Indore: A City of Epicures and Waste Management
-Hanshika Adyani
ABSTRACT

il only feel angry when | see waste. When |
i Mother Teresa

Indore widely known for food and its lovers, has laid an excellent effort towards laying a
foundation for a better tomorrow as a city. Over the past years it has successfully played its job
by instigating hope in the young members of this society as they could revolutionize the way this
society functions. It has also achieved the feat of being the cleanest city in India for three times
in a row, now. Being eye witness to the development catalyzed by the cleanliness, | got
motivated that a city can be developed to a great extent by managing its waste. The cities, we
are currently living in, are now facing the most foundational challenge of proper management of
waste to meet the global standards.

There still is high need for effective, efficient and economically practical solutions which are
innovative and revolutionize this city, in fact, the world.
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Identification of the problem of current situation A,

India alone generates more than 1,00,000 metric tonnes of solid
waste every single day, out of which less than a quarter gets
recycled. Due to lack of effective and efficient waste management
system, infrastructure and innovative technology, most of the waste,
which could have been reutilized, ends up in landfills or polluting
water bodies.

Also, an estimated 62,000 million litres sewage is generated per day,

while the treatment capacity across India is only 23,277 million litres

or 37% of sewage generated,d i r e c t | y Mdraitisah 60%pfi ng 6

sewage generated in Indiaremains untreated. 6 Thi s sewage effects the e
humans, plants and animal sé health critically. No
diseases like jaundice, typhoid and more, but also stunt plant growth and create blockages in

development.

In the research | have focused and tried to find solutions for the following problems:

9 Plastic is being utilized at alarming rates, and still its disposal and waste management
remains down the hill,

9 Contamination of water bodies across India due to immersion of Plaster of Paris idols
after various festivals,

1 Floral waste from temples remains untreated and is disposed of into rivers polluting them
furthermore,

1 Introduction of bioremediation and phytoremediation has been done but implementation
still remains a problem.

Suggested Solutions

To implement the new ideas the waste secluded in certain sections has to be brainstormed upon
and further applied efficiently in those sectors to get aan effective output. Accordingly, THE
SECTORS WHICH | FOCused on, and proposing some management technigues are as follows:

i. City Waste
i. Religious Waste
iii. Domestic Waste




To curb the problems of unethical disposal of waste, some smart and innovative solutions,
which can be considered are as follows:

=

AVOID

REDUCE

Utilizing plastic waste generated for construction purposes, as researches say plastic
roads and plastic houses are quite durable and environment-friendly,

Creating an effective measure for proper immersion of idols made of Plaster of Paris,
Intervening floral waste with technology to serve a greater purpose, by making
environment-friendly incense cones out of floral waste compost,

Implementing bioremediation and phytoremediation on a large scale, as it is one of the
most economical techniques presently used for treating most organic fuel-based
contaminants such as coal tar and liquor, petroleum and other carcinogenic
hydrocarbons like benzene and naphthalene and some inorganics.

Using biogas to replace car fuel, LPG, electricity, in fact, by converting cow manure into
methane biogas via anaerobic digestion, the millions of cattle in the India would be able
to produce billions of kilowatt hours of electricity, enough to power millions of homes
across India.




CITY WASTE

Plastic Road

NEW TECHNOLOGY FOR MAKING ROADS

A new technology has been introduced to construct roads with plastic. This technology will help
in utilizing the waste plastic to make something useful and advantageous. These roads are
roads made either entirely of plastic or of composites of plastic with other materials. Plastic
roads are different from standard roads in the respect that standard roads are made from
asphalt and concrete, which consists of mineral aggregates and asphalt.
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NEED

We all know about the increase in the amount of plastic in our daily lives. Plastic is a material
created by man but itods al so s o mereléaserngharinfola t
products. The majority of waste created by humans contains plastic waste which ultimately
chokes stray animals to death, clogs drains and only leads to trouble for both us and the
environment. The clogged drains lead to flood while the plastic in the fields hinders germination,
thereby preventing rainwater absorption. There is an increase in pollution levels because people
throw plastic on land surfaces, ponds and whatnot, which causes land and water pollution. They
also burn plastic which causes air pollution. As a result, not only is the earth getting adversely
affected, but also us, the human beings.

ADVANTAGES

1 Plastic roads have a small hollow space in them to allow the ease of wiring, connecting
pipes, etc.

1 Heating can prevent roads from freezing and can also help evaporate water from the
surface. So, the roads will not be covered with snow in the mountainous regions.

T Since plastics come with various chemical and physical properties, roads can be engineered
to meet specific customized requirements (e.g. weather and wear resistance).

71 Plastic roads can be made into interlocking pieces that can be assembled or disassembled
very quickly. This makes on-site construction much faster and convenient (up to 25 times
faster than the traditional methods)

1 Plastic roads can be built from waste plastic - the majority of which is usually put into
landfills, incinerated, or pollute the environment. Landfilling and incinerating plastic are both
problematic methods of managing plastic waste.

1 Bitumen-composite roads need not be especially discriminating with the plastics used, thus
increasing the reuse of all types of plastic.

1 Using less asphalt saves resources. Asphalt concrete requires petroleum which is becoming
scarcer.

1 The use of plastic in road construction reduces the amount of asphalt used. This is
beneficial to the environment since asphalt is responsible for 2% of global carbon
emissions.

1 Plastic-bitumen composite roads have better wear resistance than standard asphalt
concrete roads. They have better flexibility which results in lesser wearing and thus, less
need for repair. They have lower maintenance, and absorb sound better.

1 Cost effective: Using recycled, post-consumer plastics is cheaper than using asphalt.

THE PROCESS OF MAKING THESE ROADS

1. Cleaning: The plastic is cleaned with water and dried.
2. Shredding: The collected plastic is cut into a size of 2.36 mm to 4.75 mm by using a
shredding machine.




3. Heating: The aggregate mix is then heated to 165 to 170 Degree Celsius and transferred to
a mixing chamber whereas the bitumen is heated up to 160 Degree Celsius to prevent weak
bonding.

4. Coating: At the mixing chamber, the shredded plastic gets coated uniformly over the
aggregate within 30-60 seconds and shows an oily look.

5. Construction: The plastic waste mixture is combined with the bitumen mixture and the
resulting aggregate is used for constructing the road when the temperature of the mixture is
about 110-120 degree Celsius.

CONCLUSION

Plastic is a non-biodegradable waste and using it for road construction can actually solve

various problems at a global level. With the advancement of technology and engineering
techniques, nothing seems to be wemphehmanbhave. Ti |
ruined the environment in every possible way through the overuse of technology and now it is

high time we use the same technology to fix the problems that we created.




Remediation

A. BIOREMEDIATION
WHAT IS BIOREMEDIATION?

Bioremediation refers to the process of using microorganisms to remove the environmental
pollutants or prevent pollution. The removal of organic wastes by microbes for environmental
clean-up is the essence of bioremediation. Microorganisms used to carry out bioremediation are
called bio remediators. Bioremediation is a waste management technigue that involves the use
of microorganisms to neutralize pollutants from a contaminated site. It is one of the most
economical techniques presently used for treating most organic fuel-based contaminants such
as coal tar and liquor, petroleum and other carcinogenic hydrocarbons like benzene and
naphthalene and some inorganics.

BIOREMEDIATION IS A TRIPLE-CORNERS PROCESS
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HOW DOES BIOREMEDIATION WORK?

Bioremediation occurs when microbes come in contact with contaminants such as oil, gas, or
diesel in a suitable environment.

Ideal environmental conditions include a balance of temperature, surface pH, available moisture
and other factors.

To start the bioremediation process, microbes secrete enzymes, just like the human body
produces saliva and stomach bile to digest food. These enzymes break down contaminants in to
smaller pieces. The microbes are then able to consume the broken-down contaminants as a
source of food and energy. As a byproduct of the digestion process, microbes release water,
carbon dioxide and other non-harmful amino acids. In suitable environments with ample food
supply, microbes reproduce, and create additional microbes to further aid in the removal of
additional contaminants, and the cycle repeats until the food source is depleted.

THE CLEANING PROCESS
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Soil Characteristics before and after

Parameter Testresults
Before After Nearby soil
bioremediation bioremediation

Texture of soil Loamy Loamy Loamy

Soil pH TATA 7.42 -5

Soil bulk density 0.99 g/lem? 1.21 g/cm? 1.21 g/em?

Soil water holding 61 % 75 % 74 %

capacity

Electric conductivity 2.25mS/cm 1.59mS/cm 1.48 mS/cm

Total soil nitrogen 0.07 % 0.11% 0.08 %

Organic carbon 1.92% 1.66 % 1.62%

Available phosphorousin 11 ppm 19 ppm 9 ppm

soll

Potassium in soil 124 ppm 150 ppm 120 ppm

ENVIRONMENTAL CLEAN UP PROCESSES USING
BIOREMEDIATION:

1.

IN SITU:In situ bioremediation refers to the bioremediation process which is performed
at the original site of the contamination. In situ bioremediation concept is mainly used to
treat contaminations in soil and ground water. However, the remediation rate and the
effectiveness of the process depend on different factors. They are as follows:

=8 =4 =4 -8 -8 -89 _-9_9

The type of the contaminant concern
Site-specific characteristics
Contaminant distribution and concentration
Concentration of other contaminants
Microbial community of the site
Temperature

pH of the medium
Moisture content
Nutrient supply




The manipulation of above factors is not highly feasible in in situ bioremediation.
However, in enhanced in situ bioremediation, some manipulations such as aeration,
adding nutrients, controlling moisture content, etc. are used to enhance the activity of
organisms and increase the rate of degradation. But in intrinsic in situ bioremediation,
natural processes are allowed to happen without altering the conditions or adding
amendments.

Examples of in situ bioremediation technologies include bio-venting, enhanced
biodegradation, bioslurping, phytoremediation, natural attenuation, etc.

2. EX SITU: Ex situ bioremediation is a technique which treats the contaminants away from
the location where they were found. Contaminants are excavated or pumped out from
the original site and treated inside the controlled environments. A wide range of
hydrocarbons is purified by ex situ bioremediation. Contaminated soils are excavated
and placed on the surface of the ground and treated using indigenous
microorganisms. Ex situ bioremediation can be controlled and managed by providing
required conditions.

Examples of ex situ bioremediation processes include composting, soil biopiles, land
farming, slurry reactors.

TYPES OF BIOREMEDIATION:

There are three types of bioremediation and all are used to remove toxic substances and
contaminants from the environment whether they are rivers or crude oils.

Biostimulation:

Bio stimulation is the method in which bacteria are motivated to start the process of
bioremediation. In this method, first experts release nutrients and other important substances in
the soil where there is need or removing the contaminants. These are in the form of gas or
liquid. It increases the growth of microbes in that area. As a result bacteria and other
microorganisms remove the contaminants quickly and efficiently.

Bioaugmentation:

In some processes of bioremediation, there are some special sites where microorganisms are
required to remove the contaminants for example municipal wastewater. Bioaugmentation is
used for that purpose.

Intrinsic Bioremediation:

The process of intrinsic bioremediation takes place in soil and water because these two places
are always full of contaminants and toxins. This process is also called as natural attenuation. It
also means use of the microorganisms to remove the harmful substances from soil and water.
Especially those sites are treated with this method, which are underground, for example
underground petroleum tanks. It is difficult to know if there is a leakage in the petroleum pipes.
Contaminants and toxins find their way to enter in these sites and create harmful effects on the
petrol. Therefore, only microorganisms can destroy the toxins and clean the tanks. Great care
should be taken if some leakage occurs in the petroleum tanks or pipes because it may damage
the human health.




ADVANTAGES

1) Low cost

2) Minimal site disruption

3) Minimal exposure of public and site personnel

4) Simultaneous treatment of soil and water.

5) Can prove less expensive than other techniques that are used for clean-up of hazardous
wastes.

6) Useful for the destruction of a wide variety of contaminants.

7) Can be carried out on site; without causing a major disruption of normal activities.

BIOREMEDIATION OF MARINE OIL SPILLS

Bioremediation is a useful process for removing marine oil pollutants. The application of
oleophilic fertilizers is a useful bioremediation strategy. Marine oil spills are very catastrophic
events which pose a great threat to the environment. They are mainly composed of oils,
petroleum, fuel etc. There is addition of microbial seeding or inoculums that are capable of
degrading hydrocarbons. Most microorganisms that are considered for seeding are obtained
from enriched cultures, from a previously contaminated site. After the inoculums and the
fertilizers are added, environmental modifications and adequate aeration is done. A nutrient
source is a prerequisite. Bioremediation for marine oil spills can be approached in two ways
depending upon the case at hand. Thisincludes bioaugmentation which involves introducing oll
degrading microorganisms to the affected site and also biostimulation which involves adding
supplement nutrients to the affected site to aid the existing oil degrading microorganisms.

Bioremediation of oil spills




B. Phytoremediation

WHAT IS PHYTOREMEDIATION?

Bioremediation through the use of plants which mitigate the environmental problem without the
need to excavate the contaminant material and dispose of it elsewhere is called
phytoremediation. Phytoremediation is a cost-effective plant-based approach of remediation that
takes advantage of the ability of plants to concentrate elements and compounds from the
environment and to metabolize various molecules in their tissues. It refers to the natural ability
of certain plants called hyperaccumulators to bioaccumulate, degrade, or render harmless
contaminants in soils, water, or air. Toxic heavy metals and organic pollutants are the major
targets for phytoremediation. Knowledge of the physiological and molecular mechanisms of
phytoremediation began to emerge in recent years together with biological and engineering
strategies designed to optimize and improve phytoremediation. In addition, several field trials
confirmed the feasibility of using plants for environmental cleanup.
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BEFORE AND AFTER PHYTOREMEDIATION

TYPES OF PHYTOREMEDIATION AND HOW THEY WORK:

Phytoextraction:Phytoextraction (or phytoaccumulation) uses plants or algae to remove
contaminants from soils, sediments or water into harvestable plant biomass.

Advantages:

A - The main advantage of phytoextraction is enviro
which are used for cleaning up heavy metal contaminated soil disrupt soil structure and reduce

soil productivity, whereas phytoextraction can clean up the soil without causing any kind of harm

to soil quality.

A Another benefit of phytoextraction is that it i
Examples of phytoextraction from soils:

AArsenic,using the Sunflower, or the Chinese Brake fern, a hyperaccumulator. Chinese Brake
fern stores arsenic in its leaves.




AcCadmium, using Willow. As willow has some specific characteristics like high transport
capacity of heavy metals from root to shoot, huge amount of biomass production, can use also
for production of bio energy in the biomass energy power plant.

1 Zinc, using Alpine pennycress, a hyperaccumulator of these metals at levels that would be
toxic to many plants. On the other hand, the presence of copper seems to impair its growth.

A ead, using Indian mustard, Ragweed, Hemp Dogbane, or Poplar trees, which sequester lead
in its biomass.

AUranium, using sunflowers, as used after the Chernobyl accident.

AMercury, selenium and organic pollutants such as polychlorinated biphenyls (PCBs) have
been removed from soils by transgenic plants.

Phytostabilization: Phytostabilization focuses on long-term stabilization and containment of the
pollutant. Unlike phytoextraction, phytostabilization mainly focuses on sequestering pollutants in
soil near the roots but not in plant tissues. Pollutants become less bioavailable and livestock,
wildlife, and human exposure is reduced.

Phytotransformation: Chemical modification of environmental Substances as a direct result of
plant metabolism is called phytotransformation. After uptake of the contaminants, plant enzymes
increase the polarity of the contaminants by adding functional groups such as hydroxyl groups (-
OH). This is known as Phase | metabolism. In the second stage of phytotransformation, known
as Phase Il metabolism, plant biomolecules such as glucose and amino acids are added to the
polarized xenobiotic to further increase the polarity (known as conjugation). In the final stage of
phytotransformation (Phase Il metabolism), a sequestration of the xenobiotic occurs within the
plant. E.g.: Trinitrotoluene phytotransformation.

Phytostimulation: The enhancement of soil microbial activity for the degradation of
contaminants, typically by organisms that associate with roots is called phytostimulation. This
process is also known as rhizosphere degradation.

Phytovolatilization: removal of substances from soil or water with release into the air,
sometimes as a result of phytotransformation to more volatile or less polluting substances.

Rhizofiltration; It is the filtering of water through a mass of roots to remove toxic substances or
excess nutrients. The pollutants remain absorbed in or adsorbed to the roots.

The role of genetics: Genetic engineering is a powerful method for enhancing natural
phytoremediation capabilities, or for introducing new capabilities into plants. For example, genes
encoding anitroreductase from a bacterium were inserted into tobacco and showed faster
removal of TNT and enhanced resistance to the toxic effects of TNT.




STUDY ON FLOATING ISLANDS -A TYPE OF PHYTOREMEDIATION

Floating islands (also known as floating treatment wetlands or FTWSs) are a new and powerful

t ool in water stewardship. They biomimic natur al
wetland effect. Independent laboratory tests showed removal rates far in excess of previously

published data: 20 times more nitrate, 10 times more phosphate and 11 times more ammonia,

using unplanted islands. They are also extremely effective at reducing total suspended solids

and dissolved organic carbon in waterways.

HOW IT WORKS

Floating islands are constructed of durable, non-toxic post-consumer plastics and are vegetated
with native plants. They float on top of the water, providing a beautiful habitat for birds and
animals. But underneath the surface, a dynamic process takes place.

Microbes are responsible for breaking down nutrients and other water-borne pollutants, but to
be effective, they need a surface to stick to. The floating island matrix, with its dense fibers and
porous texture, is the perfect surface area for growing large amounts of microbes (in the form of
biofilm) in a short time. Nutrients circulating in the water come into contact with these biofilms
and are consumed by them, while a smaller fraction is taken up by plant roots. Suspended
solids slough off into the benthic zone below the island. Organic solids stick to the biofilms and
become the base of the freshwater food web.

These floating islands not only provide a way to clean the water bodies but also are a good way
to reuse the plastic waste in a way that bides well for the environment.




