Industrial Waste

We have millions of factories, mills,
industries, mining plants, etc. around the
world. These industries use raw materials
to produce finished goods for consumers.
But in the manufacturing process, there

are materials which are rendered useless.

They constitute the industrial waste. Some
examples of industrial wastes are metals,
paints, sandpaper, slag, ash, radioactive
wastes, etc. In this article, we will discuss
different types of industrial wastes and
their disposal.

Types of Industrial Waste

Industrial waste can be
categorised into biodegradable and non-
biodegradable.

1. Biodegradable

Those industrial wastes which can
be decomposed into the non-poisonous
matter by the action of certain
microorganisms are the biodegradable
wastes. They are even comparable to
house wastes. These kinds of waste are
generated from food processing
industries, dairy, textile mills,
slaughterhouses, etc. Some examples are
paper, leather, wool, animal bones, wheat,
etc. They are not toxic in nature, and they
do not require special treatment either.

Their treatment processes include

combustion, composting, gasification, bio-

methanation, etc.
2. Non-biodegradable

Those industrial wastes which
cannot be decomposed into nhon-
poisonous substances are the non-
biodegradable wastes. Examples are
plastics, fly ash, synthetic fibres, gypsum,
silver foil, glass objects, radioactive
wastes, etc. They are generated by iron
and steel plants, fertiliser industries,
chemical, drugs, and dyes industries. It is
estimated that about 10 to 15 percentage
of the total industrial wastes are non-
biodegradable and hazardous, and the
rate of increase in this category of waste is
only increasing every year. These wastes
cannot be broken down easily and made

less harmful.

Hence, they pollute the
environment and cause threat to living
organisms. They accumulate in the
environment and enter the bodies of
animals and plants causing diseases.
However, with the advancement in
technology, several disposals, and reuse
methods have been developed. Wastes
from one industry are being treated and
utilised in another industry. For example,
the cement industry uses the slag and fly
ash generated as waste by steel
industries. Landfill and incineration are
other methods which are being resorted

to, for the hazardous wastes.



Solid Waste Management may be
defined as the discipline associated with
the control of generation, collection,
storage, transfer and transport, processing
and disposal of solid wastes in a manner
that is in accord with the best principles of
public health, economics, engineering,
conservation, aesthetics and other
environmental considerations.

The most commonly recognized methods

for the final disposal of solid wastes are:

e Dumping on land
e Dumping in water
¢ Ploughing into the soil

e Incineration

Collection of municipal solid wastes

1. Organizing house-to-house
collection of municipal solid wastes
through any of the methods, like
community bin collection (central
bin), house-to-house collection,
collection on regular pre-informed
timings and scheduling by using
musical bell of the vehicle.

2. Devising collection of waste from
slums and squatter areas or
localities including hotels,
restaurants, office complexes and
commercial areas.

3. Wastes from slaughter houses,
meat and fish markets, fruits and
vegetable markets, which are

biodegradable in nature, shall be

managed to make use of such
wastes.

4. Bio-medical wastes and industrial
wastes shall not be mixed with
municipal solid wastes and such
wastes shall follow the rules
separately  specified for the
purpose.

5. Collected waste from residential
and other areas shall be
transferred to community bin by
hand-driven carts or other small
vehicles.

6. Construction or demolition wastes
or debris shall be separately
collected and disposed  off
following proper norms. Similarly,
wastes generated at dairies shall
be regulated in accordance with
the State laws.

7. Stray animals shall not be allowed
to move around waste storage
facilities or at any other place in

the city or town.

Storage of municipal solid wastes

Municipal authorities shall establish and
maintain storage facilities in such a
manner, as they do not create unhygienic
and unsanitary conditions around it.
Following criteria shall be taken into
account while establishing and

maintaining storage facilities, namely:

1) Storage facilities shall be created and

established by taking into account



guantities of waste generation in a
given area and the population
densities. A storage facility shall be so
placed that it is accessible to users.

2) Storage facilities to be set up by
municipal authorities or any other
agency shall be so designed that
wastes stored are not exposed to open
atmosphere and shall be aesthetically
acceptable and user-friendly.

3) Storage facilities or ‘bins’ shall have
‘easy to operate’ design for handling,
transfer and transportation of waste.
Bins for storage of bio-degradable
wastes shall be painted green, those
for storage of recyclable wastes shall
be painted white and those for storage
of other wastes shall be painted black.

4) Manual handling of waste shall be
prohibited. If unavoidable due to
constraints, manual handling shall be
carried out under proper precaution

with due care for safety of workers.

Processing of municipal solid wastes

1. Municipal authorities shall adopt
suitable technology or combination
of such technologies to make use
of wastes so as to minimize burden
on landfill. Following criteria shall
be adopted, namely

2. The biodegradable wastes shall be
processed by composting,

vermicomposting, anaerobic

digestion or any other appropriate

biological processing for
stabilization of wastes.

3. Mixed waste containing
recoverable resources shall follow
the route of recycling.

4. Incineration with or without energy
recovery can also be used for
processing wastes in specific
cases.

5. Municipal authority or the operator
of a facility wishing to use other
state-of-the-art technologies shall
approach the Central Pollution
Control Board to get the standards
laid down before applying for grant

of authorization.

Disposal of municipal solid wastes

Land filling shall be restricted to non-
biodegradable, inert waste and other
waste that are not suitable either for

recycling or for biological processing.

Land filling shall also be carried out for
residues of waste processing facilities as
well as pre-processing rejects from waste

processing facilities.

Land filling of mixed waste shall be
avoided unless the same is found
unsuitable for waste processing. Under
unavoidable  circumstances or till
installation of alternate facilities, land filling

shall be done following proper norms.

Agricultural waste refers to a wide range

of organic and inorganic materials



discarded after agricultural processes like
crop production or livestock farming. Think
crop residues (stalks, rice straw, leaves, or
husks), animal manure, waste feed,
agricultural chemicals, and all the
packaging used in the production and
supply chain.

Given the diversity of these materials and
the large amounts produced annually,
agricultural waste is a double-edged
sword. It has enormous potential when
appropriately managed because it's
biodegradable and nutrient-rich. So, it can
become a valuable resource through

composting or conversion into biofuels.

On the other hand, the effects of
agricultural waste can impact life quality
and ruin ecosystems. Improper handling of
farming byproducts can lead to water
pollution, reduced soil fertility, climate
impact, and the loss of valuable organic
matter. Plus, it can have significant effects

on human health.

So, farms need to implement cost-
effective agriculture waste management
systems to keep up with food production
challenges. The world’s population is
growing, demanding food security and
increased agricultural production. Farming
activities will continue to generate large
quantities of waste that mustn’t end up in
landfills. Farmers need to learn to

recognize the potential of agricultural

waste and adopt eco-friendly strategies for

a more resource-efficient world.

TYPES OF AGRICULTURAL WASTES

Crop residues: stalks, leaves, husks, and
straw that remain after harvesting wheat,

rice, corn, sugarcane, and others

Animal manure: feces, urine, and

bedding materials

Agrochemical containers of pesticides,
herbicides, and fertilizers

Leftover feed: grains, forages, and other

feed materials

Harvest and processing waste: fruit
peels, vegetable trimming, damaged or
rejected produce, and byproducts from

food processing

Packaging materials: plastic bags,

cardboard boxes, and containers

Green waste: trimmings, prunings, plant

debris, leaves, branches, and grass

clippings.

Agricultural waste management
refers to all the coordination, handling, and
controlling of the waste generated from
agricultural activities. The primary goal is
to prevent soil and water pollution,
greenhouse gas emissions, and health

risks for humans and animals.



An effective agricultural waste
management system focuses on one or all

of the following techniques:

Waste reduction
Recycling
Reusing

These methods turn waste into valuable
resources like organic fertilizers or green

energy like biogas

Composting

Composting is an effective solution for
managing plant residues, trimmings,
manure, and other agricultural products
which decompose into nutrient-rich
compost. The best part is that it can be
practiced in small-scale and large-scale
settings — from home gardens to small

farms to large agriculture organizations.

Compost and organic fertilizers made with
agricultural waste improve soil fertility,
increase crop productivity, and reduce
(sometimes eliminate) the need for

synthetic chemical fertilizers.

Biogas generation

Biogas production has emerged as a
highly effective waste management
method, especially useful in developing
countries. Over the past five decades,
governments and  non-governmental
institutions have supported the

implementation of small-scale biogas

digesters in rural areas, primarily in Asia,
South America, and Africa. These
digesters convert waste into biogas, a
renewable energy source that can be used
for cooking, heating, and electricity

generation.

The EU is also improving legislation to
facilitate sustainable agriculture practices
by encouraging biogas generation as an
agricultural waste management solution at
scale.

Biogas not only helps manage agricultural
waste effectively but also improves living
conditions by providing access to cleaner
and more efficient energy production,
reducing air and water pollution, and

uplifting the overall quality of life.

Mulching

Agricultural solid waste used as muich
helps conserve soil moisture, suppress
weed growth, and enhance nutrient
retention. Mulching protects the soil from
erosion and temperature fluctuations,

improving crop health and productivity.

The most common and effective
agricultural wastes for mulching include
straw (wheat, rice, or barley), hay, crop
residues (corn stalks, bean vines, or

sugarcane tops), leaves, and grass

clippings.



BENEFITS OF EFFECTIVE
AGRICULTURAL WASTE
MANAGEMENT

Farmers mitigate the risk of contaminating
natural resources and preserve ecosystem

health by reducing the release of harmful

substances, such as pesticides,
herbicides, and animal manure.
Recycling organic  waste  through

composting or anaerobic  digestion
produces nutrient-rich fertilizers, protecting
water quality and supporting sustainable

food production at scale.

Farmers can earn more money and save
on waste disposal costs by using waste for
bioenergy or composting while improving

soil health and crop productivity.

The proper waste treatment enhances
food safety by minimizing exposure to

harmful chemicals and pathogens.

Treating waste as a resource contributes
to a more sustainable and resilient
agricultural sector, long-term economic

growth, and environmental protection.

Composting is a natural biological
procedure, carried out under controlled
aerobic conditions (requires oxygen). In
this process, different microorganisms,
including bacteria and fungi, break down
organic matter into simpler substances.
The composting process is mainly

dependent upon the environmental

conditions present within the composting
system such as oxygen, temperature,
moisture, organic matter and the size and
activity of microbial populations.
Methods

Composting methods are given below;

Composting Different

Hot Composting

Hot composting is the most efficient
system for producing quality compost in a
relatively short time. Also, it favors the
destruction of weed seeds, fly larvae, and
the pathogens. While hot composting,
using the windrow method or bin method,
requires a high degree of management,
hot composting, using the in-vessel
method, requires a lesser degree of

management.

Cold Composting

This process is ideal for adding organic
matter around trees, in garden plots, in
eroded areas, etc. The time required to
decompose organic matter using this
process is governed, to a large extent, by
environmental conditions and could take

two years or more.

Sheet Composting

Sheet composting is carried out by
spreading organic material on the surface
of the soil or and allowing it to decompose
naturally. Over time, the organic material
will decompose and filter into the soil. This

process is ideally suited for forage land,



no-till  applications, erosion  control,
roadside landscaping, etc. The procedure
does not favor the destruction of weed
seeds; fly larvae, pathogens, etc. and
composting materials must be limited to

plant residue and manure.

Applications of Compost

Compost can be used in several
applications. High-quality compost can be
used in agriculture, horticulture, urban
agriculture, landscaping, and home
gardening. Medium quality compost can
be used in many applications such as

erosion control and roadside landscaping.

Advantages of Composting

The advantages of composting will be
given below; Composting useful for
enriches the soil, helping retain moisture

and suppress plant diseases and pests.

It reduces the need for chemical
fertilizers. Reduces methane emissions

from landfills and lowers carbon footprint.

Composting reduces the decline in
nitrogen availability that normally occurs
when organic materials, such as sawdust

or straw, are added directly to the soil.

Composting is also useful for recycling
kitchen wastes, leftover crop residues,

weeds, and manures.

Many kinds of local organic waste, such
as apple pumice, lake weeds, leaves, and

grass clippings, can be composted.

Compost has less nitrogen than biosolids
from other stabilization processes, due to
the loss of ammonia during the

composting process.

However, nitrogen in compost is released
slowly and is available to plants over a
long period, which is more consistent with

plant uptake needs.

Windrow and aerated static pile
composting need relatively large areas,

and odor control is a common problem.

Ambient temperatures and weather
conditions influence windrow and aerated

static pile composting process.



