


SOCIAL AND ECONOMIC IMPACT

OF CLIMATE CHANGE
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:Global solid waste generation rates CO2 emissions per capita vs GDP per capita, 1750 to 1920

This measures CO: emissions from fossil fuels and cement production only — land use change is not included.
Gross domestic product (GDP) per capita is measured in international-$ in 2011 prices to adjust for price
differences between countries and adjust for inflation.
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Source: Our World in Data based on the Global Carbon Project, Maddison Project Database 2020 (Bolt and van Zanden, 2020)
OurWorldInData.org/co2-and-other-greenhouse-gas-emissions/ « CC BY

The largest impact of climate change is that it could wipe off up to
18% of GDP off the worldwide economy by 2050 if global

temperatures rise by 3.2°C, the Swiss Re Institute warns.
Sudalai.S, CPCEE,PU




Per Capita GHG Emissions (tCO2e) and Waste Generation Rate (kg/day)
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Per capita GHG emissions (tCO.e)

source: Waste data from World Bank, “What a Waste” 2010; GHG data from Table 4.

Percentage of

global GHG emissions
Energy supply* 259

Justification for estimating the proportion of GHGs from cities, Percentage of GHGs
from the perspective of the location of activities that produced them  allocated to cities

86-13.0

A high proportion of fossil fuel power stations are not in cities, especially
the largest cities.
One third to one half of emissions from city-based power stations.

Industry 19.4

A large proportion of heavy industry (which accounts for most GHGs from 78-11.6
industry) is not located in cities, including many cement factories, oil refineries,
pulp and paper mills, metal smelters.

Two-fifths to three-fifths of emissions in cities.

Forestry® 174

No emissions assigned to cities. 0

Agriculture 135

Some large cities have considerable agricultural output, but mostly because 0
of extended boundaries encompassing rural areas.
No emissions assigned to cities.

Transport 13.1

Private use of motor vehicles a large part of this. Should commuting by car 79-92
by those living outside cities be assigned to cities! Should city dwellers driving
outside city boundaries be assigned to their city?

60 to 70 per cent of emissions assigned to cities.

Residential and 79
commercial buildings

Large sections of middle- and high-income groups in developed countries 47-55
live outside cities — and a significant and increasing proportion of commercial

buildings are located outside cities.

0] € 1551 1 0 CIles.

Waste and wastewater 28

More than half of this is landfill methane; but a proportion of this would 1.5
be released outside urban boundaries from waste generated inside cities.
54 per cent of emissions assigned to cities.

Fotal- +g-

Notes:a A large part of this is from fossil fuel power stations. Excludes refineries, coke ovens, etc., which are included under industry.

b Land use and land-use changes.

¢ Total emissions for the GHGs covered by the Kyoto Protocol amounts to 49 billion tonnes of CO eq.
Sourceshased on Barker et al. 2007: Satterthwaite. 2008a. n544

https://mirror.unhabitat.org/downloads/docs/GRHS2011-3.pdf
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Solid waste generation rate 2017-Day wise collection data for all
months
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Solid waste generation rate 2018- Day wise collection data for all
months
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SOLID WASTE COLLECTION (TON)
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SOLID WASTE COLLECTION (TON)
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SOLID WASTE COLLECTION (TON)
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SOLID WASTE COLLECTION (TON)
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DAY AVERAGE SOLID WASTE COLLECTION-2017
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Average of TUE and Average of SAT by PLACE Average Max. day Tues vs Sat
160
140
® Average of TUE
@ Average of SAT

120

100

Average of TUE and Average of SAT
g

20

PONDICHERRY OULGARET VILLYANUR ARIYANKUPPAM
PLACE

PLACE SUN MON TUE WED THR PRI [ saT
ARIYANKUPPAM 776.88 748.74 801.56 769.35 762.20 713.92 F42.57
OULGARET 6,545.14 7,11987 7,175.80 7,022.75 6,989.89 6,856.91 7,244.62 1 8 " 1 5 K
PONDICHERRY 8,100.90 7,956.70 7,970.83 7,73447 7,73506 7,897.12 8,112.63 TUE
VILLYANUR 1,128.50 915.02 2,203.27 880.63 921.96 927.32 1,033.26
Total 16,551.42/16,740.33 |18,151.46 16,407.20 16,409.11 ‘ 16,395.27 17,163.08
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Average of SAT, Average of SUN, Average of THR, Average of TUE, Average of WED , Average of FRI and Average of MON by PLACE
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SUN, MON, TUE, WED, THR, FRI and SAT by PLACE Days co m pOSitio n ch a rt

SAT 14.62% /  SUN 14.59%

FRI ___MON
14.2... 14.3...
THR ~_TUE
13.94% 14.36%

WED 13.93% =

PLACE ®PONDICHERRY

SUN, MON, TUE, WED, THR, FRI and SAT by PLACE

SAT 14.45% SUN 14.53%

FRI MON
13.36% 14.01%
TUE 15%

THR 14.26%

WED 14.39%

PLACE @ ARIYANKUPPAM
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SUN, MON, TUE, WED , THR. FRI and SAT by PLACE

SAT 14.8% SUN 13.37%
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SUN, MON, TUE. WED , THR. FRI and SAT by PLACE
SAT 12.9% SUN 14.09%
oy MON
11.58%
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Climate variables Potential climate change Impacts on Solid waste management
. Increase water demand for workers and
Very high temperature . .
site operation
More hot days increases in | Decline in air quality and following nega-
Temperature e
the dry season tive impacts of heat on vulnerable groups
The number of cold days Affects biological processes(composting,
decreases in rainy season anaerobic digestion)
S An increase of more water Increase risk of flooding
Precipitation d
ays
Disruption of infrastructure (rail, road)
e : Affect slope stability on waste manage-
Precipitation intensity pe stabity , 5
: ment site
increases
Affects biological processes(composting,
anaerobic digestion)
Increase sea level Inundation of waste management facilities
Sea level :
Increase erosion of coastal areas

Climate
Change

&

Solid waste
Management

https://www.researchgate.net/publication/332978670 Interrelation between Climate Change and Solid Waste
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Solid waste contributes directly to greenhouse gas emissions through the generation
of methane from the anaerobic decay of waste in landfills, and the emission of
nitrous oxide from our solid waste combustion facilities.

Waste composition is one of the main factors influencing emissions from solid waste treatment, as different
waste types contamn different amount of depradable organic carbon (DOC) and fossil carbon. Waste
compositions, as well as the classifications used to collect data on waste composition m MSW vary widely in
different regions and countries.

1 ENERGY

2 INDUSTRIAL
PROCESSES AND
PRODUCT USE

In this Volume, default data on waste composition in MSW are provided for the following waste types:

(1) food waste

Mational

3 AGRICULTURE,

Greenhouse FORESTRY, AND Task F n i
G National Greenhouse Gas Inventori 1pCC
.S :tsm OTHERLAND USE (2)  garden (vard) and park waste v °'f’e e —— u.immqme

Akt Menaged Wasta Disposal Shes G} e hadenmhon e —
S e S U
4A_ Solid Waste Disposal | 4A2 Unn d Waste Disposal Sites
\_4A3_Uncategorised Waste Disposal Sites (4) w T 2006 IPCC Guidelines for
4B Biological Treatment % Rt National Greenhouse Gas Inventories
(5) textiles Sl Vaimes
of Solid Waste Waste
4 WASTE “B L"’ci ’:{”;E:;’"d Open 41 waste Incineration (6} nappies (disposable diapers) e e 3
‘. 4C2 Open Burning of Waste
401 Domestic Wastewater Treatment (7} rubber and leather
4D Wastewater and Discharge i
Treatment and Discharge /” 4D2 Industrial Wastewater Treatment (8} plastics
_and Discharge
(% metal

4E Other

{10}  glass (and pottery and china)

5 OTHER

{11y other (e.g., ash, dirt, dust, soil, electronic waste)

A8 Workshaets of 20066 (al in ane fle. zipped. 201KB)

https://www.ipcc-nggip.iges.or.jp/public/2006gl/pdf/5 Volume5/V5 2 Ch2 Waste Data.pdf

Sudalai.S, CPCEE,PU



FOOD WASTE

Total GHGs emissions excluding LULUCF

Top 20 of countries (year 2011) vs. Food wastage The 2012 market value of food products lost or wasted
12 was USD 936 billion; that is in the range of the GDP of
10 If food wastage were | countries such as Indonesia or the Netherlands.
g a country, it would Using FAO methodology and estimates (3), the total cost
A B be the third largest of GHG emissions from global food wastage is USD 411
w/ emitting country in .
- uL_ ) billion.
4 .,,,-,.u i the world.
E 4 Global food loss and waste generate annually 4.4
]
& 5 GtCO, eq, or about 8% of total anthropogenic GHG
0 I A REES B B B EE e e mm mw mm m emissions . This means that the contribution of food
: & A > D & ¥ e 2 tage emissions to global warming is almost
& & P I S O o N ﬁ:@“ AR T - R & @ ® wastag g g
e ¥ @é@ ® @ \;S‘ ® & b"a @a‘b @5‘} » QJ.-O \}H}‘b \q& Y @;\ & 0\-&“\ equivalent (87%) to global road transport emissions
K) 3 '0‘3\ W b%. &
&L o &
Source: WRI'S Climate Data Explorer 4] N v Ultrasound

v Polyphenols

Yl *0

v Heat
i v Catalysis ¥ Pectins
Incineration e ! ¥’ Aminoacids
Pre-treatments Extraction v’ Proteins
NN v Carbohydrates
India
The United States sl ‘
Brazil [ \
Nigeria
xico Management waste BIOREFINERY
The United K‘?&S:em Pre-consumer food waste Carbon Cycle .
Germa,-,‘:,' Manufacturing waste Water Recovery [Bioprocess
Thailand = e Nutrients =
Soutnrca [ e
The Netherlands peces Hosbeld s gl ; v Solid state
Souvi':}x,r:r: cookingoil \ fermentation
Malaysia v Submerged
The Ukraine Products fermentation
R‘}:}'ﬂﬁ v Biogas v Anaerobic
Australia v Biohydrogen digestion
SWsdan v Biodiesel v Transesterification
Belarus
Costa Rical v Wax
Singaporef v Bioplastic
Denmark
Jamaica .
0 20 40 60 80 100 120 140 160 180 200 Sudalal.S, CPCEE,PU

Amount of Wastes (Million tonnes/Year)

https://doi.org/10.1016/j.envpol.2020.115985 https://www.fao.org/3/bb144e/bbl44e.pdf




FOOD WASTE

Globally, on average, 65 kg of food is wasted per year by one person

YAV ITiN 72 5% is through wasted vegetable | _ and _

Daily wasted amounts of vitamin C, K, Zinc, Copper, Manganese and Selenium are especially high
representing 25-50% of their daily dietary recommended intake (DRI) value.

Cereals, fruits and vegetables are the three major food groups contributing the most to wasted nutrients
followed by meat, dairy and eggs that contribute substantially to the wasted calcium, choline, riboflavin,
zinc, and vitamin B12.

Global average amount of food waste per capita per year _ meaning it can fulfil

the

The embedded environmental footprints in average person's daily food waste are:
124 g CO, eq., 58 Litre freshwater use, 0.36 m2 cropland use, 2.90 g nitrogen and 0.48 g phosphorus use.

Cereals, meat, and sugar are major food groups contributing to environmental impacts.

Canxi Chen, Abhishek Chaudhary, Alexander Mathys,
Nutritional and environmental losses embedded in global food waste, Sudalai.S, CPCEE,PU
Resources, Conservation and Recycling,Volume 160,2020,104912,ISSN 0921-3449, https://doi.org/10.1016/j.resconrec.2020.104912




How much food is wasted

On Average, 40% of food produced
were being disposed of. This means

Some 84.7% of the whole waste
material recorded was thrown within
the bin, whereas the remainder was
either fed to the poor or some
animals.

A big portion of the waste material
binned was still in edible condition.

https://www.chintan-india.org/sites/default/files/2019-09/Food%20waste%20in%20India.pdf

https://www.avristech.com/food-waste-management-in-india/




IMPACT :- A win-win for all

Environmental Impact Economical Impact Social Impact
Preventing food wastage and reduce post Elevating Farmers out of Poverty providing Wwith enhanced technical knowledge and
harvest losses. Annual Assured Additional Income (Profit) of skills, money directly goes in hand

$1000-1500. of women. These women find new social

Solar powered processing saves CO: from
entering the environment. Increasing the Profits of Farmer Turned
Micro-Entrepreneur by 60-110%.

identities as climate champions and
decision-makers in farms, families and
communities.

S$4S Impact till date

2,600 800 12,000 40,000 37,000 Over 1
million

Installations in 15 Micro-entrepreneurs Market linkage to 6000 Per year capacity for farm  Of annual co2 saved
countries created with assured farmers level solar food processor

additional income People supplied nutrition

rich food
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When the founders
learned that hundreds
of millions of pounds of
watermelon stayed in
fields to rot because
the fruit was judged too
unattractive for sale in
supermarkets, they
decided to create a
product that could help
avoid that waste. The
juice is now available
nationally, and the
company is growing
30% year-over-year.

snack company founded in 2012 that sells
“upcycled” dehydrated banana snacks made
from bruised, overripe, or otherwise
imperfect bananas that are usually left to rot
on banana plantations. Now a multimillion-
dollar business, it sells products in both
natural and mainstream supermarkets, and
has rescued roughly 20 million tons of
bananas to date.

{

Renewal Mill, a publ_i—c
benefit corporation that
reduces food waste by
transforming fiber-rich
scraps from food
processing operations
into flour that can be
sold wholesale.

Sudalai.S, CPCEE,PU

https://www.fastcompany.com/90337075/inside-the-booming-business-of-fighting-food-waste




MAKE SUPER DELICIOUS AND
NUTRITIOUS FOODS THAT
ALSO MAKE A DIFFERENGE!

REGRAINED.

Our award-winning culinary team crafted the world’s first baking mixes powered by
SuperGrain+®, From our savory pizza to decadent brownies to comforting carrot cake
and succulent banana bread, we always put flavor first. An easy solution to enjoy an
easy and indulgent twist on your family’s favorite baked goods. Thanks to
SuperGrain+® each recipe is extra delicious with added fiber and environmental
sustainabilty. #EatUp Today!

v Available in four different recipes: Brownie, Banana Bread, Pizza & Carrot Cake
v Upcycled Certified™

v Made With Wholesome Ingredients

v Each Pouch Saves 60-100 Gallons of Water!

SERED
© R

UpP

S,

CYCLED

CERTIFIED FOR THE

PLANET

&
‘bt P :.ulr“.

When grain is made into beer,



|
-~ "
"

[Photo: Render]

Render

Bryner, a savory drink mix made with upcycled pickle
brine that can be used in making a Bloody Maryln a
collaboration with chefs from San Francisco’s State Bird
Provisions, it recreated a snack that the chefs make for
themselves in the restaurant kitchen to make use of
leftover quinoa.

@Ié’netarians

When sunflower seeds are processed for their oil, the end result is a hard, dry,
wood-like “oilcake” that’s usually used as animal feed. But the ingredient has
more protein than meat, and the founders of this startup realized that it had
potential as a food for humans. They found a way to process the oilcake with
steam, heat, and pressure to puff it up and turn the ingredient into chips.

WHITE MOUSTACHE TREASURE8 RISE PRODUCTS

Sudalai.S, CPCEE,PU
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Locations of Street Vendors (Selling Juice)
in Thattanchavady region.

Thattanchavady

Legend

@ citrus Juice Shop

*  Citrus and Coconut Juice Shop
A coconut Juice Shop

. Sugarcane Juice Shop

BIO-CLEANER
FROM WASTE
FRUIT PEELS
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CHAPTER V CONTINUES

Fruits peels waste generation in campus

Fruit peel waste
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60

weightin Kg

Before and After decay of Fruits peels waste in PU dump site
0 PREPARATION PROCESS

i &S

Citrus peel Sugar

chunks. l

—_ | After43 days

O O O O O O O O
O L9 v(-’"'\, %9'.‘1 Q;c-”"\, ,\9'.‘1 @i‘« \9'.‘/ \9'.‘/ "
A S R A A AR S S G S

o
o
o
%
o

o

%

Date of survey J_(E_L
The shops located in shopping complex of PU campus alone —
P Pping comp pus alor —
generate 50 Kg /day. Which are collected at source and mixed Reusein et cyce
with the other waste. It is wet waste



CHAPTER V CONTINUES

Preparation process picture and mix ratio

The mixing ration will be 3:1:10 as fruit peels: jaggery:

SAMPLES FRUIT PEELS | JAGGARY WATER YEAST
(gram) (gram) (Liter)

s1 300 100 1 Yes

S2 400 150 1.5 Yes

S3 600 250 2.5 No

sS4 900 400 4 No

S5 400 150 1.5 No

CEE,PU



Recycling in Fashion and Textiles

PEAK OF POPULARITY

Sudalai.S, CPCEE,PU  Ref: Prof. K.Arul NIFT



ENVIRONMENTAL
IMPACT OF TEXTILES

80 Billion garments are produced in each
year

Brands release 52 micro collections per year

An average of 35 kg of textile waste is
generated by each person per year

To produce one cotton shirt the fashion
industry uses 2700 liters of water. That’s the
equivalent of 2.5 years of drinking water for
a person.

In total, up to 85% of textiles go into
landfills each year.

Ref: Prof. K.A§bll NIFT



CIRCULAR FASHION

transformation

Y d -~
. :. b -
TR Y
compost or tt \
recycle ' il

AN\
A circular fashion industry is defined \(
o . . VYV

as a regenerative system in which /N \prfgcgl;ztg?!:f

garments are circulated for as long as 8 ) circularPB

their maximum value is retained, and
then returned safely to the biosphere 30G AFFQIR

when they are no longer of use.”
i ﬁ /readg 1o sew
R Ol

finished
products

wear, wash,
repeat

Source: https://www.bag-affair.com/what-is-circular-fashion/
Ref: Prof. K.Aglul NIFT




CIRCULAR DESIGN

Design to facilitate their
disassembly or repair, reusing
and recycling

Design with quality materials
and with a timeless style to
maximize its durability

DESIGN FOR LOW-IMPACT
MATERIALS AND PROCESSES

DESIGN FOR LOW WASTE
(ZERO-WASTE
(UP-CYCLING
((RECONSTRUCTION

DESIGN FOR LONGEVITY

DESIGN FOR RECYCLABILITY

Source: https://www.redressdesignaward.com/learn/strategies

Ref: Prof. K.A§2uI NIFT



CIRCULAR PRODUCTION

* Produced with non-toxic, high quality and preferably biodegradable materials.
 Waste generation is minimized during the manufacturing process
* Minimizing the extraction and use of new virgin raw material

* Produced, transported and marketed using renewable energy

Source: https://gabrielfariasiribarren.com/en/textile-industry-and-circular-fashion/
Ref: Prof. K.A§3ul NIFT



CIRCULAR FASHION
CONSUMER

SELL TRASH

Hice clothes
in perfect condition
that you don’t wear
for a long time

Things in bad condition from
non-recycable materials

|
‘ ORGANISE

Your favorite clothes
Recycable clothes in good condition

in poor condition DONATE

Clothes in good contition
that you don't like

Source: https://gabrielfariasiribarren.com/en/textile-industry-
and-circular-fashion/ Ref: Prof. K.Arul NIFT



CIRCULAR FASHION CONSUMER

* Buy items that they really appreciate, with the intention of maintaining and
actively using them for a long time, possibly a lifetime.

* Buy articles that are organic, non-toxic or recycled materials, preferably with
environmental certification

* Prefers natural materials (such as wool, linen, silk and viscose) rather than
synthetic (such as polyester, acrylic and nylon)

* Find fashionable pieces through rental, loan or exchange rather than buying

freshly made products

Source: https://gabrielfariasiribarren.com/en/textile-industry-and-circular-fashion/
Ref: Prof. K.A§§I| NIFT



DESIGNERS

The 4 fundamental pillars for
sustainable fashion strategy
adopted by the designer
‘Stella McCartney’

* Respect for nature
* Respect for people
* Respect for animals
e Circular Solutions

Source: https://varunjainblog.wordpress.com/2015/05/22/stella-
mccartney-sustainable-fashion/




REPAIR... To Enjoy The
Product For Long Time

14

“We now offer repairs at all of our stores,
says Nanushuk's Senior Sustainability
Manager, Veronica Pravato.

“It's part of our responsibility”

Source: https://www.nanushka.com/sustainability/our-ethos
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MARA HOFFMAN

New York based Mara Hoffman designs
women’s clothing, including swimwear,
made from pre and post-consumer waste.

Source: https://www.nanushka.com/sustainability/our-ethos
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SUSTAINABLE FASHION
BRANDS OF INDIA

* No Nasties e Eeir i
* Doodlage e r"-;-' i: v

* B-Label h%?é‘ﬁ /\ &S

e 11.11 nd &

* InSom

 Mio Borsa

* Nicobar

« Ka Sha

* Chakori Ethnic

* Upsana

* Liva

Mix Mitti Image Credits: Ka Sha mage Credits: Upasana

Source: https://www.prakati.in/12-sustainable-fashion-brands-
of-india/ 39




DESIGN...

H&M has launched a new denim collection,
designed using the principles of circularity

The denim fabric is made from a mix of:

* Organic cotton

 Up to 35% recycled cotton (from post-consumer

waste)

* Dyes that considerably reduce water waste and

energy consumption

Source: https://www.theindustry.fashion/hm-and-ellen-
macarthur-foundation-rethink-design-and-production-of-denim/
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BOTTLE to FASHION

Recycled polyester is an artificial
fiber made from oil-based waste,
like old PET bottles. Then it is
blended with organic and recycled
cotton to achieve a soft, fleecy
fabric.

https://www.hm.com/by/4013a-lets-clean-up-bottle-2-fashion/

41



RECYCLING PET BOTTLE to GARMENT

Environmental Benefits :

*  While Manufacturing

* Made from 5 recycled PET plastic bottles.
e 70% less CO, emission.

e Saves 810 litres of water.

* Landfill saving—6.00 kg / year

* Water saving —438.000 liters / year

* Co, emission saved — 14.60 kg/ year

Source: http://ecohike.in/
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RECYCLING PET
BOTTLE to FOOTWEAR

Nike

Adidas

Source: https://thelastfashionbible.com/2019/04/29/shoes
-from-recycled-plastic/




QUALITY PRODUCT

CERTIFICATION
oo™

OEKO-TEX®

Environmentally friendly  Product and consumer
production safety

Consist of 18 independent research and test

institutes in Europe and Japan.

Enables consumers and companies to make Q
responsible decisions which protect our planet for @
future generations.

Social responsibility Traceability &
transparent supply
chains

Source: https://www.oeko-tex.com/en/our-standards/made-in-

green-by-oeko-tex
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QUALITY PRODUCT
CERTIFICATION

GLOBAL ORGANIC TEXTILE STANDARD (GOTS)

Standard is to define requirements to ensure
organic status of textiles

Source: https://global-standard.org/press/gots-images
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SUSTAINABLE BUSINESS

clothes & shoe
r ecymmg

freephone 0500 827 198
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SUSTAINABLE BUSINESS

SOEX is dedicated to sustainable
business through the collection,
processing, trading and recycling of used
textiles.

* Collecting used textiles and shoes
throughout Germany, Europe and the
world

* Sorting, domestic sales and export of _ § ““ ’ @
second-hand clothing ' o

* Trading end-of-line goods, surplus goods, ‘
new goods, returned goods and goods EXPROCESSING*

with manufacturing flaws \
* Recycling used textiles = " !

GERMANY




SUSTAINABLE PROJECTS IN
EDUCATION
National Institute of Fashion Technology

(NIFT) working with different Craft
Clusters in Handloom and Crafts of India

Source: https://nift.ac.in



Plastics- Matter of concern

[ Flexible packaging

B Rigid packaging

[ Building & construction
[ Agriculture

B Electrical & electronics
B Automotive

Il Household

[l Others

i R AN SR N WO N
Global plastic production and accumulation

nd future

17%

Source: Plastindia Foundation Report, 2020

As of 06 April 2021, only 89 brand
owners and four producers have
registered under the EPR scheme W PET
with the CPCB. H HDPE
H PVC
[ LDPE
W PP
H P
B Others
B Unidentified

Source: Break free from plastic, 2020

Sudalai.

’ ’

Adopted from the report- Plastic recycling decoded by CSE



The fundamental links hetween climate

change and marine plastic pollution
Ford et al., 2021

We have collated evidence that marine plastic pollution and climate change are linked in at least three ways:

Plastic contributes to Climate change and Climate change will There are solutions which
greenhouse gas emissions  plastic pollution co-occur  exacerbate the spread  mitigate against both climate
throughout its life cycle  throughout the environment of plastic pollution change and plastic pollution
® ® @ 2

Sudalai.S, CPCEE,PU



Human exposure to plastic particles and associated chemicals

Microplastics in the air
in 50 cubic meters

Plastics- Matter of concern

Non-intentionally added substances
e.g. recycled plastics, food packaging

Outdoor Indoor  Di

., i * e 4 B g% s o

ning room

Adsorption of pollutants by microplastics

Pollutants include hazardous chemicals,
antibiotics and heavy metals

Nearly 700 marine species and more than 50
freshwater species are known to have ‘ .
ingested or become entangled in macroplastic. SN

Pathogens found on floating plastics

Vibrio spp., a well-known genus of bacteria
containing pathogenic strains to humans
and animals (e.g. cholera)

The lower-bound estimate of the economic .
impact on costs of plastic I S
pollution to fishing, tourism, and shipping 75 particles®

have been estimated at $13 billion annually

000 particles*

Microplastics in food

Sugar o0y P -
1 item per spoonfull* N ‘
(20gr)  Water 3 N, @
49 items per glass* - -
\v (250 mi) -
i Flooring
H = . -

Sources of toxic additives exposure Main categories of plastic additives

i

United Nations Environment estimates that up
to 80 %of all litter in our oceans is made of
plastic, Every year at least 8 million

tonnes, the equivalent of one full refuser truck
per minute, of plastic find its way into the

Plastic products  Personal care pr_c:rducts

Functional

Stabilizers, antistatic agents,
flame retardants, plasticizers,
lubricants, slip agents,
curing agents, foaming
agents, biocides, etc.

Adhesives

worlds oceans ey . Fillers
13 items per spoonfull* i & b =y P Mica,ltalc, klaolin,
20 W Gy gen clay, calcium
(20gr) ¢ %3;% carbonate, barium
) . . \__» Beer sl v sulphate, etc.
Plastic production accounted for 96% of S 97 jtems per glass* ol
arti ¥ i Salt (250 ml) olourants :
part?culale mat.ter health footprint. ETH 4 s e ool bments Befbz,
Zurich, a public research. (204r) soluble %,
Sl a:.o-colotants. u
s e 1
The global carbon footprint of plastic ; Dust fallout
3 : it - Reinforcement
doubled since 1995, reaching two billion =
.. . . Glass fibres,
GtCO2-tonnes of carbon dioxide equivalent Eishand shellfish St carbon fibres,
i 5 = - ‘ etc.
(CO2¢) in 2015 and accounting for 4.5 % of |
Packaged food

global greenhouse gas emissions, according

*Maximum value referred

to the study-Nature Sustainability. (13
December 2021- Down to earth )

Sources: UNEP 2021; Liebezeit and Liebezeit 2013; Bouwmeester et al. 2015; Yang et al. 2015; Dris et al. 2017; Karami et al. 2017; Lusher et al. 2017a; Schymanski et al. 2018; Cox et al. 2019; Intemational
Pollutants Elimination Network 2019; Koelmans et al. 2019; Lee et al. 2019; Alexy et al. 2020; Conti et al. 2020; Kutral etal 2020; Landri L al. 2020; Vethaak and Legler 2021,
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Plastics- Matter of concern

Nama of Methodology

Plastic Scan

Plastic Disclosure Project (PDP)

Plastic Footprint for Companies

Plastic Scorecard

Marine Plastic Foatprint

Plastic Leak Project

Circularity Indicators Methodology

Plastic Drawdown

Marine Impactsin LCA

PlastikBudget

Plastic Pollution Calculator

PET Collection, Landfill and Environmental

Leakage Rates in South East Asia

Plastic Life Cycle Assessment (LCA)

PiPro SEA

National Guidance For Marine Plastic
Hotspotting and Shaping Action

A Global Roadmap to Achieve Near-zero

Ocean Plastic Leakage

Plastic Footprinter

My Little Plastic Footprint

Plastic Calculator

Searious Business

Ocean Recovery Alliance

Plastic Soup Foundation

BizZNGO

IUCN / EA

Quantis/ EA

EMF

Common Seas

CIRAIG / PUCP / NTNU

Fraunhofer Institute

ISWA

GA Circular/companies

JRC

EMF / Companies

UN Environment / IUCN

SYSTEMIG /PEW

Raw

PSF

Greenpeace

Link

http://oceanimpacts
quickscan.azurewebsites.net

httpi/plasticdisclosure.org

tps:, org/
en/pstin-action/plastic-foot print-3/

https://www.bizngo org/sustainable~
materials/plastics-scorecard

na.

A Lo

plastic-leak-project/

https://wew.ellenmacarthurfoundation.org/

tps://wy proj
plastic-drawdown

na.

na.

https://eplca.jrc.ec.europa.eu/permalink/
plastic Ici/plastic Ica report/2018.11.20.pdf

na

na.

na.

http://www.plasticfootprint.ch

http://myiittleplasticfootprint.org

PSF
footprint

Plastic
Scorecard

Marine Piastic
Footprint

Plastic Leak
Project

Circularity
index

Plastic
Drawdown

Plastikbudget

PET GA PET
Collection

MyLittie
Plastic

Footprint

Greenpeace

NO

NO

YES

NO

YES

YES

NO

YES

YES

NO

NO

YES

NO

YES

YES

NO

YES

NO

2016

2017

2014

n.a.2019

n.a.2018

201

na.

n.a, 2020

n.a.2019

n.a. 2019

n.a. 2020

n.a. 2019

n.a. 2019

2014

2017

2016

- PLAYBOOK

-

! IUCN

Review of plastic
footprint methodologies

FROM POLLUTION
TO SOLUTION

Efficiency of beach clean-ups
and deposit refund schemes
(DRS) to avoid damages
from plastic poliution on the
tourism sector

in Cape Town, South Africa

PLASTICS POLICY

|| Strategies for a Plastic-Free Ocean S e
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- : 420
a8 5 ~2X ~3X ~4x
J ' 215
. 11
i 150
Rigid monomaterial

2016 2040 2016 2040 2016 2040

as usual

Ml Flexible monomaterial
W Muttimaterial/multilayer
[l Out of scope

Plastic stock in the ocean,
million metric tons

Macroplastic waste generation,
million metric tons per year

Plastic leakage into ocean,
million metric tons per year

Building and construction

L 74 £
pue siade|g

Sachets and multilayer flexibles

12%

I

Out of scope Project macroplastic scope

Share of global plagtic production Share of global plastic production: 64 per cent (215 million metric tong

36 per cent (120 milion metric tons)
e ¢ ) Estimated leakage in 2016: 11 million metric tons

Leakage: Precise numbers unknown but estimated 1o be
avery small share given that these plastics are durable
and typically high value

The project scope shows the municipal solid waste macroplastic applications and their relative contribution to municipal solid waste globally, Total global plastic
production in 2016 was 335 million metric tons, of which municipal solid wasta representad 215 million metric tons, or 64 per cent.

%T spoob
PloyasnoH

Macroplastic leakage into the ocean globally by leakage route

9.8
-)
61%
o Uncollected
§ [ 26
A
7 [
5 . |
kel
g l
e
g o,
39%
E Post-collection
2 mismanaged
S pamamaan---------
Terrestrial leakage Direct discard Direct discard Leakage from Total leakage
to ocean to water to water (post- dumpsites {macroplastic
(uncollected) collection) only)

In 2016, uncollected waste contributed 61 per cent of total leakage, while the remaining 39 per cent was waste that was
mismanaged after collection

Microplastics and the ocean 30
et oo o i S ot ek s —-7%
e i the ik i
Riid s eeced o 50 tem “he ocean and. more brosdl. into the enronment 254
204

— +147%

Current Commitments

How much do microplastics cc bute to ocean plastic pollution?
" The four sources lyzed out 1.3 milli ic tons of
into the iy, growing to 3 mi i in2040. .

© ¢ al M ) —
2016 2020 2025 2030 2035 2040
Tyre dust o, “ Pellets 4 O, Textiles 6 personal care 4 O,
contics 78% - cona: 18% e
of microplastic leakage of microplastic leakage ‘of microplastc leakage
by mass by mass by mass combined
~1,260,000 TRILLIGN PARTICLES 40 TRILLION PARTICLES ~144,000 TRILLION PARTICLES

Where does microplastic leakage come from?

S e vy Land-based plastic leakage

under the Business-as-Usual
and Current Commitments
scenarios

lai.S, CPCEE,PU




Human health impacts of exposure to plastic-associated chemicals G

_ - Human exposure to microplastic and nanoplastic particles o
s i disorders —
Attention deficit hypendivny disorder b:aﬂ:) e -
Health xdﬂom linked to chemicals Nm"'h’“wg
assodiated with plastics Cognition 3
* Plasticizers (phthalates) Beuteflam i o Individual inhalation has been estimated to
and bisphenol (monomer) ~121 000 particles . 4 be 26-130 airborne microplastics per day
Flame retardants o | \ 4 i
mona S "
idd Large partides thatare ‘*_q . i
','?.’,.“’n.,, ;i::z not caught in thenose .- * « . People who breathe more through their mouth
may be deposited and Y i . are likely to have more particles reach the lungs
—iman Respiratory disease laer eliminated by
Asthma coughing, blowing the
—— nose, or sneezing
Inhaled particles may activate
T-cells, be p macrophages,
Metabolic disease and beu'anspu'ledmga u:
i Type 2 diabetes 1
. : \ Childhood obesity
Reproductive health - adults y Increased waist circumference )
Polycystic ovarian ¥
Sioisaumaviee Lrge porices maybe deostes
Male sub-ferti
e st iy PR, ey ieveage Ihebody
Delayed time to pregnancy Serum lipid levels, e.g. total
Abnormal PAP smears lesterol and LDL cholesterol
Pregnancy-induced hypertension
and/or pre-eclampsia
Pregnancy outcomes - offspring s 1
Gestational length Dcress Y Some coarse particles may
e we“i;l ) response to vaccines reach the alveolar region
Delayed pubertal timing
Genital structure (ano-genital distance)
S ’ Microplastics may accumulate
-
Sources: UNEP 2027; Landrigan et al. 2020. in the liver andkidney
~163 000 particles
Microplastics have been found
e hhmm stooks, suggesting
. be widespread in the human
Skin ’—N ,-’; dchain
Women with polycystic ova ,,.'_‘f'y'ﬁ..”i“é; of \/r o
blood levels, study finds skin / Ultra fine particles (UFPS), e.g.in
air pollution hot spots due to
Date:  June 25,2010 mdwﬁds xmle
ate:  June siinbyais?
Source.  The Endocrine Society tnnsfertnsystemlcdmlﬁon
Summary  Women with the polycystic ovary syndrome (PCOS), the most common hormone imbal- M tics foundin

ance in women of reproducive age, may be more vulnerable to exposure to the chemi-
cal bisphenol A (BPA), found in many plastic household items, according to a new study.

the human placenta

Soures: UNEP 2021; Prata 2018;Cox et al 2019; Landrigan et al 2020. llustrated by GRID-Arendal/Studio Atlantis

Sudalai.S, CPCEE,PU



Informal Sector involved in SWM

Chintan (2003) |
[ Lange et al. (2011) |

/e

Percentage of informal
actors in overall
population

Number of reported

Fapulation ranga (voar) informal workers (range)

City Flar @009 |
i fas.(2008)
Ahmedabad aJy&:? (2008}

4,800,000-5,570,585 20,000-50,000 0.36-0.42 » Koseva o Gupta (196
(2003-11) g Medina (1998) |
1,132,761-1,183,705 3,000-3,500 0.25-0.31 8 Sz oo |
(2011) c £ Ghintan (2005) -
5,000,000-8,425,970 25,000-70,000 0.30-1.40 g :
(2000-11) ® o
11,007,835-18,680,000 80,000-300,000 0.43-2.73 = “Medrr T Daiyuwp |1 | Tmespent | | Dalyamount coected | | Source | |
(201 0-11 ) E | transport km h {min.-max.): kg
m 2,767,031-2,920,067 15,000-20,000 0.51-0.72 -:, “Ontoot 6, 7 = = @ - Chintan (2003)
(2011) g ” ,-.) ( =" TS = f‘9 o _I.T Agarwal et al. (2005)
4,486,679-15,100,000 20,000-80,000 0.13-1.78 Fshat 3 14| ; N 10O R Ay
| e . 6Km jon foot
m 12,478,447-19,200,000 85,000-135,000 0.44-1.08 ran s S T 3 2000 3000
(2010-11) Cyde n | B - - ?3 g.g ihinm 2003) £
i = = = - garwal et al, (2005)
Overall (India) 361:2405;90’?00 i =G0 e00 0 % 4 1 o - Tricydle = - = = = 355 Agarveal et al, (2005)
Rickshaw 10 15 - - 40 100 Chintan (2003)
> = _..VI = == =E 3 1 = a - 1 4 - I - =3 1
Informal Quezon City ] - [ —— | o = | : r - T = [ =t —1815 City (Country) Mass percentage of waste recycled  Mass percentage of waste recycled  Source
Informal Pune DY I ! T 7] 630 by informal sector: % of total waste by formal sector: % of total waste
generated generated
Informal Cairo E: 238
et Wuhan (CN) 21 0 Wilson et al. (2009)
Informal Lima | m Delhi (IN) 727 7 Agarwal et al. (2005);
Miscellaneous durables reuse I 62 Scheinberg (2011)
. 1 Bangalore (IN) 13 1 Scheinberg (2011)
Plastic product manufacturers IS 93 Dhaka (BD) 18 0 Scheinberg (2011)
Recycling based manufacturers - 25 Bandung (ID) 13 na Sembiring and Nitivattananon
| (2010)
Glass product manufacturers [l 26 Manila (PH) 6 0 Wilson et al. (2009)
il Quezon City (PH) 31 8 Scheinberg (2011)
Paper mills I 18 Ormoc (PH) 2 na Hetz et al. 2011)
Waste sorting plane '.10 Phnom Penh (KH) 9 na Sengh et al. (2011)
| Karachi (PK) 45 0 Wilson et al. (2009)
Composting | 4 Ghorahi (NP) 9 2 Scheinberg (2011)
. o Lusaka (ZM) 2 4 Scheinberg (2011)
Incineration | 1 Moshi (T2) 18 0 Scheinber
| q(2011)
Landfilling | 1 Belo 1 10 Scheinberg (2011)
- Horizonte (BR)
0 100 200 300 400 500 600 700 800 Canete (PE) 1 Scheinberg (2011)
Number of jobs/10 000 t material per year Varna (BG) 2 Scheinberg (2011)




INPUTS FROM MHO- SHRI.SHIVAKUMAR

Opportunities for Recychng

% of Busin Uit disnand.

@roe @ ® ® @ Dead Animals
Wood o0

Monomaterial films (e g. cling fim, flow wrap, paliet wraps)

17.3%

Biomaterial

32.%

Sand / Soil / Earth PVC 12 %
Sachets and multilayer films (e.q. condiment and shampoo single-portion 28.4%
sachets; coffee, chips. and sweets packets)
Textiles
Paper
Household goods and multis ial plastic objects, e.g, pens,
toys, comts, toothbrushes, durable goods, buckets) 5.7%
S 3.8%
Average Weighted Composition Of Waste Received At Dump Site
https://www.shaktiplasticinds.com/blog/ Sudala IS, CPCEE, PU

EIGHED PERCENTAGE FOR VARIOUS WASTE GENERATED IN LOCAL BODIES AS PER IL&FS REPORT -2016
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PIastnc-to-P.Iast‘lc »Plastic-to-Fuel” Waste-
Repolymerization : Energy”
el ot T

=D )

“Chemical recycling” conflates these two terms

Mechanical
Treatment ' Treatment
technology [®

Primary

Waste
products

T e O S e Rl 2 S B e 2 SR LR R R i

Post-consumer — —@® Mixed -
Single-polymer ®@® rlastic

1:15:}- Gasification,
Chemical Pyrolysis,
Treatment

I Plasma
L Arc, etc.

PR LE PR

Toxic Emissions,
Liquid Effluent, Ash
and other Solid Waste

ot 20 AIALS, )CPCEE PO~ e 2




ey 95

90 -
80 /
70 /lo 65
g o V ‘———52
€ so
£ .
30 35
20
10
0 Base price Shredding and flaking Washing and pelletizing

Unit operations
s White (milky) HIPS e Colour HIPS e Black HIPS < Transparent PS

Price (Rs/Kg)

Sub-segregation and sorting Shredding and sorting De-dusting and agglomeration
Unit operations
e UPVC e CPVC s Casings wLight grey
e Dark grey e Black (grade 1) === Black (grade 2)




Price (Rs/Kg)

30
20
10

0

HDPE

80

%

_——

% _~
/
o M

Base price

Shredding and flaking Washing and pelletizing

Unit operations

s Crate HDPE e Drum HDPE ww Transparent HDPE < Coloured HDPE === Black HDPE

PET

Price Rs/Kg

70
60

50
40
30
20
10

-
PET bottle (base Shredding and Washing Run through coils
commodity) flaking (to obtain Fibre)
Unit operations

Value addition- Plastic waste

80

70

Price (Rs/Kg)

ABS

Source: CSE

Base price Shredding and flaking Washing and pelletizing
Unit operations
s \White (milky) ABS e Coloured ABS ww=== Grey ABS -« Black ABS




INPUTS FROM MHO- SHRI.SHIVAKUMAR

COST RECOVERY FROM PLASTIC WASTE -PUAA- OULGARET EXPERIENCE

- et e T

1. PET 1326.6 19899 13266 .
Present Scenario
2&4LI]—)IPD]§E &« 84.6 28341 15 10 425115 283410

3. PVC 2.24 750.4 30 15 22512 11256 ’

5. PP 4.31 1443.85 20 12 28877 17326

6. PS 4.41  1477.35 15 10 22160 14774 . 200000 400000 600,000

164.15

821 492

7. Others

At Present cost recovered from plastic waste by menial employees (Door to Door Collectors and Rag pickers) is around Rs.
28,000 which is not even 10% of the worst value that may be recovered in worst case scenario.



Provides waste recycling workers
the opportunity to generate
income and sustain their families

3 600D HEALTH . .
LI Waste recycling avoids hazardous

_,\,\/\. emissions-causingincineration

GENDER
EQUALITY

¢

CLEAN WATER
AND SANITATION

o

DECENT WORK AND
ECONOMIC GROWTH

i

Women form a majority of waste
pickers. Women have an equal job
opportunity and participate in
leadershipand decision making

Management of waste by the
informal sector helps avoid waste
disposal in water bodies, thereby
reducing water pollution

adds value to the economy by
transforming waste into tradable
goods

Pushes the transitiontowardsa
circulareconomy and encourages
technological innovations for
recycling

The informal waste recycling sector

Recycling services provided by waste

pickers make cities more sustainable (by

reducingthe risk of water logging and
- flooding). Cooperatives promote citizenship
building, socialinclusion, de-stigmatization,
increased self-esteem and community
building; makingcities more resilient. Costs
associated with management of waste by
urbanlocalbodies arealso reduced

Recycled waste reduces the need of
virgin raw material, thereby minimizing
resourcedepletion

Diverting more waste to recycling
instead of for incinerationorthermal
treatment

13 fonow

Minimization of recyclables
(especially plastics) endingup inthe
oceans

1 LIFE
BELOW WATER

Suda

Contribution of
informal
recycling of
wastein
achieving SDGs
and Circular
Economy

~_Source Dr.Richa CSE
ai.S, CPCEE,PU




EMPOWERING MARGINALIZED GROUPS - CONVERGENCE BETWEEN SBM AND DAY-NULM

|dentification of vulnerable groups

Skill training of marginalised groups and enterprises

Formation and handholding of CIGs of marginalised groups, and access to finance

Recognizing CIGs and SHGs involved in sanitation and/or waste management work in
ULB’s service frameworks

Monitoring Mechanisms

i. ! ey
ﬁé 5
AM :

157
.ﬁ
| =
.
A

Setting up dry waste/resource segregation centres

Sudalai.S, CPCEE,PU
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Process- Plastic brick

B i
SAMPLES MIX

[ TETI A ATTE MLAS T OEC YTLED MRS BLOCK

SHREDDING & WASHING EXTRUSION MOULDING REUSE
i 2 O ~
”

. - Aw
RECVCLINGPROCESS | o N —
L n SHFEIDER
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Pastic Roads

Agenda |
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sokg/nr

50 e

400kg/ e

Thiru. Azaganandam 8300935302

A
METRO

90Mastic/10sand

1.35kg of plastic/p - 150gm sand /p
iy of plastic/hr - Skg of sand/hr
340ky - 40kg/day
T920kq - 880kg /month

1.35kg of plastic/p - 150gm sand /p
105.6kg/ 1 - 14, @/

844.8kg -115. 2K/ day

18585, 6kg - 2534 4kg/month

1.35Kg of plastic/p - 150gm sand /p
225ky - 25kgMhr

1800kg - 200kg/day

39600kg - 4400Kg/ month

1.35kg of plastic/p - 150gm sand /p

1.35Kg of plastic/p - 150gm sand /p
250Ky of plastic/ e - 50kg Of sandi he
3600kg - 400kg/dary

79200k - B800Kg/month

1.35kg of plastic/p - 150gm sand /p

METRO croues
[ J | J

ENGINEERING THE ENVIRONMENT

Pavement Raw

#0120

1.2xg of plastic/P - 300gm mnd/p

7040 kg - 1760kg/manth

1. 2kg of plastic/P - 300gm sand/p
9okg - 24kg /e

798kg - 192Kg/day

16896kg - 2249/ month

1.2 of plastic/P - 3004m wand/p
200Ky - SOk

1600y - 400kg/day

I5200kg - 8800kg /month

1.2hg of plastic/P - 300gm sand/p
320Kg - 80Kg/hr

2560kg - 40Ky ey

56320kg -14080/month

1.2g of plastic/P - 300gm sand/p
400Kg /1w - 100Kg e

3200kg- S00kg/day

0400 kg - 17600kg fmonth

1.2 of plastic/P - 300gm sand/p

METRO secu

Qutput
50ke/hr

120kg/hr

250kg/hr

400kg/hr

SO0kg/hr

1000kg/hr
h

h 2000kg/hr

70/30

1.05 of plastic/pcs - 450gm sand/pcs
Iskg/e - 15k

280kg - 120kg/day

6160kg - 2640kg/month

1.05 of plastic/pes - 450gm sand/pes.
Bicg - 3kg/he

672xg - 288K/ dny

14784kg - 6336kg/month

1.05 of plastic/pes - 450gm sand/pcs
175K - TSkgm

1400ky - 600kg/ day

30800kg - 13200kg/ month

1.08 of plastic/pes - 450gm sand /pcs
280g - 120/
2240k - F60kg/ day

49280kg - 211206/ month

1,05 of plastic. pes - 450§m sand/pcs
I5g v - 150K

2800y - 1200ka/day

61600k - 26400/ month

1.08 of plastic/pes - 450gm sand/pes.

5600kg - 2400kg/day

Pavement Production rate

f 1.5kg product weight

Bpcs/hr
264pcs/day

5808pcs/month

80pes/hr
640pcs/day

14080pcs/month

166pcs/hr

1328pcs/day
29216pcs/month

26bpcs/hr

2128pcs/day
4681épcs/month

333p/he
2664p/day

58608p /month

6bbpcsihe
5328pcs/day
117216pcs/month

1333pcs/he

10666pcs/day
234666pcs/month

material Percentag

f Zkg product weight
2pcsihr

200pcs/day
4400pcs/month

80pesihr
480pcs/day
10560pcs/month

125pcs/he
1000pcs/day
22000pcs/month

200pcs/he
1600pcs/day
35200pcs/month

250p/1e

20000 /day
440000/ month
S00pcs/he
4000pcs/day
£8000pcs/month

1000pcs/hr

8000pcs/day
176000pcs/month

Sudalai.S, CPCEE,PU

60740

800gm of plastic/pes - &g of sand /pes
30ug/ v - 20g/e

240kg - 160kg/day

5280kg - 3520kg/month

800gm of plastic/ pes - 600gm of sand/pes
Tikg - 4Bkgihe

576ky - 384kg/day

12672kg . B448kg/month

5003 of plastic/ pes - 600§ of and/pes
150kg - 100Kg /e

1200kg - BO0Kg/day

26400) - 17600kg/month

B00gm of plastic/pes - €00gm of sand/pes
240kg - 1634/

1920k - 1280kg/day

42240kg - 28160kg/month

800gm of plastic/ pes. - 600gm of and/pes
300kg/hr - 200kg/he

2400k - 1600Kg/day

52800kg - ¥5200kg/month

800gm of plastic/ pes - 600gm of sand/pes

4800k - 3200kg/day

if 2.5kg product weight
20pcs/hr

160pcs/day
3520pcs/month

48pos/hr
384pcs/day
B448pcs/month

100pcs/hr
800pcs/day
17600pcs/manth

160pcs/hr
280pcs/day
28160pcs/month

200p/he
1600p/day
35200p/month




Waste Flowers at Goubret Market

Bioreactor system

Characterization
FTIR
BET

TGA-DSC
Pulverized i XRD
Marigold Biochar Elemental analysis
flower waste SEM

> Int ) Biol Macromol. 2018 Jun;112:598-607. doi: 10.1016/j.ijbiomac.2018.02,012. Epub 2018 Feb 3. Original Contribution | Published: 23 May 2021

Production and optimization of Renovation of Waste Chrysanthemum morifolium

polyhydroxyalkanoates from non-edible (Marigold) into Valuable Biochar: A Study on the

Calophyllum inophyllum oil using Cupriavidus Utilization of Solid Waste by Pyrolysis

necator Tajamul Shafi Panditha, S. Sudalai & A. Arumugam =1

A e I (B S Journal of The Institution of Engineers (India): Series E 102, 239-248 (2021) | Cite this article
rumugam -, entnamiznan =, onnusami =, udgalal *

127 Accesses |2 Altmetric | Metrics
Affiliations + expand

PMID: 29408394 DOI: 10.1016/}.ijbiomac.2018.02.012
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WASTE COLLECTION LOGISTICS COLLECTION & SEGRAGATION RECYCLING REUSE

p— MN

;-
$§ m . il

PRODUCTS:

The Recycled Plastic Granules are manufactured
using latest technology. These Recycled Granules
are used in various application and products, due to
their superior quality. The chemical properties of our
recycled granules are equivalent to prime material
and is cheaper than virgin plastic. This unique
features coupled with the competitive pricing has
led to huge demand in the market.

At Shakti Plastic Industries, there is a commitment
to provide innovative products and services that
bring total satisfaction and considerable value to
customers. There's a stringent pro-active quality
control procedure. There's a firm commitment on
following safety, health and environment measures.
There's responsibility towards creating & ensuring a
safe and clean environment.

wwwshakl\plasl-:indséﬂ'\ d éﬁf"g, C}prtdErE,:.ﬁU.\g rocycied plastic granules |







Pushbin Super Shakti Medium Size Lid Garbage Waste Swing Lid Garbage Waste Dustbin 50 Ltr
Dustbin 10 litres (Blue)

ADD TO CART Buy On Amazon
Buy From Amazon

Bulk Enquiry - Bulk Enquiry
Bulk Enquiry

Sudalai.S, CPCEE,PU






HOW COMPOSTING COMBATS THE CLIMATE CRISIS

From: A perspective on biochar for repairing damages in the soil—plant svstem caused by climate chanse-driven extreme weather events

AVOIDS WASTE OUTCOMES

WITH HIGH EMISSIONS " Climate Change—]ndllced
/ Temperature Rise

@S Landiills are the
2ox the COreemissions i largest

(as methane) as source of

A, human-related
methane
emissions in

the US.
g

~.and when

ENHANCES
SOIL QUALITY

Compost increases:

« Grows healthier, more
nutritious plants & food Increases soil resiliency to
- Reduces use of syntheti Gy
&fossil-fu i

Prevents erosion &
Synthetic nitrogen accounts runoff, thus protecting
for 80% of human-related & restoring waterways
nitrous oxide emissions

Normally it takes 1,800 years to build hes of topsoil
but with compost, it takes only 6 months

& What's one of Degraded  Buta 1-time

World the best ways. soil actually application of

to build soil RELEASES  compost can
1 organic carbon make soil a
R

matter? carbon sink
in the form of again!
N o Compost:
matter

Just 1 acre

e Compost also increases
amended with A crop yield & vegetation,
compost can ok leading to even more

emissions 5
sequester up to * carbon sequestration

BUILDS COMMUNITY
Healthy soil = RESILIENCY

Food security
historically to the
fall of civilization!
Profitable farms Poealioee
Community
Enhanced habitat compostin;

Sy ° s Mitigation of adverse effects of high temperatures through biochar amendment

ol Physical activity & healthy diets

ecosystems ﬂ(i Social inclusion & empowerment

Environmental education

A perspective on biochar for repairing damages in the soil-plant system caused by climate change-driven extreme weather events
Abhishek Kumar, Tanushree Bhattacharya, Santanu Mukherjee & Binoy Sarkar
Biochar volume 4, Article number: 22 (2022) Cite this article,776 ~ Sudalai.S, CPCEE,PU

I;SR [EHTEA @ 0/0]] ilsr.org/compost-climate
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