Challenges & Management of
Environment & Disaster

Dr. Ritu Jain

(3 Scanned with OKEN Scanner



¢ L Authour

ISBN: 978-93-95218-12-2

Price Rs : 1000/-

First Edition : 2023

Laser Type Settings :
Priya Computers, Lucknow - 226008
Ph. 7678632331

Publisher

ASR PUBLICATIONS

JP- 535, Jairajpuri, Gauri, Sarojini Nagar, Lucknow - 226008
Phone : 7678632331

Email - ayushmangroupofpublications @ gmail.com

Published by Pushpendra dubey for Asr Publications Lucknow
And Printed At Arpit Offset Delhi - 110094

Challenges & Management of Environment & Disaster
by
Dr. Ritu Jain

(} Scanned with OKEN Scanner



STRUCTURE OF THE BOOK

Rahul Verma and Suresh Chand Rai in their joint paper “Flood
Management Strategies for Community Resilience: A Case Study of
the Ghagra River Basin” investigated flooding behavior, and existing
flood management techniques in India, especially concerning the
Ghagra River Basin that has been advocated as an advanced means
to traditional flood management. The monsoon rainfall-induced
excessive discharge of water from the upper riparian region is the
major cause of floods in the Ghagra River basin. Climate change and
other hydro-climatological factors are intensifying its frequency and
intensity over the decades. Large-scale investments in flood-proofing
infrastructures and extensive planning for community resilience are
not getting desired results due to improper implementation of structural
and non-structural measures, less outreach of welfare schemes, and
lack of community participation in planning and implementation
processes, etc. This research paper identifies the basin-specific flood
problems and explains both structural and non-structural measures
taken by government agencies at all levels. The effectiveness of all
the measures is discussed. In addition, needful measures for achieving
more effective, cost-efficient and successful flood management are
also indicated.

Joystu Dutta and Anil Kumar Sinha in their joint paper
“Understanding Solid Waste Management Options in India with
Special Reference to Manipat: A Popular Tourist Gateway of
Chhattisgarh, India” analysed the waste generation scenario and
implementation of ‘Swachh Bharat Abhiyan’ with special reference
to Mainpat which is also regarded as ‘Shimla of Chhattisgarh’. It is
one of the prominent tourist destinations of Surguja districtin Northern
Chhattisgarh. The study conclusively reports that tourist inflow and
waste generation across selected tourist destinations in Mainpat are
positively and significantly correlated with each other. Waste
generation increases with an increase in the seasonal inflow of tourists.
The organic and inorganic waste in Mainpat is categorized into
different types which are detailed in the study. Hence, the paper
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Understanding Solid Waste Management Options ip
India with Special Reference to Manipat: A Popular
Tourist Gateway of Chhattisgarh, India

S

Joystu Dutta
Anil Kumar Sinha

Waste management or waste disposal is all the activities and 1
actions required to manage waste from its inception to its final disposal |
(UNSD). Solid waste is generated from households, offices, shops, j
markets, restaurants, public institutions, industrial installations, water
workss and sewage facilities, construction and demolition sites, and ’
agricultural activities (Hoornweg and Thomas, 1999). Solid waste
management practices include collection, recycling, solid waste
disposal on land, biological and other treatments as well as incineration
and open burning of waste. Solid waste could be defined as non-
liquid and non gaseous products of human activities, regarded as
being useless (BabaYemi and Dauda, 2009). According to the Municipal
Solid Waste (MSW) Rules 2000, MSW includes commercial and
residential waste generated in a municipal or notified area, in either
solid or semisolid form, excluding industrial hazardous wastes, but
including treated bio-medical wastes (Toolkit for Solid ¥ _’
Management, 2012). Management of such solid waste is *-}. |
major environmental issues as urban population growth a n:'
development lead to the increasing generation of MSW (Waste
(Fomposition Study, 2009). Solid waste management is an imPOI'wf‘t
facet of sustainable development for any nation and prioritizing solid
waste management is greatly supported by global initiatives.

Agenda 21, the Rio Declaration on Environment and
Development, explicitly affirmed that environmentally soul
Management of wastes was amon g the environmental issu major
concern in maintaining the quality of Earth’s environm
“specially in achieving environmentally sound and sus
development in all countries (UNDESA, 2005). |
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16 Challenges & Management of Environment & Disaster

Waste quantities are increasing and municipal authorities are not
able to upgrade or scale up the facilities required for the proper
management of waste. In many cities and towns, garbage is littered
on roads and foot - pathe. Citizens are either unaware or are not
accustomed to use the available storage facilities (dust bins) set up
by the authorities. In many cases, social responsibility of waste
disposal seems lacking among fellow citizens which add to the
problem. The lack of organized system of house-to-house collection
of waste has created the littering habits among citizens. There is a
general gap in awareness on waste management across the country.

The population of India has been estimated to increase from
1029 million to 1400 million during the period 2000-2026, an increase
of 36 percent in 26 years at the rate of 1.2 percent annually (Census
of India, 2001). About 742 million people live in rural areas and 285
million in urban areas. The level of urbanization of the country has
also increased from 17.6 percent to 31.16 percent during the last 60
years and is expected to rise further to 40 percent by the year 2026.
The urban population of India generated 114,576 tons/day of municipal
solid waste (MSW) in 1996, which was predicted to increase by
four times to about 440,460 tons/day by the year 2026 (Talyan et. al,
2008).

In numerous cities, the municipal solid waste contains human
and animal excreta as well as hazardous chemical pollutants, which
are causative of numerous diseases, injuries and perils, especially
among the children, rag pickers, and employees working in the waste
management sector. Various studies have also shown that a high
percentage of workers handling the refuse and also the residents
who live near or on disposal sites, are frequently infected with
gastrointestinal parasites, worms, and related organisms.

According to the World Health Organization (WHO) 5 million
people die due to diseases caused by the faulty waste disposal system
and poor waste collection practices in function over the years. As
per the WHO report, there are twenty-two types of diseases directly
related to improper solid waste management. Rodent and insect
vectors transmit diseases such as dysentery, cholera, plague, typhoid,
infective hepatitis and others (Singh, 2004).

Some Quick Facts relating to Solid Waste Management
(SWM) are as follows:

— According to the WHO, 50 lakh people die worldwide every

year due to diseases related to improper waste disposal.
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Understanding Solid Wasteunn0f Chhattisgarh, Indig "
India produces about 75 milli.(m tonnes of waste every ye,
of which only 60-70 percent 18 collected in the urban :lrcf;rr.
Uncollected garbage lying around on streets hag ilgg“‘\’illléii
the outbreak of plague in Mumbai and Surat cities of India
- Other potentially hazardous circumstances such 4 in
Jwalapuri Market in New Delhi, which had been gytteq due
to unsafe and unplanned plastic waste management, gre also

becoming frequent occurrences.

India being the world’s second most populated country and one
of the fastest urbanized superpowers is increasingly facing the
problem of solid waste management. It is one of the burning issues
of the day. The situation is further accelerated by the industrig]
development in urban areas, consequently adding to the tremendous
growth of urban solid waste. The last few decades have witnessed
considerable growth in solid waste generation. During the mid-
seventies, the estimated per capita solid waste generation ranged from
0.15-0.35 kg/ day for various Indian cities (CPCB, 1999); whereas
two decades later it ranged from 0.3-0.6 Kg/day (CPCB, 2001). India
produced approximately 46 million tonnes of urban solid waste annually
at the start of the millennium (Kumar et. al, 2004).

Most Indian cities have adopted the practice of dumping waste
in open landfill sites. Open dumping of waste presents a casting
threat to the environment and also to human health in cities. It has
become difficult to obtain adequate land for garbage disposal and
most existing sites have over reached their limits. In Delhi, there are
16 landfill sites that have already been filled up and existing landﬁll
sites (Bhalswa, Gazipur and Okhla) have reached their saturatif
points and are consequently overflowing, Solid Waste generation 15
the by-product of urbanization, It is highly related with eCo“O".“;
growth, degree of industrialization, and consumption pattern. wi )
lhc. merease of urban population of the cities and towns, ulll O(hee
activities associated witly population also increases resulting i m(“.r
o sion o Ml Sl Ve Thesieree ol 17
the uir(luu)llil‘ (:l-lL| ‘lu‘cm methodgRf dlsp'osmg U! - lgt;on
health 'l‘hcym(, »1L l‘lll)llll- centers have dmrmm']m'at:“fvlilth mprope’
MAnagomery s :()rnllnn'nfn [}l‘()blcms'ass(‘)‘cmlc e od?“ri
Nuisance, atmos )l;‘~'lf l?w‘“? Ingide dls'cu‘scytml:l zards, :;lesthet“"a
nuisance an LL] eric, land & water pollution, l.lre a

- onomic losses, (Yeny and Yulinah, 2012)
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18 Challenges & Management of Environment & Disaster

More or less every human activity creates some kind of waste.
(World Bank, 2012). As countries develop economically, socially,
and technologically waste generation also increases. Both developed
and developing countries face problems associated with solid waste
generation and its management. Rapid urbanization directs to the
densification and an increase of large amounts of solid waste within
a concentrated area and World Bank in its 2012 report highlights to
major challenge as how to manage the ever-increasing waste
generation, especially in developing countries which lacks a sufficient
public service infrastructure to manage municipal waste. Poverty
and unplanned settlements led to humongous waste generation in
third-world countries. This report also stresses the fact that our
consumptive and often wasteful behavior needs to be examined, and
changed, so that we can live more sustainably. (World Bank, 2012).

A new, far-reaching report on the state of municipal solid waste
around the world predicts a sharp rise in the amount of garbage
generated by urban residents between now and 2025. The report
estimates the amount of municipal solid waste (MSW) will rise from
the current 1.3 billion tons/year to 2.2 billion tons/year, with much of
the increase coming in rapidly growing cities in developing countries
(World Bank, 2012).

Globally, waste volumes are increasing quickly even faster than
the rate of urbanization. The World Bank report shows that the amount
of municipal solid waste is growing fastest in China (which surpassed
the US as the world’s largest waste generator in 2004), other parts
of East Asia, and part of Eastern Europe and the Middle East. In the
last two decades the amount of waste generated in China is very high
due to increased number of population and economic growth. For
instance, the waste generation in China is parallel to its economic
growth, i.e. from 1979 the average annual rate of increase in its solid
waste had been 9% slightly below the average annual growth of its
economy 10% (Zang, 1998).

There is a direct correlation between the per capita level of
income in cities and the amount of waste per capita that is generated.
In general, as a country urbanizes and populations become wealthier,
the consumption of inorganic materials (e.g. plastics, paper, glass,
aluminum) increases, while the relative organic fraction decreases
(UNEP, 2001).

The World Bank, 2012 report estimates that the amount of
municipal solid waste (MSW), one of the most important by-products
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Understanding Solid Waste.........of Chhattisgarh, India 19

of an urban lifestyle, is growing even faster than the rate of
urbanization. Ten years ago there were 2.9 billion urban residens
who generated about 0.64 kg of MSW per person per day (0.68
billion tons per year). These amounts have increased to about 3 billjgn
residents generating 1.2kg per person per day (1.3 billion tonnes per
year). By 2025 this would likely increase to 4.3 billion urban re; _‘
generating about 1.42 kg/capita/day of municipal solid waste (2.2
billion tons per year) (World Bank, 2012).
India is having the second largest population in the world after
China with more than 1.27 billion population contributing 17.6% of
world’s total population (Official population clock). On the contrar
India is sharing only 5% of the world’s area accounting 3,185,
km?. Out of the total population, 68% lives in rural areas, whil
lives in urban areas (World Bank, 2014).
Currently, 1,27,486 tons per day of municipal solid waste i
being generated due to various household activities and
commercial and institutional and activities in India (CPCB, 20
substantial amount of these wastes is extremely dangerous to living
organisms including human beings (Misra et al. 200 "
management of MSW is going through a critical phase, dt
unavailability of suitable facilities to treat and dispose of
amounts of MSW generated daily in metropolitan cities (
al., 2012).
Swachh Bharat Abhiyaan: Zeroing In Cleanliness i
to Godliness.’This phrase was first recorded in a sermon |
Wesley in 1778, but the idea is ancient, found in Bab
Hebrew religious tracts.
Swachh Bharat Abhiyaan (English: Clean India MON
campaign by the Government of India to clean the streets,
infrastructure of the country’s 4,041 statutory cities and |
Swachh Bharat Mission (SBM) emanates from the vi
Government articulated in the address of The Presi
his address to the Joint Session of Parliament on'
must not tolerate the indignity of homes withe
spaces littered with garbage. For ensuring
and sanitation across the nation, a “Swac
launched. This will be our tribute to M
birth anniversary to be celebrated in the

._.4:’
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20 Challenges & Management of Environment & Disaster

Objectives of Swachh Bharat Abhiyaan
Swachh Bharat Mission (Gramin): The main objectives of
the SBM (Q) are as tollows:

a) Bring about an improvement in the general quality of life in
rural areas, by promoting Cleanliness, hygiene and eliminating
open defecation.

b) Accelerate sanitation coverage in rural areas to achieve the
vision of Swachh Bharat by 2" October, 2019.

¢) Motivate Communities and Panchayati Raj Institutions to
adopt sustainable sanitation Practices and facilities through
awareness creation and health education.

d) Encourage cost-effective and appropriate technologies for
ecologically safe and sustainable sanitation.

e) Develop where required, Community managed sanitation
systems focusing on scientific Solid & Liquid Waste
Management systems for overall cleanliness in rural areas.

Swachh Bharat Mission (Urban): The main objectives of the
SBM (U) are as under:

a) Elimination of open defecation.

b) Eradication of manual scavenging.

¢) Modern and Scientific Municipal Solid Waste Management.

d) To effect behavioral change regarding healthy sanitation
practices.

e) Generate awareness about sanitation and its linkage with public
health.

f) Capacity Augmentation for ULB’s (Urban Local Bodies).

g) To create an enabling environment for private sector
participation in Capex (Capital Expenditure) and Opex
(Operation and Maintenance).

Objectives
. To study the Scenario of selected tourist sites.
To generate a database of different types of wastes.
To quantify the amount of various types of waste at selected
study sites.
4. Tounderstand the level of implementation of Swachh Bharat

Abhiyaan in Mainpat.

5. To recommend suitable strategies towards effective
management of waste in Mainpat.

W o
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Review of Literature I

Rapid increase in urbanization and per capity income le;
high rate of municipal solid waste generation, [n recent “mc(:] tf)
waste and plastic waste also contribute considerably ¢, total w .,"
stream due to utilization of electronic and other items, Theg wz;::lc
may cause a potential hazard to human health or €nvironmen; if;s
of the aspects of solid waste management is not Managed effectjyef
(Nandan, A. er. al 2017). In India, approach towards Sojig Waste
management is still unscientific Solid Waste collection efficiency iy
India is around 70%, while same is almost 100% in the develg
countries (Sharholy et al. 2007). Various studies reveal that out of
total solid waste, 80% can be utilized again either by recycling or
reusing. Improper waste segregation and other factors lead recycling
sector to work on outdated technology. However, plastic and paper
recycling have been especially growing due to continuous increasing
consumption of both the commodities.

Agrawal, A. el. al (2016) throws light on waste management
concept in smart cities. The main consideration should be givenon
Smart waste management to make a city smart. Waste management
should be intended as well-beyond the simple installation of sensors
on bins, and it should welcome an integrated planning strategy tailored
for resource recovery and efficiency within a circular economy
framework. ;

The main aim of this paper is to quantify the present generatiol
of Solid Waste and project the generation in future by projecti®
population growth in Delhi Mega City. This study is an eye ‘opem:
for the city planners, managers, stakeholders and d‘tferen
Organizations and agencies which are actively engaged I
Management of this “Urban Menace” (Tahir, M. et. al 20]5); ool

(Trivedi, J. 2015) analyses the waste collection and d:jsf
practices in and around Gandhinagar city. On the demi}"d S" 0'
rgsearch examines the behaviour and perception of TCS‘_dcn ‘tbby he
Cily towards the existing waste management PraC“C:: suppll
government bodies as well as the private agencies. On trations of
S'd‘_" the study highlights in detail the activities a"d.opcalsmm !
Gujarat M unicipal Corporation’s waste collection and dlSPOSe u,,;wd
" Gandhinagar city, Waste reduction is recognized byo wast?
?12:??(: as a logical starting point for sust?inﬂsb‘::;:te rcd(:)cdtiof :
as g e (POSL J. L. 2007). The USEPA defines WEEL s poff =2

% broad term encompassing all waste manage -

{
i
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22 Challenges & Management of Environment & Disaster

source reduction, recycling, and composting — that result in a
reduction of waste going to a landfill or combustion facility.”
(Sarkar, P. 2003) observes that management of burgeoning solid
wastes has become a critical issue for almost all the major cities in
India. Although the responsibility of solid waste management remains
primarily with the municipal bodies, several other stakeholder groups
play significant role in the processes involved. In the Indian scenario
the so-called waste pickers, who come from highly vulnerable social
backgrounds, play a unique role. In the process they make a
significant contribution to the environmental management in different
metropolis” over and above rendering a service to the local economy.

Materials and Methods

1. Primary Data Collection by the help of Focused Group
Discussion, Questionnaire based surveys, Personal
Interviews, Random Rural Appraisal (RRA) and Participatory
Rural Appraisal (PRA).

Secondary Data Collection from Government Reports,
Panchayat Registers, Hotel Registers, available
documentation in tourist places.

3. Sample Surveys from tourist destinations of the study area.
4. Photographic as well as video graphic documentation.

5. Ciritical analysis of the results obtain during our study is
done through creation of box plot and other statistical
implementation is done with the help of Mini Tab software.

Participatory Rural Appraisal (PRA): It is an approach used
by non-governmental organizations (NGOs) and other agencies
involved in international development. The approach aims to
incorporate the knowledge and opinions of rural people in the planning
and management of development projects and programmes.
Castletoeet al. (2005), Chambers et al.(1994), Narayanasamy et
al.(2009). Over the years techniques and tools have been described
in a variety of books and newsletters, or taught at training courses.
Castletoe et al. (2005), Chambers et al, (1994), Narayanasamy et al.
(2009), Sontheimer et al. (1999). However, the field has been criticized
for lacking a systematic evidence-based methodology Leurs et al.
(1997).

As reported by Castletoe et al. (2005), Chambers et al. (1994),
Narayanasamy et al. (2009), Sontheimer et al. (1999), Pretty et al.
(1997); the basic techniques used include:

o
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e Understanding group dynamics, ¢.p., throy |
contracts, role reversals, feedback sessiony Ahip, |

e Surveying and sampling, e.g., transect walks, Wealth rypy
social mapping g,

e Interviewing, ¢.g., 'l"of:us group discussions, semi-gtpy
interviews, triangulation

e Community mapping, €.g., venn diagrams, matriy SCoring

ecograms, timelines

To ensure that people are not excluded from participation,mf
techniques avoid writing wherever possible, relying instead on the
tools of oral communication and visual communication such g
pictures, symbols. physical objects and group memory. Efforts are
made in many projects, however, to build a bridge to formal literacy:
for example, by teaching people how to sign their names or recogniz
their signatures. Often developing communities such as in India e
reluctant to permit invasive audio-visual recording.

Rapid Rural Appraisal (RRA): According to Chambers, R
(1981), decision makers need the right information at the right time
but in rural development much information generated is too costly
and inappropriate. Rapid rural appraisal forms part of the attempti0
learn about rural conditions in a cost-effective way. Such appraisil
involves avoiding the traps of quick and dirty or long and dirty metbot'k
and using instead methods that are more cost effective. To _do‘h”
means ignoring inappropriate professional standards and IS
applying a new rigour based on the two principles of 0p
ignorance—knowing what it is not worth knowing=%
proportionate accuracy—recognizing the degree of accuracy ! ]
The article reviews a range of approaches and techniques t?;..
rural appraisal that are less rigid and exhaustive than many .

gh e

ctUer

3

)
methods and yet more rigorous in relation to cost and llbe{pid
- p ‘o . . g 4 [ % i ¢ l“ i
emphasized as a critical factor in effective appraisal ant:). ‘m
: i ) . a8
appraisal methods increase the chance of reducing the nt.

¥
|

i
Study Site: Maj ' in the SaEX
Y Site: Mainpat is a small hamlet in , Lying &% s

5
Jonis

a ne
the poorer rura| people in the promotion of rural de"elol.)' dis
f

the northern part of the state of Chhattisgarh, India o
kilometers (28 mi) by road from Ambikapur, the hill Sfa:!
the Tiger Point Waterfall, Fish Point waterfall, Jf‘“”l;
Monastery and Mehta Point (Tourism Surguja D istrict

5 . ces
.Part from host of other adventurous and exciting P .

Interest .

g |

<
=
=827
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24 Challenges & Management of Environment & Disaster

The place displays an exquisite natural beauty v\'/ith pristine
landscapes and mighty waterfalls breaking across the hills il'l'l(.l lush
green forests. The romantic dawn and dusk is very enchanting apd
soothing to the busy souls away from the hustles and bustles of daily
urban life and filled with soulful music of nature. Manipat is said to
be the best honey moon destination as well. In Surguja, ‘Pat’ is
ascribed to a ‘plateau’ region. Mainpat is on a plateau with the area
surrounded by jungles. The place has beautiful hill slopes, jungles,
waterfalls and is an unexploited hill station. There is a Tibetan
settlement that offers an excellent opportunity for interaction with
them. In fact, Mainpat is also known as ‘Mini Tibet’ because of the
settlements (Chhattisgarh Tourism Board).

The products of this place are very famous such as woolen
clothes or handicrafts. One can enjoy dishes like thupka, momos,
bamboo rice, etc. specialty of Tibetan food. At this place one can
feel cold even during hot summer days. So, the place is also popularly
termed as ‘Shimla of Chhattisgarh’. The altitude of the place is
1075 m ASL with dense forest. Mainpat consists of 24 villages with
a population of 25,000 approx. It is considered to be one of the
Emerging ecolourism hotbeds of Chhattisgarh.

Place to Visit in Mainpat:

- Dhakpo Monastery: This is a Gelug Monastery and unlike
all other monasteries, this monastery is small.
Fish Point: This waterfall is near the Tibetan camp number
6. This is a beautiful place and a must'see place.
Tiger Point: This is another waterfall near
number six and a good place for picnics
leading to the falls. The other waterfalls are Sarbhanja and
King’s Waterfall. Tiger Point is also the gateway to Mainpat.

Tibet Refugee Camp: There are four Tibetan camps located

in the region which houses the Tibetan refugees since many
years,

the Tibetan camp
. There are steps

— Mehta Point and Parpatia: These two
excellent view of the re

the entire landscape
Jaljali: This is the most exciting
place where the ground shakes
around. Probably,

points present
glon with mighty Sal trees dotting

and ecologically unique
( as one walks or jumps
this place is one of its kind in the world.
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2
History of Mainpat: S

The cluster of villages was traditionally home L0 the Yy,
tribes including the Manjhi. The major livelihoo of lh;q:vs,""‘l
includes pastoralism and animal husbandry. Tibeggy rcfug‘eestrhlbes
settled in this place since 1962. The population of the Tibetgng iua%
place is approximately around 1825, this

Geography of Mainpat

The Geographical area is 45, 466 hectares. It
north latitude and 83°18east longitude. Agriculture land areg i, und
19, 450-hectare, irrigated agriculture land area is 1350 hectares,
high-lands of Surguja district have peculiar ‘pat formations’ —hig ;
with small tablelands. Mainpat forms an ideal definition of a ‘pa
The soil of the Mainpat can be broadly classified into four mg
types: red and yellow soils, alluvial soils, laterite soils, and med ,
blue soils. Red and yellow soils are derived from the parent rocksf
the Gondwana System including sedimentary rocks. They are forme
in-situ from the erosion of such rocks caused by rain. The red color
is due to wide diffusion of iron while hydration of ferric oxide result
in a yellow color in the soil. This soil is of lighter texture and has
porou) sand friable structure. Soluble salt is found in small quantitie
Lime, kankar and free kankar are totally absent. These soils are poor
in potash, nitrogen, humus and carbonate and differ
consistency, color, depth and fertility The colour of the soil is B0t
uniform but varies from yellow to grey. Laterite soils are well deve )
on the summits of the plateau regions of Mainpat blocks. In Wil
temperature dips to below 2 °C (35.6 °F) and in summers it fiS&
above 35 °C (95 °F ).

- .

lies between 2904a

o

g.I: Route Map of Study area
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Fig. 2: Series-wise map from India to Mainpa!
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78 Challenges & Management of Environment & Disaster

Results and Discussion

uble 1: - Site wise waste inventory

STENANE WASTE CATEGORIES
Oganic Wame horgnic Wats
“Podraktis vaske, Ezz dels, "
Tigs Roint Friltpurk Crgbind, Moo, |  PNSRGLEEPES SRSNOSH
Dopse plaes, Paper platas, Wakr botiss
Bodgraatie vam, EZ M08 | pugss Wipows, Temocd
‘\ ‘: X = . o hy - 2
Eht Port Fruit pels Grdboards, Navs pltes, Thper platas, Waer botdss
Biodegra b vase, 2z 995, ;
Fih Point Fit poels Cardbords, News | 6k Wippers, Themocel
: plaag Paper plites, Wakr douls
Elnt Pory B;mﬁ&‘:* Eﬁf."k Phasias, Weappars. Theemocdd
' P ’ plxes Ruper platss, Waer tolis

Table 1 represents waste inventory of d

ifferent sites. In all four sites

the wastes collected are divided into categories as Organic wastes
include Biodegradable wastes, Egg shells, Fruit Peels, Card boards,
News Paper and the Inorganic waste include Plastics, Wrappers,
Thermocol plates, Paper plates and Water bottles.

Fig. 3. Organic wastes and categorization in box plot: -
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The Different categories of waste found in four sites are :-
Category 1: - Biodegradable Waste

Category 2: - Egg Shells

Category 3: - Fruit Peels

Category 4: - Card Boards

Category 5: - News Papers

The four sites are:-

Site 1: - Tiger Point

Site 2: - Mehta Point

Site 3: - Fish Point

Site 4: -Jaljali Point

All these sites are different tourist destination of Mainpat, which is
also known as “Shimla of Chhattishgarh”

— In the figure above, total organic wastes of all four sites
have been displayed in the form of box plot, fig. 3.1 box plot
shows the Biodegradable waste level in which the maximum
quantity of Biodegradable waste is recorded in site I (Tiger
Point 2034 kg.) and the minimum recorded from site Il
(Mehta Point 240 kg.)

- Fig. 3.2 box plot shows the Egg shells level in which the
maximum quantity of Egg shells is recorded in site I (Tiger
Point 71.71 kg.) and the minimum recorded from site Il
(Mehta Point 27 kg.)
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- Fig. 3.3box shows the Fruit peels level in which the
quantity of Fruit peels is recorded in sjte I

R Tie .
kg.) and the minimum recorded from site H((\l{jr:q‘
kg.) . :

- Fig. 3.4 box shows the Card board level ip w
maximum quantity of F Card board is recorded ;
(Tiger Point 23.3 kg.) and the minimum recorded 5
II (Mehta Point 9 kg.)

- Fig.~3.5 box shows the News Paper level in whi
maximum quantity of News Paperis recorded in site I (
Point 28.29 kg.) and the minimum recorded from
(Fish Point 7.5kg.)

Fig. 4. Inorganic wastes and categorization in box plot: -
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The different categories ol wastes found in fouy
Category I: - Plastics
Category 2: - Wrappers
Category 3: -Thermocol Plates
Category 4: - Paper Plates
Category 5: - Water Bottles
And miscellancous w
negligible quantities.
= In the figures above, Inorganic wastes of 4
been displayed in the form of box plot, fig. 4.1
the Plastics level in which the maximum qua
recorded in site I (Tiger Point 88 kg.) and the
from site I (Mehta Point 33.6 kg.)
Fig. 4.2 box plot shows the Wrappers level in which the maxi
quantity of Wrappers is recorded in site I (Tiger Point 55 kg)

and the minimum quantity is recorded from site III (Fish Pojat
19.4kg.)

Fig. .4.3 box plot shows the Thermocol Plates level in which the
maximum quantity of Thermocol Plates is recorded in site I (Tiger

Point97.5 kg.) and the minimum quantity is recorded from sitelll
(Fish Point 27.8kg.)

Fig. .4.4 box plot shows the Paper Plates level in which the |
Mmaximum quantity of Paper Plates is recorded in site I (Tiger
Point 112.76kg.) and the minimum quantity is recorded froml::i

sites are:.

astes which could not be Categorizeq ¢
4 "em

11 four siteg have
shows box shows
nt.lt.y of Plasﬁc,;,
minimum quanjyy

I (Fish Point 41 kg.)

Fig. 4.5 box plot shows the Water Bottles level in which the:
maximum quantity of Water Bottles is recorded in site I (’ﬁf"
Point 135.5 kg.) and the minimum quantity from site Il (F”lf

Point 39.7kg.) :
Table2: - Mean and Standard Deviation values of different waste categori® 1
in Study Sites:- J
NAME OF ITEM [ TIGER POINT | MEHTA POINT | FISH POINT JA@M
Bodzgradable | 226119299 26.60 £ 24,32 38.66 £36.11 TWTEELE I %
Wastes g
/ U
Eggs 7.9647.46 3+3.09 3.33%4.69 14T - i
Fruits 13.55 £11.85 41244 4.02513 7488573 '
CardBosrd 258% 258 LTz 139119 2041240 _—
News Paper 314t 744 1184035 0831082 2014138
Plastics 9.77410.76 3732374 4.2524.80 6334039 _— =
Rapper 6,11+5.,06 222176 2152177 382388 _—1
Thermocol Plates | 10.83 18 67 355 2.60 3.0822.98 5611348 _—
PaperPiates 12.52£10.18 40:am 4551008 35118 1
WaterBotties | 10.05£12.95 | 47524.35 Y TEYR gS569L
d
|
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Explanation: -

tour study sites namely are Tiger Point, Mehta Point, Fish Point,
Jaljali Point and the Wastes are categorized into 10 types. This includes
both Organic as well as Inorganic Wastes. Organic Wastes includes
biodegradable waste, egg shells, fruit peels, card board, newspaper
and Inorganic Wastes includes plastics, wrappers, thermocol plates,
paper plates and water bottles as recorded from study sites. The
Mean and Standard deviation values are calculated for different
categories of wastes in four study sites. The values for biodegradable
waste in Tiger Point, Mehta Point, Fish Point and Jaljali Point (mean
and standard deviation values) are respectively 226+192.94,
26.66+24.32, 38.66+36.11 and 61.44+53.81. Egg shells shows
7.96+7.46, 3+3.09, 3.33+4.63, 4.94+5.07. Fruits peels shows
13.55+11.85, 4+2.44, 4.22+5.13, 7.88+5.73. Card board shows
2.58+£2.58, 1.27+1.41, 1.38+1.90, 2.44+2.40, Newspaper shows
3.14%£2.44, 1.18+0.95, 0.83+0.82, 2.11+1.94, Plastics shows
9.77£10.76, 3.73+3.74, 4.25+4.80, 6.33+6.39, Wrappers shows
6.11£5.06, 2.24+1.76, 2.15%1.77, 4.8+3.68, Thermocol plates shows
10.83+8.67, 3.55£2.60, 3.08+2.98, 5.611+4.88, Paper plates shows
12.52+10.18, 4.21+4.02, 4.55+4.18, 8.5+7.43, Water bottles shows
10.05£12.95, 4.75+4.25, 4.414£4.79 and 8.55+6.91.

Figure 5: - Pie chart
Site 1: Tiger point
!

Waste Categorization in X

8 biodegradable
mEyg

& fruits

® Card board

B NOws poper

@ Plastic

& Wrappet

© Thermacol plate

G Paper plate
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Table 3: - Site Wise Population of Tourist Visiting and Total
Waste Category in Mainpat.
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Site 1 - Tiger Point
Site Il ;- Mehta Point
Site III : - Fish Point
SitelV ;- Jaljali Point

(The Study period is between August 2016 to April 2017)

The population of tourist visiting Site [ are 39,278, Site I 24,630,
Site 111 9,223 and in Site IV are 39,180.
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Interpretation of the Correlation between Tourist inflow and
Waste Generation: -

During the present investigation population count from different
study were correlated with different waste items found in various
study sites. From the results it was found that population count was
positively and significantly correlated with different categories of
wastes such as fruit peels, card boards, news papers, plastics,
wrappers, thermocol plates, paper plates and water bottles at 5%
level of significance. This, there for suggest that increase in population
strength due to tourism and other activities have significantly
contributed towards the accumulation of those waste items across
selected study sites of Mainpat.

Discussion

Four Study Sites namely Tiger Point, Mehta Point, Fish Point
and Jaljali Point. Our study period was between June 2016 to April
2017. During our study, both tourist movement as well as Waste
generation in Mainpat was identified. Four study sites were selected
according to population of tourists in these destinations. The Waste
generated in Mainpat was categorized into organic and inorganic waste.
The organic waste includes biodegradable waste, egg shells, fruit
peels, card board, newspaper and the inorganic waste includes
plastics, wrappers, thermocol plates, paper plates and water bottles.
The seasonal variations in different categories of Wastes were also
studied. The results show that maximum waste generation is during
November to February while minimum waste generation is between
March to June while medium waste generation took place between
July to October. This waste generation exactly coincides with the
tourist inflow in Mainpat. The annual tourist inflow in Mainpat shows
maximum tourists come during winter month (Nov.-Feb.) while
minimum tourist inflow is observed during (march-june) and medium
tourist inflow is observed between (uly-oct.).

The results indicate tourist centric waste generation in Mainpat,
The waste generation trends indicate that maximum waste is generated
as a result of seasonal tourist inflow in the area. This requires holistic
management between tourist inflow and waste generation in Mainpat.
Government interventions and public private partnership on waste
management is the need of the hour, In this context, success story
of Ambikapur would be implementation in Mainpat. Mainpat displays
a fragile ecology. The society and culture of Mainpat is unique and
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40 Challenges & Management of Environment & Disaster

one of its Kind. Henee, successtul interventions in waste management
are essential to maintain sustainable development of the area, From
the surveys, regarding implementations of Swacchh Bharat Abhiyaan
in Mainpat it is recorded that total targets in ODFare 15829 in which
the baseline survey is 12393, the number of approved toilets I8
distributed in three programs, which is S.B.M. 9586, MNREGA 6037
and in 14 finance is 206. Besides ODF mission, tourist zones of
Mainpat needs to be ‘plastic free” to prevent plastic pollution in the
area. It is also to be mentioned that, door to door garbage collection
and recycling of waste is absent in my study sites. This to be strictly
implement across Mainpat to maintain the fragile ecology of the area.
Conclusion and Recommendations

The current study analyzes the waste generation scenario and
implementation of ‘Swachh Bharat Abhivaan' with special reference
to Mainpat which is also regarded as ‘Shimla of Chhattisgarh®. 1t is
one of the prominent tourist destinations of Surguja district in Northern
Chhattisgarh.

Our study conclusively reports that tourist inflow and waste
generation across selected tourist destinations in Mainpat is positively
and significantly correlated with each other. Waste generation increases
with increase in seasonal inflow of tourists. The organic and inorganic
waste types in Mainpat are categorized into different types which are
detailed in our study. Hence, we present a snapshot of waste
generation scenario of Mainpat in our current research.

In the second phase of our study, we attempt to understand the
level of implementation of Swacchha Bharat Abhiyaan in Mainpat as
a whole. There are 39 village Panchayats in Mainpat and schemes of
waste generation is currently ongoing and satisfactory. However,
stringent rules are to be implemented for door to door collection and
recycling of wastes. Solid and Liquid resource management can be
implemented further in Mainpat as in Ambikapur for greater success.
Awareness creation among locals and positive sensitization among

tourists would definitely yield good and sustainable results in coming
times.

Recommendation

The following recommendations are suggested for successful
waste management in Mainpat:

- Mainpat is ecologically fragile and biodiversity rich zone. It

is our moral duty to protect the area from overexploitation
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= Major programmes ol Mainpat include ‘Mainpat Carnival’
when there is huge tourist inflow. Mega awareness
programmes in such festivals would go a long way in ensuring
positive response from the communities in scientific
management of waste.

- Allthe tourist zones of Mainpat are to be declared as ‘Plastic
Free’. Successful interventions in tourist places such as
Mussorie can motivate people here in ensuring the positive
implementation of the programme.

— Eco-task force to be constituted across the entire village
Panchayats of Mainpat. This task force would include
students, youth and women. They would play a successful
role in timely intervention in terms of waste management,
mega plantation, checking of soil erosion and holistic
management. The Eco-Task force would work in tandem

with government bodies and NGOs currently active in
Mainpat.

—  The tourist accommodation is ill managed in Mainpat. Private
bodies do not pay attention to scientific waste management.
Immediate interventions in such aspects are necessary.

— A cadre of volunteers is to be instituted in the hotels, resorts
and public places such as bus stands, tourist sites that would
monitor the cleanliness of the area on a daily basis.
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NO. | NAME OF | BASELINE | NUMBER OF [ 1
VILLAGE SURVEY | SANCTIONED TOJL jryg Gos LT
PANCHAYAT | GOAL SBALTTWNREGR T ®
FINANCE '\M()m |
|
(N |
T | ROPAAKHAAR 699 366 0 0 3
2 |JAIGA 453 453 21 0 | &
3 | SAPNAADAR 456 181 46 10 2
3 KALAJEEVA 456 312 138 0 15
S | BSARAPANEE ) 218 0 10 2
6 | KARMHA ) 176 0 10 1%
7 | CHDAAPARA 479 300 67 0 36
8 | MAHARANPUR 479 179 91 10 20
9 DAANGBUDA 303 297 117 0 4K
10 HARRAMAAR 280 138 154 10 e
— 1 ]
11 [ JAAMKAANI 280 131 279 0 40
12 | JAAMDIDDIER 3 132 200 0 e
13 [ KADANEE 297 204 52 10 3%
| RAMIESHVARAPUR ] &6 21 0 10 2
—  TRAPR
15 | KUDARIDHI 626 288 0 10 2%
16 | KESRA & 57 0 20 59
17 TKHADGAGW 18 75 189 08 p
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