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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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