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Introduction

Land in the solid component of earth, which is alternatively named as lithosphere. The formation
of lithosphere involving a number of physical, chemical and biological transformation of gaseous
substances to rocky material. Geology is the branch of science which describes the composition,
physical property, structure etc of these rocky substances in lithosphere.

5.1 LITHOSPHERE

Solid component of the earth is called lithosphere. It consists of three zones—crust, mantle and
core.

Crust

The outer most part of lithosphere consisting of different
types of rocks is known as crust. Its thickness varies from 64 to 96
km. Earth crust contains mainly oxygen, aluminium, calcium,
magnesium, iron etc as major elements. It is divided into two parts
soil and sima.

5% Mantle =

The upper part of the earth crust is generally made up of
silicon (Si) and aluminium (AI) known as soil. The average density ~ Fig. 1. The layers of the earth.
of this part is 2.7 and extends up to 17 km. Sima, the lower part of
the crust is composed of silicon (Si) and magnesium (Mg).

The density of this part is 3.0.

The line where soil and sima layer meet with each other is known as ‘convad discontinuity’.

Mantle

Mantle is situated just below the crust. The thickness of this layer is approximately 2880 km. It
is consisted of two parts.

The lighter upper part of the mantle is called ‘asthenosphere’. The major elements of this layer
are chromium (Cr), iron (Fe), silicon (Si), and magnesium (Mg).

The lower part of the mantle is called ‘mesosphere’. The major constituents of this layer are
nickel (Ni), iron (Fe), silicon (Si) and magnesium (Mg).

Core

The centre part of the lithosphere is called core. It is also known as barysphere. The thickness
of this core layer is about 3500 km. Temperature, mass and density of this core zone is very high in
comparison to the other parts of the lithosphere. The major components of this core layer are iron
(Fe) and nickel (Ni) along with some other minor components like sulphur (S), silica (Si). Cobalt
(Co) ete. The core can be divided into two parts. The outer core containing molten metal and inner
core containing more solidified metallic minerals.
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136 FUNDAMENTALS OF ENVIRONMENT AND ECOLOGY

5.2 SOLID WASTE POLLUTION

The unwanted solid material which is generated due to our activity is known as solid waste. Due
to the increase in population, the amount of solid waste generation has been increased day by day.
Generally domestic solid wastes are biodegradable. Where as industrial solid wastes are non-
biodegradable. If we consider the annual solid waste production from different sources, the maximum
is coming from industries (15.2%), Mining and quarring (67%). The generation of domestic and trade
solid waste is only 8.5%. 2% of solid waste in generally produced in the environment for construction
activities. Solid waste also include municipal solid waste (MSW), Sewage sludge, plastics, medical
wastes from hospital etc. Proper solid waste management is necessary to avoid environmental pollution.

5.3 CLASSIFICATION OF SOLID WASTES

Classification of solid waste in broader sense is

(a) Domestic waste, (b) Trade waste and (c) Industrial waste

(a) Domestic waste: Waste material from houses and other residential area are classified as
domestic waste.

(b) Trade waste: The unwanted material from retail, commercial and business premises are
termed as trade waste. This can be also termed as commercial waste.

(c) Industrial waste: Waste originates from different types of industries are termed as industrial
waste.

Depending on the origion of municipal waste it can be classified as:

(i) Institutional waste: Schools, colleges, research organizations, religious places, community
halls produces paper, polymer packaging material, rejected office stationaries as waste material. These
waste material is generally use to call as institution waste material.

(if) Construction wastes: Repairing and construction activities produce huge amount of solid
waste. Specially demolition of old construction for new construction activities generate large quantity
of solid waste which include bricks, roofing, pipes, rods etc.

(iii) Biomedical wastes: The wastes generated from hospitals, nurshing homes, clinics are
treated as biomedical solid waste. These biomedical wastes are also fall into the hazardous waste due
to the presence of different infectious substances. The biomedical wastes are disposable syringes,
used surgical dressing and gloves, expired drug etc.

(iv) Agricultural solid waste: Agricultural residue after harvesting of crop is generally treated
as a agricultural solid waste. Generally these wastes consists of roots and stems of crops. Different
type of insecticides are also contributing towards this type of waste material.

(v) Burning ashes: Ashes are produced after burning of solid fuel like wood, coal, coke etc.
Burning of different type solid waste material will also produce ash.

(vi) Hazardous wastes: Those wastes which affect human, plant or animal life in adverse way.
Some examples of hazardous wastes are toxic chemicals, radioactive wastes, explosives etc.

Caudbs of solid waste pollution

The reasons for the rapid growth in the quantity of solid wastes are:

(a) Over-population: The quantity of solid wastes generation in big cities is fixed per person.
But due to increase in population density the total amount of solid waste generation is increasing day
by day.

(b) Affluence: With affluence there is a increase in per capita consumption. As a result of which
solid waste formation will increase.

(c) Technology: Due to the advancement in technology for most economic goods indicate 2
shift in technology from the returnable packaging to non-returnable packaging. As a result of which
returnable glass containers or bottles are being replaced by non returnable bottles and plastic containers.
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It is very difficult to reuse those plastic packages specially in food packaging industry. Ultimately it
will increase the solid waste formation.

5.4 SOLID WASTE MANAGEMENT

Huge disposal of solid wastes, especially of hazardous wastes causes adverse effect to
environment. The main objective of solid waste management is to minimize this adverse effect. Solid
waste management can be done by the following steps:

(1) Collection, (2) Storage, (3) Transportation, (4) Recycling (5) Treatment and (6) Disposal.

Collection: The efficient collection of solid waste is most important aspect of solid waste
management. Improper collection of solid waste leads to dumping of waste in the open spaces.

In order to avoid such problem our collection system should be hundred percent efficient. The
number of bins provided are inadequate for solid waste disposal. Sometimes road sweeper burn or
throw the solid waste into open spaces.

Storage: The weast bins act as storage points. Cleaning of those weast bins is necessary for
avoiding unhygienic condition. Storage facilities are not yet developed in some urban areas.

Transportation: The solid waste collected from the bins are finally transported to the waste
disposal site by truck. The frequency of transportation is controlled by municipal authorities and
entirely depend on the rate of solid waste generation.

Recycling: Municipal solid waste contain both biodegradable and non-biodegradable material.
Among non-biodegradable material those are non-toxic in nature but it has certain value, those can be
recycle in order to minimize the solid waste formation. Instead of recycling we can reuse a product
over a long time period to minimize the solid waste formation.

Disposal: This is the final step in solid waste management. Due to the unorganized solid waste
disposal causes environmental pollution. Generally solid wastes are disposed off in low land area.
Disposal of solid waste can be done by three ways (1) Land fill, (2) Incineration and
(3) Composting.

(1) Landfill: Landfilling method is a very useful method for solid waste disposal. By using this
method we can reduce the storage of huge amount of solid waste into open space. Which ultimately
pollute water, land and air. In landfilling, the solid wastes are compacted and spread in thin layers
over a low land area, each layer being uniformly covered by a thin layer of soil. The final layer is
covered by a final cover of about one meter of earth to prevent solid waste scattering. Land filling is
a biological method of solid waste degradation and it will produce CO,, CH,, NH, as renewable
sources of energy.

(2) Incineration: Combustion of solid waste at a temperature range of 900-1200°C in a specially
designed furnace (called incinerator) is known as incineration. Various types of incinerators like,
rotary kil, air-controlled incinerators have been used for this purpose. Volume of waste can be reduced
up to 90% by this process. Incinerations are not, however, capable of destroying inorganic compounds,
although they can concentrate them in ash, making transportation and disposal more efficient. In
addition, metals that volatilize at temperatures below 2000° F pose a particular problem since, once
vaporized, they are difficult to remove using conventional air pollution control equipment. The
completion of combustion in an incinerator depends on following factors:

(i) the temperature in the combustion chamber

(i) the time span that combustion takes place

(i) the amount of turbulence or degree of mixing

(iv) the amount of oxygen available for combustion

In spite of numerous controls, hazardous waste incinerators have the potential to emit amounts
of noxious gases that may be unacceptable to neighbours. Emissions may include unburned organic
compounds from the original waste, various products of incomplete combustion formed in the
incinerator itself, carbon monoxide, nitrogen and sulphur oxides, hydrogen chloride, particulates.
Inorder to minimize this type of problem generally recyclable material should be removed before
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(a) Mining and processing units of ores to generate radioactive elements

(b) From nuclear weapons

(¢) Use of radioactive materials in nuclear power plants.

(d) Extensive use of radioactive isotopes in medical, research and industrial purpose.

(e) Accidental leakage of radiation from nuclear reactor also produces radioactive waste to the
environment. Chernobyl! disaster in USSR is example of such accidental leakage.

Effects: Radiation from radioactive material has adverse effect on living system. It is important
to know the extent of adverse effect that high energy radioactive radiations can cause to living organisms.
Organic molecule present in biological system is ionized by high energy radioactive radiation.
Ultimately this lead to the malfunctioning of the biological system. The extreme result will be death
of the organism. Effect of radioactive elements on living organism depends on several factors.

* The intensity of the radiation. If intensity is high, it causes more amount of ionization in

living organism.

* Exposure time for radioactive radiation.

* Halflife period of the radioactive pollutant.

Radioactive wastes disposal

Radioactive wastes should be transformed into harmless form or stored in deep layer of
lithosphere. Solid or liquid wastes of low activity are collected in paper or plastic containers and
finally they can be disposed off into land or water. But before disposing into sea the toxicity level of
the waste is measure and if it is found below threshold limit value then only it is disposed off. Other
wise it has to be disposed off in land. High level radioactive wastes are generally put into a special
type glass container and finally the container was stored after proper sealing. Generally those radioactive
waste filled glass containers are stored at 100—150°C for million of years. The attempt is to convert
these wastes into glassy material. Ground disposal of low or intermediate level wastes is only possible
under certain soil, rock and ground water condition. Radioactive waste can also be disposed off in
deep mine, salts cavaties, deep well disposal.

(2) Biomedical wastes

The wastes generated by hospitals, health centre, testing laboratories, clinics are termed as
biomedical wastes. If biomedical wastes are not properly disposed off, it causes a major environmental
problem. Some examples of biomedical wastes are expired medicines and phychotoxic drugs, blood,
liquid and chemical wastes associated with medical operations, pathological investigations, animal
wastes, microbiological and biotechnological wastes etc.

Biomedical wastes will affect the living organism adversely if they are not properly disposed
off. They can produce different type diseases into human body.

Biomedical wastes management

Biomedical wastes are both hazardous as well as non-hazardous. Major amount of biomedical
wastes are infectious. Amount of hazardous wastes under this category is very low. In order to geta
systematic biomedical wastes disposal, Government of India notified biomedical wastes rules. These
rules are applicable for all hospitals, nursing homes, laboratory and other places where biomedical
wastes are generated. Segregation, transportation, storage and disposal steps have been mentioned in
this rule. Wastes categories have been mentioned and disposal of each category is specified. Certain
standards for biomedical wastes treatment like incineration, autoclaving, microwaving and land disposal
have been mentioned. Normally biomedical wastes are disposed off by incineration at higher
temperature. For liquid wastes chemical treatment is necessary for disinfection and finally discharged
into drains.

(3) Industrial wastes

Industrial wastes are different types of chemicals and ashes produced from different industries.
The major amount of hazardous industrial wastes are disposed off in land. Prior to disposal it requires
some treatment. Very less amount of hazardous industrial wastes are recyclable or incinerable. The
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major sources of non-hazardous industrial solid wastes are steel plants, thermal power stations, non-
ferrous industries, paper industries, etc. Proper disposal of industrial hazardous wastes involves
following steps (1) storage (2) transport (3) treatment and (4) disposal.

5.6 HAZARDOUS WASTE MANAGEMENT

Hazardous waste management can be done by using following steps:

(1) Identification of the waste

(2) Segregation of the waste in different categories

(3) Minimizing the quantity of wastes

(4) Treatment of the waste before disposal

(5) Recycling of hazardous industrial wastes

(6) Finally, all steps involved in hazardous waste management i.e., collection, transport, treatment,
disposal etc should be done in a proper scientific manner. Everything should be done under control of
administrative body.

Identification: First of all those peoples are involved in hazardous waste management they
should aware about the categories of that waste. Which is described in the characteristic of hazardous
waste. Without proper identification of the hazardous wastes they cannot follow the subsequent steps
involved in waste management.

Segregation: Segregation step is required for specific treatment. After this step the segregated
material should be packed and properly labelled for storage. After proper storage of hazardous waste
they should be transported to treatment plant.

Waste minimization: Industries have to follow the alternate route of product formation where
raw material consumption is minimum or raw material reacts with each other in such a way that it will
produce non-hazardous waste. For example in zinc electroplating, replacement of chloride compound
by sulphate compound will eliminate cyanide problem. Evaporation and precipitation method can
also be followed for waste minimization. Segregation step will also reduce waste by separation of
hazardous waste from non-hazardous waste.

Treatment of the waste prior to disposal

Treatment of hazardous wastes is very important and it may involve (i) chemical treatment (i7)
physical treatment (iii) biological treatment (iv) solidification (v) incineration

Physical treatment can separate solid waste material from a mixture of solid and liquid waste by
sedimentation technique. Sedimentation technique is most inexpensive technique for physical treatment
of hazardous wastes. Some time solid waste can be separated from liquid by reverse osmosis or by
ion exchange technique.

Chemical treatment involve complete breakdown of hazardous waste. Chemical treatment can
be done by (a) neutralization, (b) oxidation-reduction (¢) precipitation method.

Neutralization process will reduce the acidity or alkalinity of a particular waste by adding base
and acid respectively. For neutralizing acid waste we generally use solution of line. After neutralization
reaction when the pH of the wastes approaches to 7 (i.e. pH at neutral condition), the waste materials
are less corrosive towards enviroment.

Oxidation-reduction reaction can change the toxicity of waste chemicals.

The soluble toxic materials can be precipitated out by certain chemical reaction. Those are use
to call as precipitation reaction. Generally toxic metal like Pb, Hg can be precipitated out as a sulphide
by chemical reaction. Certain toxic metal ions can also be precipitated as its hydroxide by reacting
with Ca(OH),.

M*2 + Ca(OH),—> M(OH), + Ca*?

Ion exchange method can also be employed for removal of toxic metal ion.

Biological process involve the degradation of wastes by micro-organism to a simplier form like
CO, and H,0. As the micro-organisms can be destroyed by the toxic effect of hazardous wastes so the
scope of biological degradation of hazardous wastes is very limited. If we want to degrade hazardous
waste biologically the medium should be like that where microorganism can live and Erow.
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5.7 SOIL

Soil is a combination of caly minerals and organic matter produced by weathering of nature. Due
to the presence of organic matters in soil, it can act as buffer zone between atmosphere and ground
water. Soil have strong sorptive property because of electrical charges and large surface area of the
clay minerals and humus. Soil is the upper layer of the earth’s crust. Whose main characteristics
depend on the parent rock material. Soil is made up of solid, liquid and gaseous substances along with
some colloidal particle of organic and inorganic matter. The upper part of soil is called as top soil.
Top soil part may be different in colour due to the difference in humus and mineral materials present
in this part. Subsoil part is just below the top soil part. Which basically contain humus and minerals.
The subsoil is followed by loose rock and finally the bedrock.

Soil is an essential component of terrestrial ecosystems because the growth of plants and
biogeochemical cycling of nutrients depend upon it. Of the total area of the world’s land mass
(13.07 x 10? ha), only 11.3% is cultivated for crops; permanent grazing occupies 24.6%, forest and
woodland 34.1% and ‘other land’ including urban/industry and roads, accounts for 31%. From a
resource perspective, soil is vitally important for the production of food and fibre crops and timber
and it is therefore essential that the total productive capacity of the world’s soils is not impaired.
Pollution, along with other types of degradation, such as erosion, and the continuing spread of
urbanization poses a threat to the sustainability of soil resources. Soil pollution can also be a hazard
to human health when potentially toxic substances move through the food chain or reach ground
water used for drinking water supplies.

In comparison with air and water, soil is more variable and complex in composition and it
functions as a sink for pollutants, a filter which retards the passage of chemicals to the ground water,
and a bioreactor in which niany organic pollutants can be decomposed. As a consequence of its
occurrence at the interface between the land and the atmosphere, soil is the recipient of a diverse
range of polluting chemicals transported in the atmosphere. Further inputs of pollutants to the soil
occur as a result of agricultural and waste disposal practises but, in general, the most severe pollution
usually results from industrial and urban uses of land.

The Nature of soil

Soil is the geochemically and biochemically complex material which forms at the interface
between the atmosphere and the earth’s crust and is highly heterogeneous in composition and spatial
distribution. Soil comprises a mixture of mineral and organic solids, permeated by voids, containing
aqueous and gaseous components and a microbial biomass. Soils are usually differentiated vertically
into a series of distinctive layers, called ‘horizons’, which differ both morphologically and chemically
from the layers above and below them. These horizons collectively form the soil profile (or pedon)
which is the unit of classification of soils. Soil formation results from interactions between the weathered
geological material on which the soil has formed, and climatic conditions, vegetation cover, landscape
position and the time over which the soil has been forming. Soil formation is a dynamic process and
major changes in any of the environmental factors (such as climate, drainage or vegetation) will result
in changes in the nature of the soil horizons. As a result of the wide range of rock types and
environmental conditions around the globe, soils differ markedly in physical, chemical and biological
characteristics. Nevertheless, there are several properties which most soils have in common which
relate to the behaviour of pollutants.

All soils contain humus which is highly polymerized organic material synthesized by
microorganisms from the decomposition products of dead plant material. The organic matter contents
of most soils lie in the range 0.1- 10% but peaty soils can contain more than 70% organic matter. Soils
in hot, dry climates tend to contain much lower amounts of organic matter than soils in humid and
cooler regions.

Soils contain varying amounts of different primary and secondary minerals. Primary minerals
occur in unweathered fragments of igneous rock either from the parent material, or erratic stones

.



146 FUNDAMENTALS OF ENVIRONMENT AND ECOLOGY

origin, tend to be soluble and can prevent metals from being adsorbed onto soil surfaces and thus
render them more mobile and possibly more available for uptake by plant roots.

(d) Chemisorption of Elements

This occurs when the element is incorporated into the structure of the compound. The most
common example of this is when metals, such as Cd, replace Ca in the mineral structure of calcite
(CaCOs).

(e) Sorption of Organic Contaminants on Humic Materials

This is the main mechanism by which non-polar, hydrophobic organic molecules are bound in
soils. This may be by physical means or by chemical bonding.

(f ) Co-precipitation of Elements

This is the simultaneous precipitation of a chemical agent in conjunction with other elements.
The elements typically found co-precipitated with secondary minerals in the soil include:

Fe oxides: V, Mn, Cu, Zn, Mo;

Mn oxides: Fe, Co, Ni, Zn, Pb;

Calcite: V, Mn, Fe, Co, Cd;

Clay minerals: V, Ni, Co, Cr, Cu, Pb, Ti, Mn, Fe.

Soil Pollutants
There are different types of pollutants which can pollute the soil.

(a) Heavy Metals, (b) Hydrocarbon Pollutants, (¢) Toxic Organic Micropollutants (TOMPs)
(also called Persistent Organic Pollutants (POPS)), (d) Other Industrial Chemicals, (e) Nutrient-rich
Wastes, (f ) Radionuclides, (g) Pathogenic Organisms.

(a) Heavy Metals

Heavy metals have a density of greater than 6 g cm™ (but some authors use a value of
> 5g cm™) and an atomic number greater than 20, and occur naturally in rocks and soils but
concentrations are frequently elevated as a result of pollution. The term ‘heavy metal’ is imprecise but
is widely used although others such as “toxic metals’, ‘potentially toxic elements’ and ‘trace metals’
are possible alternatives. Heavy metals belong to the group of elements described geochemically as
‘trace elements’ because they collectively comprise < 1 % of the rocks in the earth’s crust. All trace
elements are toxic to living organisms at excessive concentrations, but some are essential for the
normal healthy growth and reproduction by either plants or animals at low but critical concentrations.
These elements are referred to as ‘essential trace elements’ or ‘micronutrients’ and deficiencies can
lead to disease and even death of the plant or animal. The essential trace elements include:
Co (for bacteria and animals), Cr (animals), Cu (plants and animals), Mn (plants and animals), Mo
(plants), Ni (plants), Se (animals) and Zn (plants and animals). In addition, B (plants), CI (plants), Fe
(plants and animals), I (animals) and Si (plains and animals -probably) are also essential trace elements
but are not dense enough to be classed as heavy metals. Other elements, including: Ag, As, Ba, Cd,
Hg, T1, Pb, Sb, have no known essential function and, like the essential trace elements, cause toxicity
above a certain tolerance level. The most important heavy metals with regard to potential hazards and
occurrence in contaminated soils are: As, Cd, Cu, Cr, Hg, Pb and Zn.

(b) Hydrocarbon Pollutants

Hydrocarbon pollutants from petroleum mainly comprise a range of saturated alkanes from
methane (CH,), ethane (C,H,) and propane (C,Hy) through straight and branched chains to CsHs,-
Aromatic hydrocarbons and organic components containing nitrogen and sulfur can also be important
constituents of some petroleum deposits. The hydrocarbons derived from coal and petroleum tends to
form the main group of organic macropollutants in soils.
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A commonly encountered group of aromatic molecule hydrocarbon pollutants are the BTEX
compounds (benzene, toluene, ethyl benzene and xylene) which commonly occur in plumes in the
groundwater beneath a wide range of industrial sites. Organic solvents are used widely in industry
and can be important soil pollutants at industrial sites. These can include butane and n-hexane, benzene,
toluene and organochlorine compounds such as vinyl chloride, chloroform, carbon tetrachloride and
trichloroethane.

(¢) Toxic Organic Micropollutants (TOMPs) (also called Persistent Organic Pollutants
(POPS))

The most commonly encountered toxic organic micropollutants include: polycyclic aromatic
hydrocarbons (PAHs), polyheterocyclic hydrocarbons (PHHs), polychlorinated biphenyls (PCBs),
polychlorinated dibenzodioxins (PCDDs), polychlorinated dibenzofurans (PCDFs) and pesticide
residues and metabolites.

(d) Other Industrial Chemicals

The huge amount of chemicals which are being used for industrial production can also pollute
soil. It is estimated that between 60000 and 90000 chemicals are in current commercial use and
thousands of new compounds are being brought into use (and dispersed in the environment) each
year.

(e) Nutrient-rich Wastes

These are the residues from the treatment of Waste water and large quantities are produced
worldwide. Sewage sludge is a valuable source of plant nutrients (especially N and P) and a useful
source of organic matter which has beneficial effects on soil aggregate stability. However, its value is
somewhat diminished by its content of potentially harmful substances which include heavy metals,
especially Cd, Cu, Ni, Pb and Zn, and organic pollutants. The most important persistent organic
pollutant (POPs) in sewage sludges include: (a) halogenated aromatics, e.g. polychlorinated bi-phenyls
(PCBs), polychlorinated terphenyls (PCTs), polychlorinated naphthalenes (PCNs) and polychlorinated
benzenes, polychlorinated dibenzodioxins (PCDDs), (b) halogenated aliphatics, (c) polycyclic aromatic
hydrocarbons (PAHs), (d) aromatic amines and nitrosamines, (e) phthalate esters, and (f ) pesticides.

() Radionuclides

Nuclear accidents like those at Windscale (UK) in 1957 and Chernobyl (Ukraine) in 1986
resulted in many different radioactive substances being dispersed into the environment. The greatest
long-term pollution problem is considered to be caused by B7Cs which has a half-life of 30 years and
behaves in a manner similar to K in soils and ecosystems. Atmospheric testing of nuclear weapons
dispersed large amounts of *Sr which has a half-life of 29 years and behaves similarly to Ca in
biological systems and poses a hazard to humans because it is stored in the skeleton.

(g) Pathogenic organisms

Soils can be contaminated with pathogenic organisms (bacteria, viruses, parasitic worm eggs)
from various sources, including the burial of the dead bodies of animals and humans, manures and
sewage sludges. The soil can act as a reservoir of these pathogens which can reach ground water, can
infect livestock and humans through soil particles consumed directly by children or on unwashed
hands or attached to herbage and vegetables. The latter is the main reason for the introduction of the
sterilization of sewage sludges which are applied to agricultural land. ‘

Transport Mechanism Of Pollutants To Soil

The major pathways of contamination of soil by pollutant are given below

* atmospheric deposition of particulates (washout or dry deposition)

* sorption of gases (e.g. volatile organic compounds) from the atmosphere,

* fluvial transport and deposition/sorption from flood waters,

* placement (agricultural amendments, dumping, injection, surface spreading erc).

The sources of those soil pollutants are (1) Urban waste, (2) Industrial waste, (3) Biological
waste, (4) Agricultural waste, (5) Radioactive wastes etc.
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Effect of Soil Pollution

There is several adverse effect of pollutant on soil properties

(1) Fertility of the top soil is reduced by soil erosion by different natural processes whi
ultimately affect the crop production.

(2) The percentage of chemicals in soil increases day by day due to the disposal of hu
quantity of solid and liquid wastes are mixed up with soil. Ultimately these chemicals w
decrease the soil productivity.

(3) The living organisms present in soil are killed by soil pollutant and thereby reduce the s
productivity.

(4) The heavy metals like Pb, Cd and Hg will be introduced into the food chain through gre
vegetables and ultimately effects on animal and human health.

Soil Pollution Control :

Pollution prevention means the minimization of waste generation. To maintain our day to d
activity we have to produce the waste material. In order to reduced waste material, we would ne
less fertilizer and fewer pesticides if we could all adopt the three R’s: Reduce, Reuse and Recyc
This would give us less solid waste. The following measures may be adopted to control soil pollutic

(i) Huge plantation is necessary to prevent errosion of top soil which in turn reduce the fert

ity of top soil.

(i) Proper understanding the different natural cycle to maintain the natural balance.

(iii) Minimum use of fertilizers and pesticides to maintain the soil property.

(iv) Proper treatment of solid waste is necessary before disposal to land.

(v) Crop rotation is necessary to maintain the nutrient concentration is soil.



