Environmental Studies
Unit 4
Soil Pollution

Soil Pollution HaT g0l

Soil pollution is the pollution of soil. This is mainly due to excessive use of pesticides in agriculture
or the addition of substances which should not be in the soil. Due to which the yield potential of the
soil is also greatly affected. Simultaneously, it also causes water pollution.

Pollution is spreading more in the land today due to large scale industrialization and urbanization,
increasing population in the cities and the fluid and solid residual matter which are polluting the
soil.Solid waste often comes from homes, cattle houses, industries, agriculture and other places.
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Cause of soil pollution HGI YgHUT DT PRI
Public reasons HTdWI -1 HRUT
Materials used in home, hospital, school and market fall under the category of solid waste
generated on Plastic containers, bins, plastics, electronic goods, etc. Some of these are
biodegradable and others are non Biodegradable. Land pollution is also caused by broken glass,
plastics, furniture and polythene etc. thrown from homes.
Forests are being cut at a rapid pace. Trees are essentlal for soil .
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2. Agricultural reasons qiﬁf PRI
Disposal of chemical waste both liquid and solid waste derived from pesticides, pesticides and
fertilizers are either dumped in landfills or other locations. This creates land pollution.
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ii. Rain also brings air pollutants to ground, excessive use of pesticides and pesticides leads to soil
erosion.
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3. Mining 9G4

The debris from the mining is dumped in a nearby place. Due to which huge pits of debris are
formed. The debris from the excavation of minerals like timber, iron, ore, mica, copper, etc.
dissipates the fertility of the soil
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4. Industrial Trash Sﬁ@m DT
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There are many chemical or other types of waste in the industries, which are dumped in the vicinity
or far away. Due to this, the soil gets polluted.
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5. Bio Sources 9@ @T‘T?{RTHEU Uy

Micro-organisms and unwanted trees are included which reduce the fertility of the soil. Harmful
organisms such as bacteria, viruses and other parasites thrive in the soil.
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Sources of land pollution H&[E@W%W

Land pollution is the result of various types of unusable waste being deposited in the land.
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Household waste 3Ry

Industrial and mining waste 3NNfP Td @ Uy

Municipal waste TTRUTCTRT TR

Agricultural waste $TY 3Ry

- Heavy metals 31%
@@ Mineral oil 20%
@ Other 7%

(T Hydrocarbons 42%

Household waste W&m

A large part of the land pollution is the result of domestic waste.Dust and soil, on the other side
there are also paper, cloth, plastic, wood, metal pieces etc. Along with this, the remaining parts of
vegetables, fruit peels, tea leaves, other rotten-throat items, dried flowers-leaves, spoiled foods, etc.
are also included.

Y UGNUI 1 Teh ST HIT TR 3UMRIS B G 51 Ydi-fg], B, HUS], Wik d, ddbal, Uid & ghs
3, 3T TTY & iowd! & T 1T, Ball & Fevetdp, a1 BT U, 3 TS-TTa) uard, g@ e, ufera
TRTE gU T uar ofe

(ii) Industrial and Mining Wastes 3Nenfire LCECEE] SRRy

Alarge amount of ash is also generated from many industries.
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(iii) Municipal waste “TRUTcTeRT SUFRTY

Dirt collected from various institutions, markets, roads, the remains of dead animals, the materials
coming out of houses etc. are also included in this.
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(iv) Agricultural waste HT 3AfRIY

After agriculture, the remaining straw, stalks, weeds, leaves, etc. are collected or spread from one
place after agriculture. Due to the water falling on it, it starts to rot and due to biological activity, it
becomes a cause of pollution.
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Effects of soil pollution H{cT UgWUT ARG

Waste products deposited in an area for a few days become contaminated and cause foul smell.
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Fo 1 & forg uas & 7 ST Sy Iare gt 81 o & ofR gifer T v B

In areas near the garbage dumping ground, the price of land is comparatively low, as the area is not
considered habitable. Despite the low rates, people do not like to rent or buy property here.
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(iii) Toxins that contaminate the land can disrupt the respiratory system of humans as well as
animals.
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(iv) It causes air pollution which is equally bad for the environment and life.
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(v) People come into direct contact with waste materials due to land pollution, due to which
they face skin allergies and  other skin problems.
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(vi)  Land pollution is also a cause of various types of cancer. A land full of toxins is a breeding
ground for mosquitoes, flies, mice, and other such creatures. The diseases transmitted due to
these small organisms are known to all.
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(vii) Land pollution caused by excessive use of pesticides and other chemlcals contaminates
agricultural land.
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(viii) Vegetables and fruits grown on soil that are contaminated cause various types of diseases.
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(ix) Due to land pollution, the fertile power of the land is getting depleted, due to which the crops
are also not good. Because of which we do not get good food.
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(xi) Humans mostly depend on farming. Due to contamination of the land, human health, crops and
plants are severely affected.
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(xii) Impact on environment TgTaRu IR GHTG

It affects mainly on trees and plants. Due to this, no trees and plants around them can survive.
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(xiii) Impact on humans IITSEI)[WU‘J-IW

Agriculture is compulsory for human food, but due to soil pollution, agriculture cannot be done at
that place. Apart from this, it also has an impact on the health of humans.
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Solid waste 319 SURIY

Solid waste is the material generated from various human activities such as plastic bottles, clothes,
poly bags, etc.and which is normally disposed as useless and unwanted.
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Classification of Solid Waste




Some of the major various classification of solid waste are as follows: 1.House hold Solid waste
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Municipal Waste TR FH & HR

a.

b. Domestic / Residential Waste Eﬁﬂ/ STARIY YRy
c. Commercial Waste qifoiea® Uy

d. Garbage P ST PIDhC

e. Institutional Waste TR TRy

f. Street Sweeping jS' IO

2. Biomedical/Hospital Waste TS Ha/3RTdTd TRy
3. Dead Animals ugJ

4. Construction and Demolition Wastes fator SR g GN‘&TQ
5. Industrial Wastes.

6. Hazardous Wastes.

7. Sewage Wastes

8. Plastics.

9. E-Waste

f\&

kgx MEDICA

Biomedical/Hospital Waste TS Ha/Ruard afry

Hospital waste is generated during the diagnosis, treatment, or immunization of human beings or
animals or in research activities in these fields or in the production or testing of biological parts.

It may include wastes like sharps, soiled waste, disposables, anatomical waste, cultures, discarded
medicines, chemical wastes, etc. This waste is highly infectious and can be a serious threat to
human health if not managed in a scientific manner.
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These wastes are categorized into 10 different categories as:

1. Human anatomical waste (tissues, organs, body parts etc.)

2. Animal waste

3. Microbiology and biotechnology waste, such as, laboratory cultures, microorganisms,
human and animal cell cultures, toxins etc.

4. Waste sharps such as, hypodermic needles, syringes, scalpels, broken glass etc

5. Discarded medicines and cyto-toxic drugs

6. Soiled waste, such as dressings, bandages, plaster casts, material contaminated with blood



etc.

7. Solid waste (disposal items like tubes, catheters etc.,excluding sharps)
8. Liquid waste generated from any of the infected areas
9. Incineration ash
10. Chemical waste
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Bio-Medical
Waste
Management

Effective ways to dispose off Hospital and Biomedical wastes
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1. Segregation , SITd

2. Disinfection %’\"[ ERUT NG Hﬂ'E'I'UIQﬁ%H

3. Storage wWR, YR

4. Transport ;’iwﬂ'é, EJIBIGELY

5. Final Disposal WIgad e sifaw fAge™
Segregation

In this process, different waste materials are put in bags of different colors. Because of which

everyone is disposed of differently. Or bury it deeply.

Yellow - In such bags surgery is done to cut off the parts of the body, lab samples, medical material
containing blood (cotton / bandage), animal parts used in the experiment. They are burnt or buried

very deeply.

Red- In this glove, catheter, IV set, culture plates are inserted. They are cut first and then

disinfected with auto claws. After that burn it.

Blue or white bag- In this, cardboard boxes, plastic bags containing needles, pieces of glass or
knives are inserted. They are also cut and treated with chemicals, then either they burn or bury

them deeply.



Black- harmful and useless medicines, pesticides and forged ash are put in them. Put it in a deep pit
and give soil pulses from above.
Liquid - These are disinfected and drained into the drains.

SEGREGATION OF SOLID BIO-MEDICAL WASTE

NON-INFECTED INFECTED WASTE
WASTE
CYTOTONIC ORUG & ANATOMCAL wAsTe [XTTETTIRVSIIE] | swanvs
CHEMICAL WASTE
Infocted Dressings Pacema Synngoes, Gloves & Nnodins &
POP Casts Pamological Waste Plastc Wasto Cut Glossos
& Body Parts
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NOTE:- USE ANY COLORED BIN OTHER THAN BLACK, RED, YELLOW, BLUE & WHITE FOR DISPOSAL OF GENERAL WASTE
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Disinfection aﬂ?l'f{[?hﬂ:f

Disinfection Harmful germs are removed by this process. There are some special methods like-
Thermal Autoclave - [t kills germs by heat,
Chemical - It destroys germs with formaldehyde, bleaching powder, ethylene oxide.




Radiation - Ultra Violet (UV) rays destroy germs.
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. Storage HSRUI

Until the bags are completely filled, the residual materials are kept in bags at certain places. Names
are written on these bags and security guards are kept. So that no outsider or garbage picker takes
it by mistake. Later, they are sent to the hospital for burning or burial.
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Transport R0

Residual materials are carried in and out of the hospital. Employees who do this work wear gloves
in their hands and it is taken care that these substances do not spread out of the trolley. Ordinary
garbage is not kept in such trains.
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Final Disposal sifaw fFge™

Substances that are contagious are burned. Those that are not contagious such as paper are
recycled and used again.
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Various diseases caused by Biomedical wastes infection

1 Lung infections

2 Parasitic infections

3. Skin infections

4, The spread of viral illnesses such as HIV, Hepatitis B, and C
5

6.

Cholera
Tuberculosis
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Electronic waste (E-Waste) sﬁag’rﬁw DI

When we use another new device for replacement / malfunction of electronic devices after
prolonged use, this inefficient malfunctioning device is called e-waste.

Such as computer, mobile phone, printers, photocopy machine, inverter, UPS, LCD / television,
radio / transistor, digital camera etc.
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Various parts of E-Waste and their effects
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Types of E- Substances Adverse Effects on
Waste Human

1. |Wies affec @¥ o5, $sAaHA Lead Pb, |[g9h, aPd, dfsr aof, AR
Printed Circuit Cadmium Cd GG IKidney, liver, nervous
Board system, headache.

2. |HEI1E Mother
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Cathode Tube

$s@IH Lead Oxide,

Barium Ba, Cadmium
Cd

Board A, Lungs, skin and long-
term disease.
3. |¥uE s a3 sifFargs, dAREH,  |6d, IFq, FEORMET,

3G, heart, liver,
muscle, gastritis

4., |RFg, wole o=
HAllIeT Switch,
Flat Screen
Monitor

JIFHA Mercury Hg
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Underdevelopment of
brain, kidney, fetus.

5. |FFrgex dch
Computer Battery

$s9H Cadmium Cd
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?’I Affects kidney, liver.

6. |Ffae sgAAT [Tl [aa e FeRrss | AiRS gfdus a#dar wi
HIfET Cable Polyvinyl Chloride g T 1 Affects
Insulation PVC physical immunity.
Coating

7. |confEew g3fdar  |sHT Bromine BHAAST JF I FeATAT AT
Plastic Housing &1 Affects the hormonal

system.
E-Waste Disposal 's‘awﬁ'aam

Safe treatment and disposal methods of e-waste Safe treatment and disposal of e-waste are mainly
done in following ways.



1 Secured landfilling (securely pressed into the ground)

2 Incineration

3. Recycling

4. Metal recovery by acid

5. Reuse
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Solid Waste Management

House hold Solid waste Eﬁ?‘[?ﬁﬂ 3qfRry

Municipal Waste TR 7 & B
Domestic/Residential Waste WW 3Ry
Commercial Waste qiforea® Uy
Garbage P ST HIhC
Institutional Waste TR TRy
Ashes RIRC]

Street Sweeping Eﬁ? WiftT
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Electricity Converted Heated Processed

Municipal Waste:

Municipal waste includes waste resulting from municipal activities and services such as street
wastes, dead animals, market wastes and abandoned vehicles. However, the term is commonly
applied in a wider sense to incorporate domestic wastes and commercial wastes.
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Domestic/Residential Waste:

This category of waste comprises the solid wastes that originate from single and multi-family house
hold units. These wastes are generated as a consequence of house hold activities such as cooking,
cleaning, repairs, hobbies, redecoration, empty containers packaging, clothing, old books, paper and
old furnishings.
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Commercial Waste:

Included in this category are solid wastes that originate in offices, wholesale and retail stores,
restaurants, hotels, markets, warehouses and other commercial establishments. Some of these
wastes are further classified as garbage and others as rubbish.
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Garbage:

Garbage is the term applied to animal and vegetable waste resulting from the handling, storage,
sale, cooking and serving food. Such wastes contain organic matter, which produces strong odours
and therefore attracts rats, flies and other vermin. It requires immediate attention in its storage,
handling and disposal.
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Institutional Waste:

Institutional wastes are those arising from institutions such as schools, universities, hospitals and
research institutes. It includes wastes, which are classified as garbage and rubbish, as well as
wastes, which are considered to be hazardous to public health and to the environment.
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Ashes:

Ashes are the residues from the burning of wood, coal, charcoal, coke and other combustible
materials for cooking and heating in houses, institutions and small industrial establishments. When
produced in large quantities at power generation plants and factories, these wastes are classified as
industrial wastes. Ashes consist of a fine powdery residue, cinders and clinker often mixed with
small pieces of metal and glass.
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Street Sweeping:

This term applies to wastes that are collected from streets, walkways, alleys, parks and vacant lots.
In the more affluent countries manual street sweeping has virtually disappeared but it still
commonly takes place in developing countries, where littering of public places is a far more
widespread and acute problem. Street wastes include paper, cardboard, plastic, dirt, dust, leaves
and other vegetable matter.
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Industrial Wastes:

In this category are the discarded solid material of manufacturing processes and industrial
operations. They cover a vast range of substances which are unique to each industry. The major
generators in the industrial solid wastes are the thermal power plants producing coal ash, the
integrated Iron and steel mills producing blast furnace slag and steel melting slag, non-ferrous
industries like aluminium, zinc, and copper producing red mud and tailings, sugar industries
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generating press mud, pulp and paper industries producing lime and fertilizer and allied industries
producing gypsum.
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Waste Management

Waste management is the collection of materials used in transportation, processing, recycling, or
waste work. The term generally refers to materials that are derived from human activities and this
is done so that human health is less affected. Waste management is also for extracting resources.
Waste management includes solid, liquid, gas or radioactive substances with each material,
different methods and expertise are used.
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Disposal Method

1. Landfill Landfill

Disposal of waste in landfill involves burying the waste into land and it is common practice in most
countries. landfills are often built in non-use mines (quarries), mining vacancies or borrow pit s,
etc. A well controlled landfill can be a very clean and relatively low cost method of waste disposal.
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A- Ground Water

B- Compacted Clay

C- Plastic Liner

D- Leachate Collection Pipe
E- Geotextile Mat

F- Gravel

G- Drainage Layer

1 H- soil Layer

I- Old Cells (Trash)

J- New Cells (Trash)

K- Leachate Pond

This cross-section of the structure of a municipal solid
waste landfill. The arrows indicate the flow of leachate.
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Drawbacks of Landfill ‘3;[&[ YT Bt BT

A common secondary production of landfills is gas (mostly made up of methane and carbon
dioxide) which is formed in anaerobic manner (anaerobically) by the breakdown of organic waste.
2. The surface can destroy vegetation and it is a greenhouse gas.

Deposited waste is normally compacted to increase its density and stability, and is pushed to
prevent vermin (such as mice or moose) from being attracted to landfill gas in many landfills.
Landfill gas systems are installed for evacuation. The gas is drawn out of the landfill through
perforated tubes and is fed into a gas engine with a sieve or burned to produce electricity.

Air pollution and atmospheric effects

There are more than ten toxic gases emitted from landfills, of which methane gas is the most
serious. Methane gas is naturally produced during the process of organic matter decay6. Ground
water pollution

The primary environmental problem arising because of landfills is groundwater
contamination from leaches. A huge percentage of these landfill toxins infiltrate the soil to reach the
fresh water waterways.

Health effects: Increases in the risk of severe health implications such as birth defects, low birth
weight, and particular cancers have been reported in individuals living next to landfill areas in
numerous studies.

Soil and land pollution: Landfills directly render the soil and land where it is located unusable. It
also destroys the adjacent soil and land area.
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2. Incineration

Incineration is a disposal method that involves combustion of waste materials. Incineration is

sometimes described as "thermal treatment”.

It is used for the disposal of hazardous waste (medical waste). Incineration due to the emission of

gaseous pollutants is a controversial method of waste disposal. It requires less land and these

facilities do not require as much area of landfills.
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Incineration

Inciniration is a waste treatment process that involves the combustion of organic

substances contained in waste materials. Industrial plants for waste incineration are commonly
referred to as waste-to-energy facilities.
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Exhaust gas
treatment equipment

Electric generator | 4
|

Incineration Plant
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Advantages of Waste Incineration

1. Decreases Quantity of Waste
Incinerators can decrease the quantity of waste by 95% and reduce the solid quantity
of the original waste by 80-85% depending on the components that were in solid waste.
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2. Efficient Waste Management
Incineration plays a vital role in making waste management easier and more efficient.
Incineration can burn up to 90% of the total waste generated
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Production of Heat and Power
Incineration plants generate energy from waste that can be used to generate electricity or
heat.
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Reduction of Pollution

Research has shown that solid waste incinerators are less likely to pollute the environment
than landfills.
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Saves on Transportation of Waste

Incineration plants can be near cities or towns. This is advantageous since it means waste
does not have to be driven for long distances for dumping.
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Prevents the Production of Methane Gas

In landfills, when the waste is decaying, methane gas is generated which, if not controlled,
may explode, causing further global warming. Unlike landfills, incineration plants do not
produce methane, therefore making them safer.
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Eliminates Harmful Germs and Chemicals

Incineration plants function at very high temperatures that can destroy germs and
chemicals that are harmful. Thus,it Is a very effective method when it comes to
eliminating  clinical waste.
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Incinerators Operate in Any Weather

Another advantage of incinerators is that they can function in any type of weather. For
instance, during a rainy season, waste cannot be dumped in a landfill.

Y@ fpdt i Aan § s R ©
RAS PTTH ITAHIE e [P I PN N USRS AT B R Ibd &l ISEI0 &
o, RO & AH §, HR B Asiha H T8 ST off JobdT gl

Effective Metal Recycling

When incinerators are burning waste, the metals still remain whole because they have a

high melting point. After the process of burning waste is done, the workers remove the

remaining metal and recycle it.
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10.

11.

12.

It has a Computerized Monitoring System
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Uses of Ash

The ash that comes from the combustion of waste can be used in construction, or even in
landfilling.
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Occupies Relatively Small Space as compared to Land Fills
Incineration systems occupy relatively small space. Therefore these are a convenient
and practical solution for managing waste.
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