemical oxygen demand (COD), nitrates and phosphates, oil
and grease, toxic metals etc. Waste waters should be properly treated by primary and secondary

treatments to reduce the BOD, COD levels up to the permissible levels for discharge.

Sewage treatment, or domestic wastewater treatment, is the process of removing contaminants

from wastewater and household sewage, both runoff (effluents) and
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domestic. It includes physical, chemical, and biological processes to remove physical, chemical
and biological contaminants. Its objective is to produce an environmentally-safe fluid waste
stream (or treated effluent) and a solid waste (or treated sludge) suitable for disposal or reuse

(usually as farm fertilizer).

Sewage is created by residential, institutional, and commercial and industrial establishments and
includes household waste liquid from toilets, baths, showers, kitchens, sinks and so forth that is

disposed of via sewers. In many areas, sewage also includes liquid waste from industry.

Sewage can be treated close to where it is created (in septic tanks, bio-fitter’s or aerobic
treatment systems), or collected and transported via a network of pipes and pump stations to a

municipal treatment plant.

VARIOUS APPROACHES TO PREVENT AND CONTROL WATER POLLUTION

Sewage treatments: The household water should be treated properly so that they become
environmentally safe. Adequate care should be taken to ensure that effective sewage treatment
process is in place and that contaminated water does not get mixed with the environment. in

order to prevent water pollution, human and animal excreta should be prevented from mixing

with its sources. Construction of pit toilet and proper sewage treatments can offer some solution

to this problem.

Prevent river water to get polluted: The flowing water of the river cannot be cleaned easily
by natural process. Since, a large number of external substances are discharged into the water,
the river water becomes polluted. This may cause diseases to the people using river water. Thus,
every effort should be made to prevent the river water to get contaminated. People should not be
allowed to throw wastes into the river water.
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11. Treatment of wastes before discharge: Factories are expected to treat its effluent
wastes prior to discharge. Toxic material must be treated chemically and converted into
harmless materials. If possible, factories should try to recycle the treated water.

12. Strict adherence to water laws: Laws and legislation relating to pollution should be
strictly followed by all. People should be made aware that adherence to water laws are in their

own interest.

13. Treatment of drainage water: It cities, a huge amount of water is put into drains
every day. The water that flows through the city drainage system should be properly treated.
Harmful pollutants be removed, before they are introduced into reservoirs. If this water
allowed going into water reservoirs without treatment, it will pollute them.

14.  Treatment plants: Big cities and towns usually have effluent treatment plants. These
plants filter out undissolved materials. Chemical treatment is also given to separate out
unwanted dissolved chemicals. The treated water is either allowed to go into the water
reservoirs or refused in houses. Occasionally, the treated water is used for farming if the fields
to be irrigated lie in the vicinity of the water treatment plants.

15.  Keep the pond water clean and safe: Washing, bathing of cattle in the pond that is
used by human should not be done. Washing of dirty clothes and bathing of cattle make the
pond water dirty and unsuitable for human use. If these ponds are continually misuses, then it

may lead of severe consequences.

16.  Routine cleaning: Ponds, lakes and wells meant for human use should be routinely
cleaned and treated, so that it remains fit for human use. It is an essential step that should not be
avoided. A system of regular testing of pond and lake water can be introduced to ensure the
safety of the water.

DEPARMENT OF CHEMICAL ENGINEERING



III Year / Semester VI SCH1310 - ENVIRONMENTAL POLLUTION AND CONTROL UNIT-III

Don’t pour insecticides in sinks and toilets: Never pour household insecticides, medicines,
etc. down the sink, drain or toilet. At homes, people often throw wastes and old medicines into
the bathroom toilet. This practice is discouraged for the reason that the chemical compounds of
medicines, insecticides, etc., when mixed with other chemicals, may result in formation of
harmful substances.

Self hygiene: Self hygiene must be maintained and drinking water must not be polluted.
Drinking water should be kept undercover in a clean place. One should not put his hands into
the drinking water containers. Also, the practice of cleaning the drinking water reservoirs on a
regular basis need to be strictly followed. The water meant for drinking should be purified prior
to use. In the absence of good water purifier, it is recommended to drink boiled water. This is
also important
to prevent water borne diseases.

Sanitation: Sanitation system must be improved. The benefits of cleanliness on human
health need to be understood. Human contact with hazardous materials should be prevented.
After using the toilet, one should always use the flush and wash their hands with soap and

water.

Public Awareness: Common public should be aware about the effect of water pollution.
Voluntary organization should go door-to-door to educate the people about environmental
problems. They should perform street plays for creating awareness about the environment.
They should run environmental education centers. Students can impart health education to

enable people to prevent water pollution
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