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PROJECT BACKGROUND
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Image 2: The home of Bollywoaod, film and music industry

1. Background

Mumbai's culture is a blend of traditional festivals, food, music, and theatres.
The city offers a cosmopolitan and diverse lifestyle with a variety of food,
entertainment, and nightlife, available in a form and abundance comparable to
that in other world capitals.

Mumbai is the financial, commercial and entertainment capital of India. It is also
one of the world's top ten centres of commerce in terms of global financial flow,
generating 6.16% of India's GDP and accounting for 25% of industrial output,
70% of maritime trade in India (Mumbai Port Trust and JNPT), and 70% of
capital transactions to India's economy. Mumbai's billionaires had the highest
average wealth of any city in the world in 2008. (1)

The city houses important financial institutions such as the Reserve Bank of
India, the Bombay Stock Exchange, the National Stock Exchange of India, the
SEBI and the corporate headquarters of numerous Indian companies and
multinational corporations. It is also home to some of India's premier scientific
and nuclear institutes like Bhabha Atomic Research Centre, Nuclear Power
Corporation of India, Indian Rare Earths, Tata Institute of Fundamental
Research, Atomic Energy Regulatory Board, Atomic Energy Commission of
India, Department of Atomic Energy and the Indian Institute of Technology
Bombay. The city also houses India's Hindi (Bollywood) and Marathi cinema
industries. Mumbai's business opportunities, as well as its potential to offer a
higher standard of living, attract migrants from all over India, making the city a
melting pot of many communities and cultures and as a result it has led to
Mumbai becoming one of the most populated city in the world. It further led to
massive construction and commercial boom for housing and providing
ameneties. (2)
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Due to the same reason, the congestion, economic imbalance and
consumerism has taken toll on the quality of life in Mumbai.
Unprecendented traffic jams and unbelievable amount of waste from several
industries/sectors are produced each day. Municipality is fighting hard to
manage the waste and dispose it efficiently. But to our surprise the many
inland rivers, canals have contributed to the unaccounted waste reaching the
sea through them, which presents a very horrifying picture.
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Image 3: Trash floating over water body, mostly comprise of plastics

In this project It was tried to discover the story of trash and particularly
plastic as a waste travelling through our lives and reaching at its current
unintened destination, our water bodies such as seas and oceans. It was
researched upon that how it is affecting marine life and how is it affecting
the beaches in various aspects. It was then thought upon how we can
increase the efficiency at which we can take back the trash and recycle it.
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) Observational Research

Beaches

1

Existing tec

2.1. Observational Research

To understand the existance of the issue firsthand, several trips were made
to the popular beaches in Mumbai. The duration of the visits were for the
entire day. The objective of these visits were to observe how people engage
with the beach, what activities and events happen, what is the food and
beverage culture in that microenvironment, how is waste generated and
where does it go.

Many important factors governing the state of the beach were also
observed. The locality, the type of place (tourist/residential), weather
conditions (monsoon), the demography of the visitors, businesses at the
spot and presence of public infrastructures were some of the key points.

The initial engagement brought plenty of insights and provided sufficient
relevance for the project by helping in identifying problems. The problem
discovered are already being tackled worldwide through technology and
innovation but it was discovered that solutions to a problem can be very
contextual and can be goverend by various unique factors.
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2.1a An observational study of
Girgaum Beach

Girgaum Chowpatty is a public beach along the Queen'’s Necklace
adjoining Marine Drive in the Girgaon area of Mumbai, India.

Date: 03/08/2019.

Time: 09:00 - 18:00 hours.

Season: Monsoon.

Weather: Discontinuous heavy rains.

Observational plan:

To study the engagement of people with the beach and the sand.
Observing litter generation and waste manegement in the area.
Understanding the role of Food Court in waste generation.

Dynamics and demographics of the visiting crowd.
Activities, events, games, businesses.

vk w2

Image 5: Entry, Exits and Interest points
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Sitting at sidewalks

Break from school

Enjoyng street food

Walking

Games/Sports

Local dish served with paper

plate and palstic spoon

Major Observations:

» People visit beaches for recreational purposes mostly.

« Certain areas of the beaches are more populated depending on the
activity.

« The immediate shores are majorly occupied by people experiencing the
sea.

« Socializing spaces are created where people can wait e.g. food courts.

« Food courts are the most probable cause of litter generation. However,
they are the spaces that are most well equipped with dustbins.

« Games and sports happen at some distance from the sea. The sandy
patch provides safety while falling down in contact sports.
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Local vendors Bottle caps (plastic) Glass bottles

Plastic footwear Metal cans Plastic coated wires

Human generated litter

There are two types of garbage at Girgaum Chowpatty beach. The first type
is the human litter. Being a popular hub for food and recreational activities,
the possibility of human littering increases in this area. One can easily find
disposable discards, containers, shoes, fabric etc. while navigating on the
beach as well as in the food court.

Maintainance services

A lot of dustbins and garbage collectors have been deployed throughout the
beach at various points. There is also a beach cleaning machinery which is a
tractor attachment (Cherrington 4600 XL). It is a seiving machine which
collects polluted sand and separates the garbage from it, spraying the sand
back into the beach.
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Image 8: Sheets of plastics trapped on the rocky patch near the shoreline

Sea garbage

Unfortunately there are tonnes of grabage floating in the sea already. Its the
garbage that was disposed off into the sea, and with each high tide, it is
washed ashore. Fishing nets can be seen lying around on the beach that
have caught the garbage while attempting to catch fishes. It comprises of
various household discards, fabric, plastics and much more.

It shows how worrying the situation is underwater. Fishes and marine
creatures cannot differentiate between food and plastics. Most turtles ingest
plastic sheets thinking it to be jellyfish. Plastic pollution leads to mass death
of marine species.
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2.1b An observational study of
Juhu Beach

Juhu Beach is located on the shores of the Arabian Sea, just near the CST
international airport, Mumbai. It stretches for six kilometres up to Versova.

Date: 04/08/2019.

Time: 09:00 - 18:00 hours.

Season: Monsoon.

Weather: Discontinuous heavy rains.

Observational plan:

To study the engagement of people with the beach and the sand.
Observing litter generation and waste manegement in the area.
Understanding the role of Food Court in waste generation.

Dynamics and demographics of the visiting crowd.
Activities, events, games, businesses.

nhwmnp=

Image 10: Entry, Exits and Interest points
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Major Observations:

» People visit beaches for recreational purposes mostly.

* Juhu beach is generally much more dirtier than the Girgaum beach.

» People visit this beach for experiencing the waves and wetting their
feet.

« Social spaces are mostly near food courts. People take pictures of the
waves from there. There are photographers who provide on-spot
photos as well.

« Juhu beach has a series of premium hotels aligned to it and visitors

Walking along the shore Morning Jogs come out frequently to experience the beach.

« Locals play cricket and football at distant spots regardless of poor
cleanliness.

Visiting private beaches Picnic spots

Enjoyng street food Photography
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Human generated litter

Juhu beach caters to much larger crowd as it is more popular but does not
have dustbins along the long sand patch on which people accumulate. This
leads to a variety of litter. Mostly disposable items and wrappers, food
packets etc. During high tides the entire sand patch comes underwater
hence the waste management is also not possible at all times.

Plastic sacks Plastic bottles Polymer bags

Maintainance services

Most of the dustbins and garbage collectors are deployed on the high
grounds at Juhu, away from the spot affected from the high tide. When the
Plastic wrappers Bottles Bottle caps tide is low, beach cleaning machines are working non-stop to lift up as
much garbage as they can. However very small-scale pollutants are
impossible to be removed by those machines.
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Sea garbage

Juhu is also not untouched with truckloads of garbage washed ashore
every single day. The problem arises because the entire sand patch of
Juhu comes underwater during the high tide and the garbage settles
down on the beach. The authority cleans upto 50,000 kg trash on some
days but the situation remains unchanged.

Image 11: A mix of various types of trash washed ashore containing plastic waste

Image 12: Wet torn plastic sheets with sand filled inside them

Image 13: Smaller wrappers and microplastic content can be found everywhere
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Plastic Waste Generation

2.2. Preliminary Research

To understand the background we need to dive into various factors that are
interconnected to the issue. The plastic that reaches the ocean in such huge
amount are discarded single use plastic materials/packaging etc. The
sources of such waste can be from residential to industrial to commercial.
Understanding the source and type of waste can help us understand its
morphology, trajectory and we can build better strategies on how to design
our tools and systems to intercept them at different points.

This research is also focused upon the current situations where NGOs
and NPOs manually clean the beaches by hand with help of hundereds of
volunteers. Along with that, it put light on various innovations like machines,

tools and vehicles designed specifically for this purpose. It debated their
efficiency and practicality in Indian context.
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2.2a Research map

This map connects observation and background study to understand the
core issue related to plastic pollution. The issue is then verified on the
field with real world application, meeting people working in this area and
understanding their issue. This gives us a spot where we can map the
intervention to bring the most benefit in a certain context. Activities

,.-’ Littering
Beaches /- =

=~ Ocean Garbage
© Observational Research \\.\ e
. Beach Trash

bl -
\ Existing technology and tools
) Concepts W
w Origin of Trash
Strength \ :—" /mash
Weaknesses €] ;:Background study Activists
# Data Analysis - :

Opportunities — H ; \ Beach Cleaning Machines

Research Map ]
Threats Ocean Cleaning Technology

i
— ) Core Issues
Volm € Contact
(1) Survey (ldentifying Target

Users) by convenience sampling
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|El.'.onstructlon and
‘demolition

Municipal services

Schools, hospitals, prisons,

government centers.

New construction sites, road
repair, renovation sites,

demolition of buildings

Street cleaning, landscaping,
parks, beaches, other recreational

areas, water and wastewater

treatment plants,

Source Waste generators Solid waste content
Residential Single and multifamily dwellings  Food wasles, paper, cardboard, plastics, textiles,
leather, yard wastes, wood, glass, metals, ashes,
special wastes (e.g., bulky items, consumer electronics,
batteries, oil, tires), and household hazardous wastes.
Industrial Light and heavy manulacturing, Housekeeping wastes, packaging, food wastes,
fabrication, constru tion sites, censtruction and demelition materials, hazardous
power and chemical plants. wastes, ashes, special wastes.
Commercial \Stares, hotels, restaurants, Paper. cardboard, plastics, wood, food wastes, glass,
markets, office buildings, etc. metals, special wastes, hazardous wastes.
Institutional

Paper, cardboard, plastics, wopd, food wastes, glass,
metals, special wastes, hazardous wastes.

Wood, steel, concrete, dirt, etc.

Street sweepings; landscape and tree trimmings;
general wastes from parks, beaches, and other
recreational areas; sludge.

Industrial process wastes, scrap materlals, off

dairies, feedlots, farms,

Process Heavy and light manufacturing,
I.lnmm.llaell.n'lag. refineries, chemical plants, power specification products, slay tallings.
| etc.) plants, mineral extraction and
| processing.
Agriculture Crops, erchards, vineyards, Spoiled food wastes, agricultural wastes, hazardous

wastes (e.g., pesticides).

2.2b Types and sources of MSW

INn Mumbal

Municipal Solid Waste (MSW)

Municipal solid waste comprises of wastes from households including
garbage and rubbish, sanitation waste and street sweepings. MSW also
includes wastes and discarded materials from institutions and commercial
complexes and debris from construction and demolition activities.

MSW can be broadly categorized into five
broad categories as-

1. Biodegradable waste: food and kitchen
waste, green waste (vegetables, flowers,
leaves, fruits), paper (can also be
recycled).

2. Recyclable material: paper, glass, bottles,
cans, metals, certain plastics, etc.

3. Inert waste: construction and demalition
waste, dirt, rocks, debris.

4, Composite wastes: waste clothing, Tetra
Packs, waste plastics such as toys.

5. Domestic hazardous waste (also called
“household hazardous waste”)
toxic waste: medication, e-waste, paints,

chemicals, light bulbs, fluorescent
tubes, spray cans, fertilizer and
pesticide containers, batteries, shoe
polish.
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2.2c¢ The trajectory of garbage
and the role of rag pickers

In the bounded area:

Informal system of waste management. Rag pickers source
a variety of places for gathering garbage. Some wastes are
also sold for money to entrant/mobile waste collectors

' S li‘ E] . which is taken to dealers where they are paid and
undesirable waste is discarded. (3)

Dealers Wholesellers Recycling Indutries
A

1

1
1
1

-

Rag pickers illegaly obtain waste
from various prohibited areas ! Disposal Site

)

;;

Itinarent waste Waste Pickers
buyers

Transfer Station

Waste collection points and apen lying

garbage is also tagetted by rag pickers

Processing Sites
4 .. (Recycling)
Source Community Bins
(Collection Paints)

- -

After successful processing the
products may again go into the market
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Area: 110 hectares (ha)
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Plan: Partial closure and
composting of 2000 tpd

Image 14: Dumpsites and landfills in Mumbai (capacity: tonnes per day)

2.2d Waste segregation and
disposal processes in Mumbai

About 7700 metric tonnes of garbage is produced in Mumbai every single
day. It is catered by these four landfill sites: Gorai dumpsite, Mulund
dumpsite, Kanjur Marg landfill, Deonar dumpsite.

« Latest Data (2018): Mumbai produces 7700 MT garbage every single
day. Out of which only 4407 MT/d is actually treated. (57%)

« Segregation: BMC claims 100% transport and 82.92% segregation of
waste.

« MSW Facilities: Bioreactor landfill (microbial breakdown), composting,
Refuse Derived Fuel (RDF) and Leachate Treatment.

« OCT 2017: BMC will not pick up solid waste from complexes over 2 lac
sqg. feet or producing waste over 100kg/day.

« ESR 2017: BMC finds in their Environment Status Report (ESR) that 73%
of MSW was food waste. Experts say all of that should be composted so
that the load on landfills can be reduced.

« ESR 2017: The organic content in MSW has increased from 62% in 2004
to 73% percent in 2017.

« ESR 2017: BMC discovers 17% construction debris, 3% plastics, 3%
organic dry waste, 4% paper and metals in the remaining 27% MSW. Out
of which only 8% was successfully segregated and 5% composted, that
too by private agencies.

» ESR 2017: All the landfill sites in Mumbai have almost exhausted their
capacity.

« 2018: BMC was reinstated to pick all garbage regardless of weight/ left
in the open or such by Bombay High Court's order. (5)
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Image 15: Floating plastic waste in the water

2.2e The ocean plastic pollution
and its causes.

It is estimated that around 12.2 Million tonnes of plastic enter our oceans per
annum. 9 million tonnes of them are spewed from coastal areas and 0.5
million tonnes of plastics are added by inland river streams. (6)

94% of the ocean plastics have settled down destroying the marine
ecosystem at the base, while 1% of it floats on the ocean and constitutes an
average of 18 kg/sq km. The rest 5% of the plastic trash ends up on the
coastline and beaches worldwide, which amounts to almost 2000 kg/sq km.
It presents a huge opportunity in front of us. (6)

Removal of plastic waste from beaches and preventing further addition of
trash in ocean can help mitigate the damage caused by micro-plastics (the
breakdown of plastics under UV and environment)

Micro-plastics is extremely hazardous waste for all life forms. It comes from
deteriorating plastics as well as the following: Marine paints, Cosmetics,
Road paints, Building paints, Textiles, Spilled pellets, road dust. Micro-
plastics are positively charged particles that can cause brain adverse effects
on our vital organ system if it gets inside the blood stream. The marine life is
already perishing by ingestion of plastics and micro-plastics, and is soon to
reach humans as well.
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