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FROM THE DESK OF EDITORIAL BOARD

Itis a great pleasure and also a great achievement for Science Stream,
Bijni College to organize an International Webinar on “Environmen-
tal Issues: Risk, Management and Sustainable Development”
in collaboration with NGO Aaranyak, Assam. The success of this
programme has been made possible by the kind and active co-opera-
tion of the resource persons from different fields, Dr. Arup Kumar
Misra(India), Dr. Dipak Nath (India), Dr. Hilloljyoti Singha (In-
dia), Dr. Bibhab Kumar Talukdar (USA) and the paper presenters
and participants. We welcome and congratulate all the above person-
alities. '

It has been well recognized that environmental issues like global
warming, ozone layer depletion, acid rain, marine pollution, hazards
and loss of biodiversity are not merely of regional or national issues
but are of global dimension and hence must be tackled with joint
international efforts and co-operation. Our current practices and lifestyle
will have to be re-thought and re-laid if we want to stop further
environmental erosion and climatic calamities. We must find solutions
that would enable sustainability of our current lifestyle without fur-
ther degradation and deterioration of our environment and life re-
spectively. It is time for us to brain-storm, work together and chart
new courses of action that will save our planet from global environ-
mental disaster. The paper presenters have come together to present
their ideas to save our environment and ensuring wellbeing for our
future generations and giving them chance to enjoy many mysteries
and beauties that the planet offers. We are elated not onlyto organize
this webinar as we may together make efforts to find the solutions to
different complex environmental issues but also by publishing the
scholarly papers in this proceeding for benefit of all.

With Best Wishes



CONCEPT NOTE

Environmental issues are much more related to human directly or
indirectly. Mankind is always driving the envitonmental gradients chang-
ing with the geological timescale and providing the earth a new di-
mension. In the same time, the earth is under threat with the interven-
tion of human deeds which destroying the beauty of nature, habitats,
different kinds of flora and fauna, endangering wildlife and even gene
pool of future generations. Humans cannot deny the impacts of own
interventions on environment, several adverse factors which changing
the behaviour itself replying us in a special manner. Researchers are
doing on specific issues of environment such as pollution, climate
change, deforestation, exploitation, loss of biodiversity, ecological crisis,
habitat destruction, human-animal conflict, wildlife crime, policy and

management. It is the high time to bring back our nature in a sustain-

able way without compromising and need eco-restoration to ensure

ecological security of life on the planet earth. It is an appeal to all

human beings to create attitude in favour of our environment with

greater coordination and integration to establish the mankind again.

Keeping this view, an approach is made to identify the environmental

issues and its’ solution in this present international webinar.
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' Abstract

ﬁﬁ{;ﬂqﬁlﬁﬁm - Environment plays a prominent role for every living being. With-
""""""""""""""" out the environment, an individual cannot imagine life is possible. It is
said that the environment is our second mother who nurtured us
without any expectation, but what we did? The worst activity is done
Lipika Dey Dutta .....cccoureceeecureennns by human beings to full fill the greed, creating the critical issue in front
of all critters. Governments of different countries have made acts
Joy e PR soomemmmmcssisiming and policies to reduce unethical practices towards the environment at
the national and international levels. Previously environmental protec-
Bibha Talukdar ..o tion movements have been done by many individuals, communities,

and organizations. However, ecological issues are enduring actions.
The current study mainly focused on volunteering organizations’ role
in environmental protection through various initiatives throughout
the nation. For this, investigators have adopted the case study method
and collected primary data from one actively working volunteering
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organization of Madhya Pradesh, called Pranam Narmada Yuva Sangh
(PRANYUS). This organization makes efforts to remove immoral

practices towards the environment and have taken initiatives like —

Selfie with My plant campaign, Save Tree movement (Bicycle rally),
Save the forest from fire, Right to forest-land under FRA 2006,
Narmada Swachchta Abhiyan, organic farming, etc. These efforts are
made a success by the volunteers, who actually belong from different

states of India. The organization continuously works to make people
aware and connect their emotions with the environment. Initiatives
of this organization are interesting and successful and also impacted

positively among all age groups.

Keywords: Volunteering organization, Initiatives, Environment Pro-

tection, PRANYUS.

Introduction
Environment plays a prominent role for every living being. With-

out the environment, an individual cannot imagine life is possible. Ttis

said that the environment is our second mother who nurtured us
without any expectation, but what we did? We are taking more and
more from our environment and returning the worst things. Rapid
use of environmental stuff in the wrong way by human beings cre-
ates critical issues in front of all critters. To resolve these issues created
by human beings, many acts like The Environment (Protection) Act,
1986; Forest (Conservation) Act,1980; Wildlife Protection Act,1972;
Water (Preservation and Control of Pollution) Act, 1974; Air (Pre-
vention and control of pollution) Act, 1981; The Indian Forest Act,
1927; National Green Tribunal Act, 2010 and policies like The Na-
tional Forest Policy,1952 and 1988; National Environmental Policy,
2006 have been made by the governments of different countries at a
national and international level. Previously environmental protection
movements/Social movements have been done by many individuals,
communities, and organisations like the Bishnoi movement was started
by Sombaji about 1700 AD in contrast to deforestation. Later, Amrita
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Devi took action on this movement, and 363 individuals were killed
in a protest.

Then Chipko Movement in 1973, the movement was started to
stop the illegal cutting of trees in the Himalayan region of Uttrakhand.
In the Chipko movement, Sundarlal Bahuguna and Chandi Prasad
Bhatt were the heads of the movement; the most crucial characteristic
of the movement was the participation of women. In 1983, Appiko
Movement was started in Karnatka for reforestation and accomplish-
ment, restoration, and utilization of the forest appropriately. The Si-
lent Valley Movement, Jungle Bachao Andolan, Narmada Bachao
Movement, Tehti Dam Conflict, etc. However, ecological issues are
enduring. Still, Different volunteering organizations are working to
resolve these problems and working as supporting agents/units for
the government laws and rules made to protect the environment.
Volunteering organizations< play a crucial role in the present scenario,
connecting masses, especially youth, with their new ideas for environ-
mental protection. India is estimated to have approximately 2million
NGOs in 2009. Here is the list of Some NGOs working in the field
of environment protection, Assam Science Society, Bombay Natural
History Society, Center for Environmental Education (CEE), Center
for Science and Environment (CSE), CPR Environmental Education
Center, Kerla Sastra Sahitya Parisad, Kalpvriksha, Worldwide fund
for nature, Foundation for Revitalization of Local Health Traditions

(FRLHT).

Role of volunteering organization towards Environment pro-
tection in India
Organizations constitute a worldwide network to promote dif-
ferent actions towards environmental protection:
¢ Creating awareness among the people on present environ-
mental problems and solutions.
¢ Enabling the contribution of several stakeholders in the con-
versation on environmental problems.
¢ Accompanying participatory rural appraisal.
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¢ Involving themselves to protect human rights to have a clean
environment.

# Protecting the natural resources and delegating the fair use of

_resources. _

¢ Statistical information on natural resources, timeline history
of villages.

¢ Investigating and monitoring environmental quality.

¢ Shifting information through bulletins, flyers, articles, audio-
visuals, etc.

*  Organizing conferences, lectures, and debates to encourage
environmental consciousness.

¢ Helping the communities” directorial administrators in the
preparation, application, and implementation of plans on
environmental protection.

It is essential to know that most volunteering organizations do
their work without violence. The present study focused on enthusias-
tically working volunteering organization PRANYUS. This organiza-
tion also works towards environmental protection in a non-violent
way and for sustainable development.

Methodology

Researchers have adopted the case study method and collected
primary data from the organization for the current paper by direct
participation and the interview.

Contribution of an organization (PRANYUS) to protect the
environment —

Here in this part of the paper, researchers have mentioned about
contribution of volunteering organization as their initiatives for envi-
ronmental protection in brief:

Pranam Narmada Yuva Sangh:

This organization is a non-profit volunteering organization regis-
tered under the Madhya Pradesh society registration Act 1937, work-
ing in the Maikal hills of Madhya Pradesh since 2014. It is funded by
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the students and alumni of the Indira Gandhi National Tribal Univer-
sity Amarkantak. This organization is actively working in the five tribal
districts of eastern M.P.,, namely, Anuppur, Dindori, Mandla, Shahdol
and Umartya district. The core working area is tribal development,
women empowerment, health, livelihood, education, and the envi-
ronment. The team has 22 core committee members and more than
150 volunteers from Madhya Pradesh and other states of the country.
The organization’s objective covers environment protection, includ-
ing Narmada cleanness and awareness program, tree plantation, pro-
motion of organic farming, and save tree - save life movement, etc.
The United Nations organization set the 17 goals and 169 targets for
the Sustainable development of the member countries called Sustain-
able Development Goal (SDG). The SDG focused on overall devel-
opment with respecting the environment. The PRANYUS organiza-
tion makes many efforts and continuously works towards environ-
ment protection and fulfills the target of SDG.

Save Tree movement (Bicycle rally):

On May 1901, the plant scientist Jagdish Chandra Bose proved
that plants are like any other life form; they have feelings as we have.
With this concept, the organization raises the voice against the unethi-
cal advertisement put on the trees; many advertisement agencies use
the iron nails and drop the permanent or temporary posters and ban-
ners on the tree, which cause severe harm to the trees. The organiza-
tion organized a 35km bicycle rally till Amarkantak of Anuppur dis-
trict, M.P. to save the trees from such an offense and make the rule
for advertisement. They also gave a memorandum to the CMOs,
SDM, and DM of the district. Environment Protection Act 1986 and
National Green Tribunal Act 2010 have many provisions to save the
trees from such an offense. It is hugely needed for the proper imple-
mentation of these laws.

Save the forest from fire:
The volunteers of the PRANYUS are also deeply involved in pro-
tecting the Maikal forest from the fire. They ate aware of the villag-



14 Environmental Issues: Risk, Management And Sustainable Development

ers, and in case of fire, they rescue with the team. Forest fire is a
severe problem caused every year in the summer; it harms small trees,
medicinal and non-medicinal herbs, and tiny insects that are very im-
portant for nature. The organization made a village task force (VTF)
committee in the villages of Maikal hills; they trained and aware to
the villagers about the importance of the forest and used it to save
the forest from fire.

Selfie with my plant:

The organization took the initiative on World environment day
2021, called selfie with my plant, to plant 10000 plant saplings in a
year, throughout various activity organization almost reached 68.4
percent of the given target till 27 January 2022. Total 6840 plant
saplings have been planted by the members, volunteers, and other
stockholders at Madhya Pradesh and out of state. The organization
promotes the plantation on many occasions like religious and na-
tional festivals, birthdays, marriage functions, marriage anniversaries,
death anniversaries, etc. They are trying to attach human emotion to
plants. Gift a plant is an attractive initiative that promotes the gift of
plants to each other. The organization also filed an online form of
planted sampling and monitoring every three months where people
have to upload the recent photographs.

S1.No. | Local Name | Scientific name Plantationno. | Use of plant
1. |Pipal Ficusreligiosa 158 Shady, Medicinal
2, Mango Mangiferaindica 463 Fruit
3. Banyan tree | Ficusbenghalensis 23 Shady, Medicinal
4. Neem Azadirachtaindica 106 Medicinal
5. Guava Psidiumguajava 457 Fruit
6. Jackiruit Artocarpusheterophyllus | 228 Fruit
7 Gulmohar | Delonixregia 98 Shady
8. Pears PyrusconmunisL. 683 Fruit
9. Saltree Shorearobusta 312 Timber
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Fl. No. [Local Name | Scienfific name Plantationno. | Use of plant
10 Asjun Terminalia arjuna 70 Medicinal
11. Reetha Sapindu.rmukaro.;n' 42 . Medicinal
12. . [Khair Acaciacatechu 16 Timber
13. Bel Aeglemarmelos 32 Fruit, Medicinal
14. Mahua Madhucalongifolia 239 Medicinal
15. Shisham Dalbergiasissoo 90 Timber
16. Jamun Svaygiumeumini 140 Fruit
17. Aonla PhyllanthusEmblica 212 Fruit, Medicinal
18. Karanj Milletiapinnata 220 Timber
19. Sandal Samtalumalbum 91 Medicinal,
20. Imli Tamarindusindica 26 Fruit
21. Sagon Tectonagrandis 48 Timber
2. Bahera Terminaliabellirica 08 Medicinal
3. Harra Terminaliachebula 127 Medicinal
24. Sitaphal Annonasquamosa 472 Fruit
25. Bambu Bambusoideae 545 Timber
26. Babul Vachellianilotica 164 Timber
D7, Others 1680 All types
Total 6840

Right to forest land under FRA 2006:

According to Forest Right Act 2006, the Government of India
provide the right in the forest land to Forest Dwelling Scheduled
Tribe (FDST), according to section 2(c) of FRA, to qualify as FDST
and be eligible for recognition is that the applicant should ST of that
area, primarily resided in forest land prior to 13th December 2005.
Later on, many political parties make this political agenda, and unfor-
tunately, it starts to distribute ineligible candidates. Many villagers, in-
cluding tribal and non-tribal, claim the right on the forestland and
receive the landlease. The organizations raise this issue in front of the
Forest department and district administration and file a case in NGT
to look upon this.
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Narmada Swachchta Abhiyan:

As the organization’s motto is Pranam Narmada Sewa Sarwada,
they started Narmada cleanness program at Amarkantak from 2014.
Amarkantak is the origin place of the Narmada River; hence it is an
initial point so essential to take care of pollution and sustainability of
flow. The volunteers of the organization are regularly cleaning the
river, aware the people, and occasionally making the rally and strike
for making the strict rule for controlling the pollution.

Organic Farming:

The organization promotes organic farming and provides train-
ing to the farmers. The vision behind this is to provide livelihood
opportunities and sustainable agriculture. They are aware the people
about the harmful impact of chemical fertlizer and pesticides, in-
stead of this vermi compost and tradition or organic methods of
pesticide to be used. The team starts mushroom cultivation with the
organic process and provides free training to farmers. The organiza-
tion collaborated with Krishi Vigyan Kendra-IGNTU for better
implementation of the project.

Conclusion
From the above study, we can conclude that the Volunteering or-

ganization plays a very prominent role in the present scenario and

faces many problems. Volunteering organizations work as supporting
units of governmental laws and rules towards the environment and
connect masses to protect the environment with different initiatives,
as discussed in this paper. Government, volunteering organizations,
and people collaboration are the imminent need to protect the envi-
ronment. It can be seen that volunteering organizations connect mainly
youth, who plays an excellent role with new ideas towards preserving
the environment.
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Deepor Beel: Biodiversity, Degradation and
Conservation

Dr. Shashwati Nath
Assistant Professor Department of Geography
Saraighat College, Changsari, Kamrup, Assam
Email: shashwati71@yahoo.com

Abstract

Deepor Beel is becoming very significant in terms of socio-eco-
nomic value, ecology,tourism, habitats of numerous aquatic birds,
aquatic plants and fish, healthy ecological system,potential natural re-
sources. The Ramsar Convention (1971) places full weightage on the
Deepor Beel for special characteristics and this convention brings the
Deepor Beel to international status for their uniqueness and places at
the vanguard of its conservation and management. This review re-
search paper is totally based on secondary data derived from various
sources including books, research papers and reports to know about
f‘liverse biodiversity of the Deepor beel wetland along with identify-
ing the impacts of human activities on its ecosystem and measures

adopted for the conservation, protection and management of the
wetland.

Keywords: Biodiversity, Degradation, Conservation, Ecosystem
Wetlands, Flora-Fauna. ’

Introduction

Biodiversity means “Biological Diversity” which refers to all
varieties of lives such asplants, animals; microorganisms exist together
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in a region. In India there are 27 Ramsar site and Deepor beel from
the state of Assam are one of them. It is a wet land acts as the life-
givingsupport for humans and recognized as the important source of
natural resources. Wetlands aregenerally designated as the world’s
important productive environment as théy ensure availabilityof
different species of plants and animals which are of immense
importance to humans. Wetlandsare the world’s most diverse and
efficient ecosystems. “Ecosystem services,” are the gift ofwetlands
for human society ranging from food and biodiversity, water supply,
construction materials, erosion and flood control, recharge of ground
water and stabilization of climate change. However, most human
activities continue to degrade wetlands and transform them to other
uses.

Deepor beel is a large natural wetland having great biological and
environmental values. The “eel is one of the largest'beel in the lower
Assam valley of Brahmaputra and » permanentfreshwater lake. It is
one of the north-eastern region’s fifth only Ramsar site of Assam.
Deepor beel was designated as a”wetland of international significance
“ynder the 1971 Ramsar Convention on Wetland and was comes
under Ramsar site in November, 2002 on the basis of its biological
and environmental importance. The beel is endowed with rich flora
and fauna. Deepor Beel has also been designated by International
Birdlife as one of the Important Bird Area (IBA). The ecosystem of
different residential and migratory birds is the centre of attraction for
tourists.

Study Area:

Deepor beel is located in Kamrup District of Assam. The Deepor
Beel’s geographical coordinates are between latitude 91° 35' - 919 43'
E, 26° 05 ¢ - 26° 11  N. It is located 10 kmsouthwest of Guwahati
City. It is situated at fifty-three meters above Mean Sea Level, with
amaximum depth of 4 meters and an average depth of 1 meter.
Deepor Beel occupies 41 sq km ofland and is known as a large ox-
bow lake (Chandana, 2018). The major inlets of the beel are the rivers
Basishtha Bahini and Mara Bharalu which bring wastewater and rain-
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water from the city of Guwahati. The beel’s only outlet is Khanajan, ‘

located north-east to the main Brahmaputra River. The beel has pe-
rennial water holding area which is.about10.1 sq.km.
Map of the study area

Objectives of the study

1) Biodiversity of the Deepor Beel along with identifying the
impacts of human activities on its ecosystem.

2) Measures adopted for the conservation, protection and manage-
ment of the wetland.

Methodology
The research paper is totally based on secondary data derived from
various sources including books, research papers and reports.

Biodiversity of the Deepor Beel and impacts of human
activities on its ecosystem

Deepor Beel is a wild life sanctuary endowed with rich flora and
fauna. The beel also harbors about 61 species of fish, which are regu-
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larly harvested by the local inhabitants for their livelihood and are
totally dependent on this beel.

Based on the ecological adaptation of the Deepor Beel, the hy-
drophytic vegetation of the beel has been classified accordingly. Sub-
merged, emergent and floating vegetation like Giant Water Lily, water
hyacinth, aquatic grasses and water lilies are part of the aquatic vegeta-
tion during the summer season. The deciduous forests are a domi-
nant type of tree species, the beel also offers other types of flora like
medicinal plants and orchids, which are of commercial value. The
nymphaeum nuts and flowers as well as ornamental fish and Euryale
ferox Giant Water Lilymedicinal plants and seeds provide significant
revenue on local markets. This wildlife sanctuaryis visited by a large
number of tourists to enjoy the scenic beauty of the wetland prima-
rily for boating and birding,

The beel is a performing place for migratory birds and some of
the highest mass of aquatic birds in Assam, which are available in
winter. On the account of wealth of avian fauna, Bird life Interna-
tional has also selected Deepor Beel as one of the Important Bird
Area(IBA).

The Government of Assam declared that an area of 414 hectares
of the Deepor Beel has been assigned as Bird Sanctuary where natu-
ral habitat of varieties of birds are seen. The sanctuary has over 120
species of birds including kingfishers, fishing eagles, adjutant storks,
Siberian cranes and abundant varieties of ducks. The largest congre-
gations of aquatic birds can be seen here with a recorded count of
about 19,000 water birds in a day. There is also a watch tower on the
bank of the beel for bird watching,

The Deepor Beel also has a rich aquatic fauna encompassing of
20 amphibians, 12 lizards, 18 snakes and 6 turtle and tortoise species.
Other types of fauna such as the Wild Asian elephants, leopard, jungle
cat and the protected barking deer, Chinese porcupine and sambar
are recorded.

The ruthless truth about Deepor beel is that due to negligence and
mismanagement, its rich ecosystem and biodiversity are gradually los-
ing. Concrete wall built by different groups of people living here, not
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only damaging the beel’s natural beauty, but also blocking the corri-
dors of wild animal. Growing human settlement, urbanization, road
and industrial development on the eastern and north-eastern sides of
Deepor beel were listed as major threats to the water body. The pe-
riphery deteriorates the water quality of this reservoir due to garbage
dumping by the Guwahati Municipal Corporation is also a major
problem which has put this wetland under ecological threat. Potential
threats include illegal fishing and water fow] hunting stress, pesticides,
insecticides and fertilizer pollution, and water hyacinth crassipes from
Eichhornia. Inits possible effects, a plan to build a wastewater canal -
from the city directly to the beel is considered disastrous. Human
stresses have led to man-made changes in the Deepor beel that change
the ecology of the wetland. _ :

In 1989, the beginning of railway construction through the wet- '
land body was started to expand for the Assam rail network that
affect the natural ecosystem of the beel. Currently, the most impor-
tant threat that needs to be addressed is to reduce anthropogenic !
pressure on the beel region. Environmental Quality of Deepor Beel
is polluted by many human activities and the source of this pollution
is of two types, single identifiable source such as a discharge pipe
from a factory or sewage plant and other is multiple identifiable sources
like excess fertilizers, pesticides-insecticides from agricultural lands or '
toxic chemicals from urban run off. By using proper water shed
management cases, single identifiable source pollution can be man-
aged successfully but multiple identifiable sources of pollution are
very difficult to manage and remains as a major problem and affect

the environment in a great extent.
Now, many species of flora and fauna of the beel are facing en-

Migratory Birds of Deepor Beel

dangered surroundings. The water body is highly infected by many
human activities including the depositions of many harmful materials
or chemicals. Fishing is the main source of livelihood of the local

Suggestive measures for conservation, protection and manage-
people; thus, building houses near this wetland through encroach-

ment of the Deepor Beel:

During 1989, the then government of Assam proposed a plan for
the construction of a railway line across the Deepor Beel, but a group
of conservationists appealed to the people of India to support and

ments are also very common. Different human activities, carelessness
and negligence of the people, Deepor beel’s rich ecosystem and
biodiversity is slowly being lost.
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participate in the conservation of the beel. The first step was taken by ‘

the people of Assam and gave good response and at that time gov-
ernment effectively formed a committee. The committee recom-
mended for shifting the railway line from the middle to the southern

periphery of the beel. The dump yard of the Mun_icipality of Guwahati

(24 ha) situated in Boragaon is located in Deepor Beel’s eastern cor-
ner.

In 2008, Guwahati Water-Bodies (Preservation and Conservation) |

. Act was established to preserve, protect, conserve, control and main-
tain water quality for growth and preservation of Deepor Beel. Na-
tional Plan for Conservation of Aquatic Ecosystems (NPCA) was
launched by

UPA Government in 2013 by merging two erstwhile schemes viz.
National Lake Conservation Plan (NLCP) and National Wetlands

Conservation Programme (NWCP) to run a single integrated

programme for 12th plan.

It can be suggested that more area should be covered under Bird
sanctuary which includes highland within it. Other small naturally de-
pressed areas also should be included and proper plantation
programme should be initiated to create breeding ground of resi-

dential water fowl. Land cutting, brick making factory and industrial -
development should be stopped within and in the surrounding areas

of Deepor beel.

Conclusion

Deepor beel is one of the largest beel in the lower Assam valley
of Brahmaputra and a permanent freshwater lake and an important
Bird Area. Citizens should be aware of using wetland wisely means
sustainable use for the benefit of mankind in a manner consistent
with the protection of the environment for current generation and
also for coming generation. Strict protection is also required for “Wise
Use” (Ministry of Environment & Forests, 2007). To minimize pub-
lic intervention in the main area of the wetland the Council is pro-
moting development of alternate fishing grounds in the fringe area

of the wetland. This will help the fishing community to support their
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livelihood and minimize their dependency on the central part of the
beel.

In March 2015, the district administration of Kamrup (Metro),
the Guwahati Municipal Corporation (GMC) ordered that waste dis-
posal project be moved from Deepor Beel and, in return for this, the
GMC stated that work on the Noonmati Solid Waste Management
Plant would begin. A number of well-wishing organizations such as
Aaranyak, Early Birds, Deepor Beel Ramsar Site Conservation Soci-
cty also conducted socio-economic programmes proposed at capac-
ity building, drinking water supply, sustainable fisheries, alternative live-
lihoods, children’s education and wetland conservation awareness.
Aaranyak, a biodiversity conservation society, has start on socio-eco-
nomic status assessment scheme, alternative sources of living, fringe
villager’s awareness programmes, workshops for government offi-
cials, and wetland values. A grass-root conservation group, Early Birds,
works with people and educates them about healthy living. However,
to control the incoming silt from the Rani-Garbhanga hills, gully con-
trol

measures have been initiated. A beautiful watchtower with indig-
enous bamboo technology has been constructed in the bank of the
beel. Tree plantation is also being carried out with the help of the
local community.

These types of initiatives would require regular support of people
from all walks of life such as government organizations, schools, col-
leges, local communities and individuals by promoting and educating
about conservation and management techniques to every local club,
villages, etc. In order to prevent from further degradation of the
environment, every individual should make efforts on their part to
generate awareness and ensure further minimal damage. Many volun-
tary organizations, government, local people should come up to save
the beel. Regular monitoring and sustainable as well as wise use of the
resources can lead to healthy surroundings of the Deepor beel.
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Abstract

The wetlands of Assam (India) locally known as Beels, are charac-
teristically low land areas and shallow depressions of various shapes
being water fed by the monsoon rains or flooded by itsmajor river
systems and their tributaries through some rivulets as feeder channels.
The present study enquires the health of Chandakhal wetland of
Dhubri district in Assam, India. It is an investigative study to enquire
the presence or absence of some of the key factors that usually have
significant concerns on the health of a wetland. Chandakhal wetland
is a natural wetland of tubular shape, having perennial water retention
character with natural inlet-outlet system connecting the mighty
Brahmaputra at one end and the Dhaka Bee/at the other. The data was
collected with the help of interviews with the key informant tradi-
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tional fishermen associated with the wetland and subsequently veri-
fied by personal observation during the year 2010 to 2013. The present

study finds as many as 9 numbers of key factors prevailing in the

study area which are mostly of anthropogenic origin leading to the

degradation of the wetland health which is a potential threat to

Chandakhal wetland and its bio diversity.

KeyWords: Beel, Chandakhal, Wetland, Key factors, Anthropogenic

Introduction

India is a land of diverse and distinctive natural wetland types. In

Assam, the wetlands may be of tubular, oval, dendritic, oxbow or

hotse shoe shaped having perennial or seasonal feeder channel from

their respective river systems (Deka ef 4/, 2005). The wetlands of

Assam, locally known as Beels, are characteristically low land areas and

shallow depressions of various shapes being water fed by the mon-
soon rains or flooded by the two major river systems, the Brahmaputra
and Barak and their tributaries through some rivulets as feeder chan-
nels. Assam has 1,392 numbers of beels spread over more than 100,000
ha of which the bees of River Barak has water spread area of 8,000
ha and the beels associated with the river Brahmaputra and its tributar-
ies is estimated at 92,000 ha area (Sugunan and Bhattacharjya, 2000).
According to Malt by (2009), wetlands are many-faceted conjunc-
tions not only between land and water, but between groundwater
and surface water, and between ground and surface waters and at-
mospheric moisture. The wetland ecosystems are used by fishes as a
refuge for breeding, feeding and nesting purposes atone or the other
stage of their life cycle (Wetzel, 2001) that has lead the wetlands to
become potent inland fishery resources as well as breeding grounds
for many important riverine fishes. It has been observed by several
workers (Mahanta ef al, 2003; Deka ef al., 2005; Dudgeon e a/.,20006;
Kar et al., 2006; Sarkar ez al., 2008; Baishya and Bordoloi, 2008; Das e#
al., 2011; Goswami and Kalita, 2012) and documented in various
journals and periodicals that the natural wetlands throughout the world
are continuously being degraded and many of these are in the verge
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of extinction due to various factors, mostly of anthropogenic origins.
Barman and Kar(2013) reported a significant correlation between the
knowledge levels of wetland users with the community based physi-
cal assets and socio-political empowerment. In view of this, the present
study was conducted with the aim to enquire the presence or absence
of some of the key factors responsible for the degradation of
Chandakhal wetland.

Materials and Methods

The present study is an investigative study in which information
regarding the presence or absence of various key factors responsible
for degradation of wetlands was gathered from key informants and

subsequently the same was verified by personal observation during
the years 2010 to 2013.

Description of study area

The present study is concerned with Chandakhal wetland (Lati-
tude 26°00°00”- 26°02°30”N and Longitude 89°51°30” - 89°55°30” E)
of Dhubri district in Assam, India. It is a registered tubular type wet-
land locally known as Chandakhola bee/ and is located in the western
most extremity of the state of Assam, India near the Indo— Bangla
international border in the district of Dhubri. The entire wetland is
divided into six sampling sites viz., LS1 (Pestirpar), LS2 (Bridge),
L.S3(Gatergaon), LS4 (Fesarhat), LS5 (Bazar) and LS6 (Gaspara) as
shown in the map of the wetland (Photograph “A” in Plate 1).

Data collection

Data have been collected through interviews with the heads of
the families of 40 (forty) numbers of fulltime Fishermen Households
(considered as key informants) inhabiting in two Villages viz.,
Kachuarkhas Pt. T and Dharmasala by employing an Interview Schedule
constructed in the line of the present study. The data comprise the
responses regarding the problems faced by the wetland and the pres-
ence / absence of some of the key factors affecting the health of the
wetland. Subsequently the data so acquired were verified by personal



30 Environmental Issues: Risk, Management And Sustainable Development

observations.

Result and Discussion

~ As depicted in Table 1, the study confronts 9 numbers of kq /
factors prevailing in the study area. Of these, “Subsistence Fishing” is
a factor that has been mentioned by as many as 26 numbers of re-
spondents; “Flood and Siltation™ being mentioned by 23 respondenq
“Encroachment” by 21 respondents; Fish Disease by 17 respondents;
“Inlet-Outlet Blockade” and “Weed Infestation” by 12 respondents;
“Culture of Alien Fish Species” and “Unplanned construction” by 7

and 6 respondents respectively.

alienfishspecies

KeyFactors .

Subsistencefishing
FloodandSiltation
Encroachment
Inlet-OutletBlockade
Weedinfestation

Fishdiscase
Juteretting -

Number
ofRespondents .

(Tablel: Distribution of respondents mentioning the key factor
types prevailing in the wetland)
The key factors so mentioned by the respondents were verified by

personal observation and adiscussionon thoseismadeas follows:

1.1. Subsistence fishing:

The present observation finds a huge population on both the banks
of the wetland. There is unabated subsistence fishing by such a huge
population going on throughout the wetland. Moreover, there is in-
volvement of community other than the fisher community of the
region inpart time and seasonal fishing in the present wetland. The
condition is a serious lacking in the management of the wetland that
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poses a threat of significant loss in terms of fish diversity of the
present wetland.

1.2. Flood and Siltation: :

Though flood is beneficial for the wetland so far as the fish re-
newal and auto stocking of the wetland is concerned but it is found
that heavy silt is also carried to the wetland by flood leading to its
shallowness and upheaval of the basin. Periodic “flood and siltation™
results into the discontinuity of the present wetland and formation of
numbers of discrete small water bodies indifferent areas of the wet-
land. The mostly affected areas are Fesarhat (1.S4), Dharmasala
Bazar(1.S5) and Gaspara (LS6) area of the wetland. The siltation leading
to loss of water area is shown with the help of “Google Earth (Pho-
tograph “B” in Plate 1).

1.3. Encroachment for agriculture:

The wetland is facing huge population pressure and every year,
there is shrinkage of water body due to illegal encroachment for paddy
cultivation in the shallow shore and silted bed of the wetland during
the month of November to February. Such activity is common on
both banks throughout the length of the wetland. A dispute has been
found prevailing between the fishers and the non-fisher agriculturists
on both the banks whose agricultural lands are adjacent to the wet-
land. This is due to the non-availability of sacrosanct demarcation in
some areas between the present wetland and the agricultural lands
abounding it. Thus, there is obvious encroaching of the silted shore
area of the present wetland for the purpose of agricultural activities.
The observation records encroachments in areas like Pestirpar (LS1),
Fesarhat (LS4), Dharmasala Bazar (LS5)and Gaspara (LS5) area.
“Google Earth” (Photograph “B” in Plate 1) shows the encroach-
ment and agricultural activities in the present wetland.

3.4 Inlet—Outlet channel blockade:

The wetland has apparently both inlet and outlet channels in its

two ends. It has been observed during the study that the Inlet and
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Outlet remain guarded throughout the year except during the Full

- Storage Level when the connection of the present wetland with the
adjacent Dhaka wetland is established due to rise in water level but
the other end ie., the connection with the Brahmaputra is sealed by
way of the sluice gate constructed by the Flood Control Depart-
ment. The entry of water from River Brahmaputra is restricted by
the operation of the sluice gate during the flood season. The lessee
of both Chandakhal wetland and Dhaka wetland use to restrict the
movement of fishes by constructing bamboo fencing (locally known
as “Bana”) in the junction of both the wetlands. (Photographs “C”
and “D” in Plate 1) represent such an thropogenic disruption of the
connectivity of the present wetland.

3.5 Weed infestation: :

The wetland has been found heavily infested with macrophyte
like water hyacinth (Ezchorniacrassipes) almost throughout the length of
the wetland particularly affecting the areas like Pestirpar (LS1), Fesarhat
(LS4), Bazar (LS5) and Gaspara (LS6).

3.6 Jute retting:

Jute retting was found in a wide range in the present wetland. The

small jute growers inhabiting in both the banks of the wetland use it
for retting their jute stems. The retting activity is found in huge num-
bers in areas of the wetland like Pestirpar (LS1), Bridge (LS2),
Garergaon (LS3), Fesarhat (LS4) and Dharmasala (LS5).

3.7 Fish disease:

During the month of December / January it has been observed

that most of the commercially important fishes were having ulcer-
ative lesions in different parts of the body including the caudalfins.
The mostly observed species being affected by this type of infection
are Wallago attu, Mystuscarcio, Channa striata, Mastacembellusarmatus, Nandus

nandus etc. The observation includes deep haemorrhagic ulceration in

the tail region of Wallago attu (Photograph “E” ), head and tailrot in
Mastacembelusarmatus (Photograph “F”), ulceration on the lateral sides
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of Channastriata (Photograph “G”) and Nandusnandus (Photograph
“H”) in Plate 2.

3.8. Culture of alien fish species in adjacent private ponds:

- It has been found that adjacent private ponds of the wetland are
used for culture of some exotic fishes, whose culture has been dis-
couraged by the State Fisheries Authority. The fishes like Big

Head carp (Hypopthalmichthys nobilis), Thai magur (Clarias garipienous)
and recently the Pacu (Piaractus spp.), locally known as Rupchanda have
been taken for culture in the private ponds of the wetland vicinity and
area vailable for sale in the local village markets (Photographs “T7,
and “J” in Plate-2). These ponds are found to be very adjacent to the
present wetland and during the flood period most of such ponds are
found engulfed by the spread water thus allowing the free movement
of the fishes from the wetland to the private pond and vice versa.

3.9. Unplanned construction

The heavy floods in the year 1988 and 1998 have caused heavy
damage to the human habitation in Dhubri district. The Howrarpar
and Shilghagti area situated in the south of the wetland have faced
devastating erosion by the river Brahmaputra during the floods. It has
resulted with the loss of a large land area being engulfed by the river.
An embankment cum road was constructed which led to the block-
ade of the age-old connection of the wetland via Howra drainage
(locally known as Fowra Nadi) with the river Brahmaputra in the south-
ern part of the wetland. Earlier the connectivity provided a significant
catchment area along with the scope of huge fish renewal from River
Brahmaputra through the channel as noted during the interview with
the respondent fishermen. But due to the construction of the em-
bankment, the fish and fishery of the wetland is suffering alot.

Conclusion

It can be concluded that the present wetland is suffering from at
least 9 different key factors that have bearings with the condition of
the health of the present wetland. All the observed factors present in
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the study area are potential threats for the wetland and its bio diver-
sity. Habitat degradation results in loss of breeding ground and many
biological species including fish will become threatened and depleted.

At present, in Assam, the wetlands are leased out to private parties
by Assam Fisheries Development Corporation for revenue genera-
tion. This type of management approach inspires maximum exploi-

tation of fishery from the wetland by the lessee. The present study

shows limited participation by the community of the area. Awareness
of local community regarding conservation of wetland ecosystem
and biodiversity has become the need of the hour, so that the local
community knows about the “Wise Use Concept” of the wetland
resources.
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Plate: 1

Photograph ‘B’

r» Photograph ‘C’ Photograph ‘D’

Photographs:‘A’>: Map of Study Area. ‘B’ Satellite snap showing
siltation and encroachment for agriculture (Soutce: Google Earth).
‘C’: Inlet of the wetland being guarded by bamboo fencing. “D’:
Sluice gate guarding the connection with River Brahmaputra.
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Plate: 2

Photograph‘E’ - Photograph’F’

Photograph'T’ Photograph‘J’

Photographs:‘E’:Diseased Wallagoattu with ulcers on lateral and dorsal
side of the body.“F’: Diseased Mastacembelusarmatus with head and
mouth rot. ‘G’: Diseased Channa striata with ulcers on lateral side of
the body ‘H’: Diseased Nandus nandus with ulcers on the lateral side
of the body. ‘I’: Rupchanda (Piaractus spp.). ‘J’: Big Head Carp
(Hypopthalmichthysnobilis).
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Abstract

Groundwater is an essential natural resource in most places. It makes
up about 30% of the world’s freshwater reserve. For a long time,
groundwater was known to be clean and free from contamination.
However due to rapid industrialization and increased use of chemi-
cals, numerous contaminants often find their way into the groundwa-
ter. This paper reviewed ground water pollution and discussed pos-
sible remediation measures. Groundwater becomes contaminated
when anthropogenic or people-created substances are dissolved or
mixed in water recharging the aquifer. Contamination also results from
an overburden of naturally occurring iron, sulphides, manganese and
substances such as arsenic and fluorides. The pollutants usually move
within aquifers depending on biological, physical and chemical prop-
erties. Processes such as diffusion, dispersion, adsorption and the speed
of moving water often facilitates the movement. But in general, the
movement of the contaminants within an aquifer is usually slow and
as such their concentration tends to be high and, in a form, called a
plume. As the plume spreads it might connect with springs and ground
wells making them unsafe for human consumption. The significant
sources of contamination in groundwater are agricultural chemicals,
septic waste, landfills, uncontrolled hazardous waste, atmospheric
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pollutants and petroleum products. Contaminated groundwater has
detrimental effects on health. It causes typhoid, jaundice, dysentery,
diarrhea, tuberculosis and hepatitis. Groundwater. remediation is the
process that is used to remove pollution from groundwater. Ground-
water remediation techniques are mainly divided into two technolo-
gies: Ex-Situ Technology and In-Situ Technology. Ex-Situ Technol-
ogy includes steam stripping, oxygen sparging, bioremediation and
carbon adsorption. In-Situ Technology includes air sparging,
bioremediation, in-well air stripping, chemical oxidation, thermal treat-
ment and phytoremediation.

Keywords: Groundwater, Contaminants, Pollutants, Anthropogenic,
Remediation

Introduction:

Water covers over 70% of the earth surface and is undoubtedly
the most precious natural resource that exists on the earth. Without
the seemingly invaluable compound comprised of hydrogen and
oxygen, life on the earth would be non-existent. Water is a key ingre-
dient supporting food production, sanitation and rural livelihoods as
well as ensuring continuity and functioning of ecosystem. Today wa-
ter resources have been the most exploited natural system since man
strode the earth. Pollution of water bodies is increasing steadily due
to rapid population growth, industrial proliferations, urbanizations,
increasing living standards and wide spheres of human activities.

Ground water, rivers, seas, lakes, ponds and streams are founding
it more and more difficult to escape from pollution. Many rivers of
the world receive heavy flux of sewage, industrial effluents, domestic
and agricultural wastes which consists of substances varying from
simple nutrient to highly toxic hazardous chemicals.

The deterioration of the aesthetic and life supporting qualities of
natural lakes and estuaries is caused by excessive fertilization due to
effluents rich in nitrogen, phosphorus, potassium and organic growth
substances. Various flora and fauna are affected and men themselves
encountetr numerous serious problems in water system. Several natu-
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ral impurities which come from atmosphere, catchment areas and the

soil are directly added to water. So the water contains several dis-

solved gases (N,, CO,, H,, Cl, NH,, SO,, NO _and H.S etc.), dis=
solved mineral salts (Ca, Na, Mg, K, Fe, Mn and Co), suspended

matters (sand, clay, silt) and even microbes. Also some of the dumped

chemicals that were safely flushed away (e.g. Hg, Cd, As, Pd etc.) are

now coming to haunt us.
Even in the most unpolluted geographically clean areas, the rain

water consisting of dissolved oxygen, nitrogen, carbon-dioxide, dust

and particulates picked up from the atmosphere, adds to the ground

water.

Objectives:
1. To study about the causes of ground water pollution.

2. To study the effects of ground water pollution.
3. To study about the remediation of ground water pollution.

Methodology:
The paper is based on secondary data which is collected from

various journals, books and internet.

Ground water pollution:

Ground water pollution occurs as a result of the release of pollut-
ants into the ground to natural underground water reservoirs known
as aquifers. Once the pollutants released to find their way into ground
water, they cause contamination. Today human activities are constantly
adding industrial, domestic and agricultural wastes to ground water
reservoirs at an alarming rate. Ground water contamination is gener-
ally irreversible i.e. once it is contaminated, it is difficult to restore the
original water quality of the aquifer.

The pollutants usually move within aquifers depending on bio-
logical, physical and chemical properties. Processes such as diffusion,
dispersion, adsorption and the speed of moving water often facili-
tates the movement. But in general, the movement of the contami-
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nants within an aquifer is usually slow and as such their concentration
tends to be high and, in a form, called a plume. As the plume spreads
it might connect with springs and ground wells making them unsafe
for human consumption.

Causes of ground water pollution:

Natural sources:

Naturally occurring substances found in the soils and rocks can be
dissolved in water causing contamination. These substances are
sulphides; iron, radionuclides, fluorides, manganese and arsenic. Ar-
senic is poisonous in its organic form and it is quite lethal in nature. Tt
gets dissolved in ground water due to the anaerobic conditions pro-
duced by organic matter present inside the aquifers. Due to the mi-
crobial decomposition of the organic matter, the oxides of iron are
released into the ground water aquifers. These iron oxides then react
with the arsenic and produce arsenic compounds — arsenite and ar-
senate, the former is more toxic than the latter.

The compounds of fluoride found in the ground water cause
geogenic pollution. These are found in aquifers that lack calcium in-
side them. The permissible limit of fluoride concentration in ground
water is 1.5 mg/L as per WHO guidelines since 1984. Investigations
by WHO indicated that 20% of 25,000 boreholes tested in Bangladesh
had arsenic concentration exceeding 50ug/1.. Health problems asso-
ciated with dental fluorosis may occur when fluoride concentration in
ground water exceed 1.5 mg/L. The natural cause of pollution can
be tested using the Ground water Assessment Platform (GAP). GAP
estimates contamination levels using environmental, geological and
topographical data.

Septic waste:

It is essential that septic waste is treated before it is disposed into
the ground. Treatment prevents harmful substances from getting into
the ground and spreading to the water. Additionally, the septic sys-
tems are structured to release the waste into the ground at an ex-
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tremely slow rate which is harmless to the environment. However
poorly designed septic systems release contaminants such as nitrates,
oils, bacteria and household chemicals into the groundwater and make
it unfit for human consumption. Poorly maintained septic tanks also
result in leaks which cause groundwater contamination. Commercial
septic tanks pose even a much bigger threat because they release or-
ganic chemicals such as trichloroethane.

Hazardous waste sites:
There are numerous sites around the world where hazardous prod-

ucts such as radioactive components, war chemicals, electronic waste
and similar products are disposed. The number of these hazardous
waste sites keep growing day by day. In many cases hazardous prod-
ucts’ disposal sites are not adequately monitored. The lack of proper
monitoting and maintenance of such sites leads to leakage of danger-
ous substances into the groundwater.

Agricultural chemicals:

Agricultural production has been scaled up in most developed
nations. This large-scale production of farm goods means increased
use of farm chemicals such as pesticides, herbicides and fertilizers.
These chemicals used on farm settle on the ground and when it rains,
they mix with the rainwater and seep through the porous ground to
reach the underground water. In this way the chemicals pollute the
groundwater.

The nuttients, especially nitrates in fertilizers can cause problems
for natural habitats and for human health if they are washed off soil
into watercourses or, leached through soil into groundwater. The heavy
use of nitrogenous fertilizers in cropping systems is the largest con-
tributor to anthropogenic nitrogen in groundwater worldwide.

Petroleum products:
Petroleum storage tanks are either located underground or, above

ground. Also, the transportation of petroleum products is mainly done
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underground using the pipeline. Leakages from these substances can
lead to contamination of water.

Groundwater dissolves many. different compounds and most of
these substances have the potential to contaminate large quantities of
wter. For example, one liter of gasoline can contaminate 1000000
h.ters of groundwater. This problem is particularly severe in the Atlan-
tic Provinces, where there is a high use of groundwater. In many
cases, the problem is noticed long after the aquifer is contaminated
for example when consumers start tasting or, smelling gasoline. ’

Landfills:

Landfills are the places where our garbage is taken to be buried
Land@s are supposed to have protective bottom layer to preven;
comamu_la.nts from getting into the water. However if there is no
lay.er or, itis cracked, contaminants from the landfills (car battery acid
paint, oil, household chemicals and medical products) can make their’
way down into the groundwater.

Atmospheric pollutants:

. Groundwater is maintained through the hydrological cycle which
is the movement of water above, below and on the surface of the
earth. As the water moves, it comes into contact with pollutants in the
atmosphere such as harmful gases. When it rains, the water carries
these contaminants into the ground and pollutes the groundwater.

Effects of ground water pollution:

Gr?und water pollution causes irreparable damage to soil, plants
and animals including man. Polluted groundwater is the major cause
for the spread of epidemics and chronic diseases in man. It causes
typhoid, jaundice, dysentery, diarrhea, tuberculosis and hepatitis.

WatEf contaminated by fibers i.e. asbestos causes fatal diseases like
asbestosis and lung cancer. The use of polluted groundwater for irri-

gating agricultural fields severely damages crop and decreases grain
production. .
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Polluted water acutely affects soil fertility by killing bacteria and
soil micro-organisms. Contaminated groundwater increases alkalinity

_in the soils. Groundwater pollution affects plant metabolism severely
and disturbs the whole ecosystem.

Contaminated groundwater may seep into rivers and streams and
lead to the loss of marine life which is detrimental to the environ-

ment. Another effect is that groundwater pollution leads to less stabil-
ity in industries relying on groundwater to produce their goods. There-

fore the industries in affected areas will have to outsource for water

from other regions which may turn out to be expensive. In addition,
they may be forced to close down due to the poor quality of water.

Ground water pollution can lead to scarcity of water. A very large
percentage of the wotld’s population depends on ground water for
their daily use. When pollution occurs on a large scale, the entire con-
sumers in a community are forced to abandon the consumption of
the affected water. Alternative water supply has to be sought. This is
always a problem as it is not usually easy to find alternative water
supply for a large population.

Remediation of groundwater pollution:

Groundwater remediation is the process that is used to remove
pollution from groundwater. Pollutants and contaminants can be re-
moved from groundwater by applying various techniques thereby
making the groundwater safe for use. Groundwater remediation
techniques are mainly divided into two technologies: Ex-Situ Tech-
nology and In-Situ Technology.

Ex-Situ Technology involves treatment of groundwater by de-
watering the polluted aquifer (pumping out), then treating the water
on surface by physical, chemical or biological technology and finally
re-injecting the treated water to the aquifer.

In-Situ Technology involves treatment of groundwater within the
aquifer (in the sub-surface) by using thermal, chemical and biological
treatment technology.
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Remediation Techniques:

Ex-Situ Technology:

It involves extraction of groundwater from aquifer, treat above
ground and return the treated water to the aquifer. Extraction is done
by pumping groundwater from the well or, trench and treat them
with a variety of techniques such as:

Steam stripping: In this technique the water is treated by introducing
steam which extracts the contaminants from the pumped-out ground-
water. The extracted steam along with contaminants can be recov-
ered from the condensate or, treated further by incineration.

Oxygen Sparging: It involves the introduction of oxidizing and
reducing agents. Example includes O,, H,O, and hypochlorite. These
will chemically convert the toxic contaminants to less toxic compounds.

Bioremediation: It involves treatment of pumped out groundwater
by air (biodegradation) with careful control of moisture, heat nutri-
ents, oxygen and P".

Carbon Adsorption: It involves passing the contaminated pumped
up groundwater through activated carbon column in which contami-
nants gets adsorbed.

In-Situ Technology: It involves treatment of groundwater (in-place)
without extracting the water from aquifer. There are several treatment
techniques used for in-situ groundwater treatment such as:

Air Sparging: Itis the injection of contaminant free air into the sub-
surface saturated zone which enables a phase transfer of hydrocar-
bons from a dissolved state to a vapor phase.



46 Environmental Issues: Risk, Management And Sustainable Development

Bioremediation: It involves injection of oxygen to enhance the bio-
degradation. This treatment also combines injection of degrading
bacteria and nutrients into aquifer to stimulate biodegradation.

In-well air stripping: It is the injection of air into a double screened
well, lifting the water up the well and forcing it out in upper screen.
Chemical Oxidation: It involves oxidation-reduction reactions that
chemically convert hazardous contaminants to fewer toxic compounds.
Typical examples of this are cyanide oxidation and dechlorination.

Thermal Treatment: It involves increase in temperature of the source
zone to increase the mobility of the pollutants. The mobility facilitates
removal of pollutants and can also results in in-situ destruction of
contaminants.

Phytoremediation? It involves the use of macroscopic plants to
destroy, remove, immobilize and treat contaminants. This process does
not use microorganisms.

Conclusion:

Ground water resources are vital for human life and health, soci-
etal development and the preservation of the natural ecosystems.
Various and multiple sources of ground water pollution have been
identified which include a series of both natural and anthropogenic
sources. Ground water contamination is a serious global problem.
Water scarcity puts lives at risk. Today people must be educated to
understand need for wise and restrained use of the earth’s resources,
water being the most vital. Education for protecting the aquatic envi-
ronment is the need of the hour. Governments should start educating
the people through television, films and documentaries about the need
to stop the pollution of major rivers. Health hazard programs should
be given wide publicity in public sector through television, newspaper
etc. The programme should include diseases caused by the consump-
tion of polluted water and precautions to be taken.
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Abstract

Global warming is a big global problem in the twenty first cen-
tury. The average global temperature in the earth is 15°C.Global warm-
ing is the unusually rapid increase in Earth’s average surface tempera-
ture over the past century primarily due to the greenhouse gases (GHGs)
released by people burning fossil fuels. According toNational Aero-
nautics and Space Administration (NASA) and Intergovernmental
Panel on Climate Change (IPCC), global temperature has increased
by 1.4°F since 1880, CO levels has reached 400.71 Parts per billion.
Environmentalists, scientists and researchers are expressing deep con-
cerns about changing in the overall climate of the planet. Urbaniza-
tion and rapid industrialization have led todeforestation, destruction
of forests and uncontrolled burning of fossil fuels produces gases
like carbon dioxide (CO,), nitrous oxide (NO,), methane CH,) and
chlorofluorocarbons (CFCs) which lead to global

Warming A rise in global warming which cause serious ecological
effects like- melting of glaciers and ice caps at poles; flooding of
coastal areas; increase in sea level; submersion of islands; change in
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climate conditions; effects on human health and effects in agriculture.
Most people are still unaware of global warming and do not con-
sider it to be a big problem in years to come. Although the scientific
community has been aware of the link between greenhouse gases
(GHGs) and climate change for many years, world leaders have been
slow to react and implement measures to mitigate the risks. Northeast
India also in vulnerable position toclimate change.The present paper
introduces global warming, elaborates its causes, impacts and pre-
sents some solutions to solve this burning problem.

Keywords: Global warming, greenhouse gases, climate change, causes,
effects and solutions.

Introduction

Global warming is a term widely used to describe a potentially
dramatic rise in the annual average global surface temperature of the
Earth. Estimates of how big that temperature increase will be range
from 1.5°C to 4°C [1].Nowthe world is facing ecological problems
like environmental pollution, increase in population, deforestation and
energycrisis. An outcome of the atmospheric pollution is warming
of the earth’s environment. Warming of the earth atmosphere is a
serious problem and in twenty- first century this may be a problem
of global concern. There is a clear indication that the temperature of
the earth has increased slightly during the past 50 years(Fig.1)[2].Global
warming begins when sunlight reaches the Earth.The Earth receives
shortwave radiation from the sun (including the visible part of the
spectrum),one- third of which is reflected while the rest is absorbed
by the atmosphere, ocean, iceland and biota.The energy absorbed
from solar radiation is balanced, in the long term, by outgoing radia-
tion from the Earth and atmosphere. Terrestrial radiation is emitted
in the form of long wave infrared energy. The balance between en-
ergy absorbed and emitted as long wave infrared radiation can change
due to a number of factors: changes in the sun’s energy output, slow
variations in the Earth’s orbit and the greenhouse effect. The green-
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house effect is one of the most important factors and is one which
humankind has the capacity to change.

Shortwave radiation can pass easily through the atmosphere,
whereas long wave terrestrial radiation emitted by the warm surface
of the Earth is partially absorbed by a number of trace gases in the
atmosphere. These trace gases are greenbouse gases (GHGs). The main
natural GHGs are carbon dioxide (CO,), methane (CH,),nitrous
oxide(N,O), water vapour(H, O) and ozone (O,) in the troposphere
and stratosphere.

Thus the greenbouse effect arises because the atmosphere is largely
transparent to incoming solar radiation, while being quite heavily ab-
sorbing to outgoing thermal radiation from the planetary surface and
the atmosphere. Since the beginning of the earth’s origin, the effect
exists as a natural process. But since the 20" century the effect is en-
hanced by man’ activities that are liable to destabilize the natural bal-
ance. Different trace gases in the atmosphere contribute to the green-
house effect, but among them the four major gases are carbon dioxide
(CO,), chlorofluorocarbons (CFCs), methane (CH,)and oxides of
nitrogen (NO)) [3]. According to Intergovernmental Panel on Cli-
mate Change (IPCC), carbon dioxide and methane levels have in-
creased by 35% and 148% since the industrial revolution of 1750 [4].

1950 1960 1970 1980 1990 2000 2010 2020

Figure 1: Average temperature of earth recorded in different years
(Source: NASA, America)
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Greenhouse Effect

The sun is the main source of energy on the earth. The sun is
continuously radiating energy in the form of electromagnetic.waves
into the space. It has been calculated that one part out of two billion
parts of total solar energy radiated from the sun reaches the earth
because of small size of the earth and very long distance from the
sun. The energy reaches to the earth atmosphere by Ultra-violet ra-
diation, visible light (VIBGYOR spectrum) and Infra-red and radio
waves. :

Cosmic radiations do not reach to the atmosphere of earth. When
the solar radiationsfirst fall on the top of atmosphere the harmful
ultraviolet radiations are absorbed by the ozone layer in the strato-
sphere and are prevented from reaching the earth surface. Thus, ozone
layer acts as a protective layer in the stratosphere. The visible light and
infra-red rays then pass through the carbon dioxide (CO,) layer in the
lower region of the atmosphere (troposphere) and ultimately fall on
the earth surface. Since infra-red radiation has heating effect, it warms
up the earth, its atmosphere and various objects. A part of infra-red
rays falling on the earth surface is reflected back into the outer space.
Infra-red radiation coming to earth from the sun are of short wave-
length but the infra-red rays reflected from the earth and its various
objects are of long wave lengths. The infra-red radiation reflected
from the earth cannot escape out from the carbon dioxide layer present
in the atmosphere. CO, and some other gases like methane, nitrogen
oxides and chlorofluorocarbons (CFCs) act as the glass panels of a
green house or window panes of a car which allow the solar radia-
tions to pass through and heat the surface of earth but do not allowthe
heat radiated from earth is surface to pass through thereby trapping it
in the process. These gases have the ability to absorb infra-red radia-
tion reflected from the earth surface. Therefore, the blanket of these
gases in the atmosphere traps all the infrared rays which produce heat
on the earth surface. The heating of earth’s atmosphere due to trapped
infrared rays reflected from the earth surface is called Green House
Effect which causes global warming|2].
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The greenhouse effect, combined with increasing levels of green-
house gases and the resulting global warming, is expected to have
philosophical implication. If global warming continues unrestrained
and nothing effective is done to limit this evil, it will cause significant
climate change, a rise in sea levels, extreme weather events and other
ruthless natural, environmental and social impacts [5].

The Greenhouse Effect

Figure 2: Greenhouse Effect

Greenhouse Gases

The phenomenon that worries the environmental scientists is that
due to anthropogenic activities there is an increase in the concentra-
tion of the greenhouse gases in the air that absorb infra-red light
containing heat and results in the re-radiation of even more of the
outgoing thermal infra-red energy, thereby increasing the average sur-
face temperature beyond 15°C [6].

The greenhouse gases present in the troposphere and resulting in
an increase in the temperature of air and the earth:

Carbon dioxide (CO,)
It contributes about 55% to global warming from greenhouse
gases produced by human activity. Industrial countries account for
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about 76% of annual emissions. The main sources are fossil fuel butn-
ing (67%) and deforestation, other forms of land clearing and burn-
ing(33%). CO, stays in the atmosphere for about 500 years.CO, con-
centration in the atmosphere was 355ppm in 1990 that is increasing at

a rate of 1.5 ppm every year.[6].

Chlorofluorocarbons (CFCs:

Moreover, fluorinated gases such as chlorofluorocarbons (CFCs)

are chiefly a result ofVarious industrial processes and refrigeration [7,

8].Theseis believed to be responsible for 24% of the human contri-
bution to greenhouse gases.CFCs take10-15 years to reach the strato-
sphere and generally trap 1500 to 7000 times more heat per molecule

than CO, while they are in the troposphere. Atmospheric concentra-

tion of CFCs is 0.00225 ppm that is increasing at a rate of 0.5%

annually.

Methane (CH,):

It accounts for 18% of the increased greenhouse gases. The third

culprit gas is methane, commonly known as natural gas. It is pro-
duced as a.result of agricultural activities such as livestock digestion,
paddy rice farming and use of manure. Methane is also produced
due to improper management of waste[7,8]. Methane stays in the
atmosphere for 7-10 years. Each methane molecule traps about 25
times as much heat as a CO, molecule. Atmospheric concentration
of methane is 1.675 ppm and it is increasing at a rate of 1% annually.

Nitrous Oxide (N,0):

It is responsible for 6% of the human input of greenhouse gases.
Besides trapping heat in the troposphere, it also depletes ozone in the
stratosphere.Nitrous oxides are generated mainly by fertilizers. Its life
span in the troposphere is 140-190 years and it traps about 230 times
as much heat per molecule as CO,. The atmospheric concentration of

N,O is 0.3 ppm and is increasing at a rate of 0.2% annually [6,7].
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6%

Figure 3: Green house gases and their ratio (%) [2]

These gases are playing their negative part in increasing the havoc of
global warming. They are continuously causing an increase in the
earth’s temperature.

Causes of Global warming

Urbanization and rapid industrialization have led to deforestation,
destruction of forests and uncontrolled burning of fossil fuel. Air
pollutants like carbon dioxide (CO,), nitrous oxide (NO,), methane
(CH,), Chlorofluorocarbons (CFCs) are liberated in the atmosphere.
These gases are green house gases as they allow the solar radiation to
pass through them but then absorb and reradiate the heat back to the
earth, causing green house effect.”

When a balance exists between the amount of energy received
and the amount of energy reflected from earth back into space, the
average temperature of earth remains more or less constant (Average
global temperature is 15°C). With the presence of green house gases
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and gradual increase of carbon dioxide (CO,) in atmosphere there is
a chance of increase in global temperature[9].

Tablel: Sources of green house gases

Green house Gas Source of discharge Percentage of discharge |
Carbon dioxide (CO,) Burning of fossil fuels 81%
Destruction of forests 17%
Cement plants 2%
Methane (CHs) Rice cultivation 30%
Domestic animals 20%
Burning of vegetation 17%
Landfills 12%
Coal mines 9%
Natural gases 12%
Nitrogen oxides (N-0) Burning of fossil fuels 43%
Use of fertilizers 25%
Burning of vegetation 25%
Cultivated land 7%
Chloroflucro carbons (CFCs) | Industrial activities 100%

Impacts of Global warming

Global increase in temperature of earth will have serious conse-
quences on human society, agriculture, plants and animals.A rise in
global temperature by more than two or three degrees may lead to
global warming which will cause serious ecological effect: melting of
glaciers and ice caps at poles; flooding of coastal areasincrease in sea
level; submersion of islands and change in climatic conditions[9].

Melting of glaciers:

Glaciers in the Himalayas are melting at an “exceptional” rate be-
cause of global warming; threatening the water supply of millions
of people in Asia, according to a study published on 6* December,
2021, by a researcher’s tem of University of Leeds, UK.The study,
published in the Journal Scientific Reports, also shows that Hima-
layan glaciers are shrinking far more rapidly than glaciers in other
parts of the World.The acceleration of melting of Himalayan gla-
ciers has significant implications for hundreds of millions of people

Environmental Issues: Risk, Management And Sustainable Development 57

who depend on Asia’s river systems (Brahmaputra, Ganges and Indus)
for food and energy [10].

Global temperature increase: _

It is estimated that the earth’s mean temperature will rise between
1.5 to 5.5°C by2050 if input of greenhouse gases continues to rise at
the present rate [6].

Sea-level rise:

Global warming is likely to result in a rise in sea-levels that could
threaten many coastal areas around the world. It will also melt much
glacier, especially around Greenland. Sea-level changes will compli-
cate life in many coastal regions. A 100 cm rise could submerge 6 per
cent of the Netherlands, 17.5 per centof Bangladesh and many is-
lands. Countries will have to spend huge amounts of money to pro-
tect their shorelines, while poor countries may be forced to evacuate
low-lying coastal regions. New marshes will also form in many
places[2].In India, the Lakshadweep Island with a maximum height
of 4 meters above the sea level may be vulnerable.Life of millions of
people will be affected by the sea level rise who has built homes in the
deltas of the Ganges, the Nile, the Mekong, the Yangtze and the Mis-
sissippi rivers [6].

Human health:

As a result of global warming human populations will be dis-
placed. In a warmer climate people will get more frequently sick.
Diseases now found in the warm tropical areas will spread to new
regions. Many diseases are transmitted by mosquitoes and other ani-
mals when these animals will move into colder regions. Other tropical
diseases including dengue fever, yellow fever and encephalitis may
spread into new regions. It is also predicted that there will be rising
incidence of allergies and respiratory diseases, as warmer air is more
charged with pollutants, fungal spores and pollens [....]. Higher tem-
perature and humidity will increase/ aggravate respiratory and skin
diseases [6].
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Effect on agriculture:

There are different views regarding the effect of global warming
on agriculture.It may show positive or negative effect on various types
of crops in different regions of the world. Tropical and subtropical

regions will be more affected since the average temperature in these
regions is already on the higher side. Even a rise of 2°C may be quite
harmful to crops. Soil moisture will decrease and evapo-transpiration
will increase, which may drastically affect wheat and maize

production.Increase in temperature and humidity will increase pest

growth like the growth of vectors for various diseases[6].

Climate change:
Climate is the average weather of an area. It is the general weather
conditions, seasonal variations and extremes of weather in a

region.Suchconditions which average over a long period-at least 30 °

years. The Intergovernmental Panel on Climate Change (IPCC) in 1990
and 1992 published the best available evidence about past climate
change, the green house effect and recent changes in global
temperature.It is observed that earth’s temperature has changed con-
siderably during the geological times.During the past 10,000 years of
the current interglacial period the mean average temperature has fluc-
tuated by 0.5- 1°C over 100 to 200 year period.Small changes in
climatic conditions may disturb agriculture that would lead to migra-
tion of animals including humans.Climate change upset the hydro-
logical cycle; result in floods and droughts in different regions of the
world, cause sea level rise, changes in agriculture productivity, famines
and death of humans as well as livestock.

The global change in temperature will not be uniform everywhere
and will fluctuate in different regions. By a temperature increase of 1.5
to 4.5°C the global hydrological cycle is expected to intensify by 5 to
10%. Disturbed rainfall will result in some areas becoming wetter and
the others drier.Although rainfall may increase, higher temperatures
will result in mote evapo- transpiration leading to annual water deficit
in crop fields[6].
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Climate Change and NE

The North Eastern Region of India lies between 22°N and 29°5N
latitude and 88° E and 97°30 E longitude and shares international
border with Bangladesh, Bhutan, China and Myanmar .The region
has two main river basins (the Brahmaputra and Barak),a large de-
pendence of the population on natural resources, and poor infra-
structure development. The region is also characterized by diverse
climate regimes which are highly dependent on the southwest mon-
soon (June- September). Over 60% of the crop area is under rain fed
agriculture, and so is in areas highly vulnerable to climate variability
and climate change [1].

Check on Global Warming
Global warming can be checked by reduction the concentration
of CO,, CH,, N,O and CFCs in the atiosphere by adopting the
following measures[2, 6]:
* Reducing the use of fossil fuels.
» Cut down the current rate of use of CFCs and fossil fuel.
* Use of alternative energy sources
+ Shift to renewable energy resources
* Increase nuclear power plants for electricity production
* Shift from coal to natural gas
* Stabilize population growth
* Efficiently remove CO, from smoke
- Plantation of tree at large scale
* Remove atmospheric CO, by utilizing photosynthetic algae
* Use of alternative energy sources
* Use of greenhouse gas reduction techniques during the emission.
* If one-third part of the world is covered by the forest then CO,
will be stabilized

Conclusion
Global warming is a bigdanger and suitable measures must be
taken to undertake this serious problem. This difficulty is not only
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causing problem to the human beings but also to animals and plant‘g. ;
Melting of polar ice caps will lead to floods which can cause mayhem
everywhere. Rise of sea levels will destroy agricultural and fishing
activities. Climate change has remarkable impacts on naturﬂ'.l‘"
structure. Innovative solutions must be brought forward to end this
danger once and forever.India is one of the countries most strongly
affected by climatic change.

resources,economic activities, food security, health and physical i
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Abstract .
The role of population pressure on the forest degradation has

been much worldwide. Forest plays a vital role in protecting and.im—

proving the ecosystem as well as the environment. l?olrest prov_1des

the essential requirements of life to human and other living organtsm.

Rapid increases of human population exert tremendous pressure on

land and other resources and bring about a variety of environmental
problem in the study area. The total number of polpulations of Bezara
Development Block became more during the period of 1961 to 2011

from 34,072 to 83,860. Similarly, density of population became more
from 225km? to 553 km? during the same period. On the other hand,
the area of forest cover is 69.05% is 2005-2006 and it decreased to
65.71% during the period of 2011-2012. Over the years, forest'cover
of this block is decreasing due to the practice of illegal felling ?f
trees, smuggling of forest product and lumbering. Apart from it,
large scale forest destruction is going on in the name of Four Lar_1e
Highway construction. With this background an attempt is made in
this paper to assess the extent of forest cover change in the block
using relevant data from both primary and secondary sources. The
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study reveals that if the nature and degree of deforestation continues
like this, the ecology and ecosystem of the reserved forest will affect
greatly losing its rich biodiversity in near future. It is thus the high time
to do something effectively to address such as crucial problem of the
region.

Keywords: Forest degradation, Ecosystem, Biodiversity

Introduction

Population growth of an ever-increasing rate is a major factor and
is fast losing the capacity of earth to support life. The experiences of
deforestation, loss of biodiversity, soil erosion, atmospheric pollu-
tion, floods and droughts are living examples of the world at stake.
Human action by itself has endangered the environment. With the
increase of population and growth of industrialization, infrastructural
development activities, the dependenicy of human beings on the for-
est resources and forest land has increased manifold which in turn
results in the destruction of the virgin green blanket. Today due to
increasing population the interaction with forest is becoming more
and more intense leading to loss of many important resources. The
rural population of the Bezara Development Block in Kamrup dis-
trict became more than double during the period 1961 to 2011 from
34,072 to 83,860. At the same time, the density of population in the
study region increased proportionately from 225 km? in 1961 to 553
km?” in 2011. To develop him and his surrounding, man directly or
indirectly depends on nature. But the long process of development
brings in over exploitation of nature and in turn destruction thereof.
Along with human resources, land, water and vegetation are the three
important natural resources necessary for sustainable growth. Increased
population leads to overuse of natural resources, endangering the
welfare of future generation.

The increasing population pressure and density of population re-
duced the per capita availability of forest land over the time. It was
35.33% in 2001 and was reduced to 34.21% in 2011 in Assam. Simi-
latly, the forest area of Bezara Development Block was 69.05% in
2005-06 and was reduced to 65.71% in 2011-12. Now due to in-
creasing population and huge gap between demand and supply, for-
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ests have been ruthlessly exploited to meet the increasing demand of

fuel, fodder and timber. Depletion of natural forest-based resources

is increasing at a rapid rate due to poverty, low agricultural productiv-

ity, urbanization and industrialization.

_ In the study region of the Bezara Development Block in Kamrup |

district, such developmental activities mainly infrastructural develop-
ment and high demand for forest resources continue the destruction
and degradation of forest cover. The forest area has been shrinking
as a result of land cleared for construction of new urban areas, indus-
trial plants, roads, educational institutions and health care centre etc.

There are ten selected sample villages near the reserved forest of the

study region where 40.29% of the tribal people depend on forest

resources. Their main source of income is agriculture and allied activi-

ties. In this reserved forest, people are enjoying direct as well as indi-
rect benefits from the forests in case of getting fuel, fodder, shelter,
food, vegetables, fruits, etc. Deforestation is the result of rampant
planning and non- precautionary action on the part of human being.
Hence, in the light of ever-increasing demand, concept of multiple
use of land with multiple tree species has become immensely impor-
tant.

Study Region

The Bezara Development Block is located in the north eastern
part of Kamrup district of Assam (Fig:1.1).It is a geographical area
having micro physiographical, cultural, historical and economic bases.
The area extends latitudinally from 26°10/ North to 26°22/ North and
longitudinally from 91°39/04// East to 91°49/50" East. It covers an
area of 138 km?with a total population of 83,860 (2011 census) dis-
tributed over 57 villages. At present it consists of 7gaonpanchyats like
Agdala, Bezara, Mandakata, Dhopatari, Saraighat, Rudreswar and
Lachitgarh and 3 mouzas, viz SilaSundariGhopa, Bar Bongsar and
part of Pub Bangsar mauza.The area is bounded on the east by the

river Barnadi, on the west by the Madartala and Pub Bangsar mauzas, |

on the south by the river Brahmaputra and on the north by the Karara
mouza.
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Obijectives
The paper is based on the following objectives:

* To analyse the population trend and population density in the Bezara
Development Block in Kamrup district of Assam during 1961 to
2011.

* To analyse the reserved forest areas of Bezara Development Block
in Kamrup district during 2005-06 to 2011-12.

* To identify the impact of human and infrastructural development
on forest cover.

* To find out some probable measures to reduce the rate of defores-
tation.
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Methodology

The present study is based on both primary and secondary sources
of data. The field study method is applied to collect primary data
based on visiting the villages near the reserved forest to generate rel-
evant information about the situation. While the secondary data are

collected from different books, journal, reports, internet, newspaper
etc. Satellite imageries are also taken to highlight the loss of forest
cover and land use change in the study region. The collected data are

processed, tabulated and represented by graphs, diagrams and maps.
On the basis of the analysis made with the help of the above meth-
ods, conclusion is made on the topic.

Changing pattern of Population Structure

The population scenario in the study region has been tremendously

changed. During 2011 census, the total population of the study re-
gion is about 83,860 representing .31%o0f the Assam’s total popula-
tion. In 1961, the total population of the Bezara Development Block
was 34,072 which have gone up to 83,860 in 2011(table 1.1). In the
whole district of Kamrup (rural), it was 6,99,243 in 1961, which in-
creased to 1,517,202 in2011.Similarly, the state of Assam as a whole
the rural population was 10,056,041 in 1961 which increased to
26,770,730 in 2011. Population increased in these areas due to both
the natural growth as well as legal and illegal migration. On the other
hand, major section of the people lives in below poverty lines who
are mostly agricultural people. The birth rate is high among the peas-
ant communities due to early marriage, low level of female literacy,
religious beliefs, etc. More people mean more inhabited land (increas-
ing population density) and more inhabited land means depleting the
natural resoutces like forest land, agricultural land, water, etc. and
misusing the energy sources. Population pressure has led to encroach-
ment of forest land due to increase need of infrastructural develop-
ment. This have been adversely affected the environment required to
live in.
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Table 1
Trend of rural population growth in Bezara Development
Block, Assam (1961 — 2011)

Study : Total Population
areaDistrict'State | 1961 1971 1991 2001 2011

Bezara
Development Block
Kamrup (Rural)
District

Assam (Rural) | 1,00,36,041| 1,33,35,930 | 1,99.26.527 { 2,32,16.288 | 2,67,70,730
|

307 | 9006 | 67361 | 80.369 | 83860

699243 | 956265 | 1344856 | 1614107 | 15.17202*

*Note: Due to creation of Baksa district.

Source - Census of India for 1961, 1971, 1991, 2001 & 2011

Trend of Population Growth in Bezara Development
Block, Kamrup (R) District and Assam (1961 to 2011)
5 30,000,000 ]
3 25,000,000 +
E 20,000,000 +
a o
£ 15,000,000 -
3 :
_; 10,000,000 e Assam (Rural)
2‘ 5,000,000 -+
0 . ——Kamrup (Rural)
District
1961 1971 1991 2001 2011
Year sembETNE
Development Block
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Changing pattern of Population Density

Density depends on many natural and human factors, such as, soil,
rainfall, climate, economic resources, and the stage of economic
_ growth and so on. Since, these factors differ in many places, the den-

sity will also differ. There is a wide variation in distribution and den- .

sity of population throughout the Bezara Development Block of
Kamrup district.
Table 2
- Density of Population in Bezara Development Block,
Kamrup Ditrict, Assam, (1961 -2011)

Population Density (per kn?)
Study region/ District/ State
1961 1971 1991 2001 2011
Bezara Development Block - | 223 324 445 530 553
Kamrup District 171 234 329 k ¥ 436
Assam 130 172 257 340 397

Source: Census of India, 1961, 1971, 1991, 2001 & 2011

Population Density in Bezara Development Block, Kamrup
(R) District and Assam (1961 to 2011)
1600
_g 1400
= 1200
§_' 1000 +
® 8004
600 +
400
S 200
o
1961 1971 1991 2001 2011 Block -
Year

The variation in physical condition, distance from the urban cen-
tres or industrial centres, degree of transport accessibility and eco-
nomic advancement are largely responsible for population distribu-
tion in the area. Better transport and communication facilities com-
bined with the on-going process of urbanization and industrialization
are largely associated with high concentration of population in Bezara
Development Block. During 2011 census, the density of population
in this part of the district was found to be 553 km?against 225 km’ in
1961, while the corresponding densities of Kamrup (rural) averages
were 436 and 171 and that of the state average were 397 and 130
respectively. It is further seen that the density of population in the
study areas ofBezara Development Block is consistently higher than
that of the district and the state averages.

Human impact on Forest Cover

Forest plays a vital role in protecting and improving the ecosystem
as well as the environment. These forests facilitate the conservation
of ecological balances, bio- diversity, enhance the quality of environ-
ment by checking soil erosion, water cycle, act as a carbon sink which
balances the carbon dioxide and oxygen in the atmosphere and facili-
tate in reduction of the greenhouse gases effect. Nature has endowed
Assam with a rich potential for the development of forest. Assam
occupies a significant place in wildlife map of the country for her rich
and rare birds and animal species. Forest department sources disclose
that as much as 55% of the forest area loss in Assam has been caused
by filling of trees, 25% for encroachment and 20% for shifting culti-
vation. On the other hand there was 18,060 sq. km of area under
reserved forest in Assam in 2003 which came down to 13,869 sq km
of in 2007 indicating a loss of 2184 sq km of the reserved forest area
in few years period. On account of deforestation, tempering with
nature, uncontrolled grazing in the catchment areas and soil erosion,
floods have become a recurring phenomenon in many parts of the
region and Assam. Due to rapid growth of population there has
been an increasing pressure of man on the limited forest lands.
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The data on forest cover reveals some contradictory trend '(table
1.3). Data from the IRS Liss IT1, Images shows in the study region of
Bezara Development Block 2005-06 to 201 1—.12. Therc‘are some
popular forests reserved found in the study region are as in the fol-

lowing list.
Table 3
2005-2006 (Area in Knr) 2011-2012 (Area in Kmv®)

PL P.C. P.C.of P.C.of PC. P.C.of P.C.of P.C. of Built-

of of Built-up | Builtup |of _ | Stone Built-up | upRural
Name oftheBlocks | | o ne |Mining |Ruml | Forest | Quanrying | Mining | inhabitant

area | Quam- | & inhabitant | area &

ying | Industrial Industrial

Asym‘.hllri .57 2.10 29.4% 56 7.30 3.79 3594 7.40
Bamuni Pahar 221 599 70.51 10.43 1.88 13.33 92.63 11.36
Dirgheswari 30.80 | 40.41 - 4928 29.04 61.04 - 61.70
Malong Pahar 0.54 0.70 - 33s 0.51 0.94 ;::l
Manik Nagar e 0.90 - - 8.53 0.88 - - p 10 |
Natowanacha 1482 | 4.12 526 14.34 6.36 - 8.01
-Silu 12.21 | 13.62 - 530 1176 1833 - 931
Total area 4984 | 55.73 T2.46 61.62 4743 7495 93.17 7781
(in Km?)

P.C of Reserved Forest in Bezara Development Block
(2005-06 to 2011-12)
Source: IRS Liss ITT, Images (2005-06 and 2011-12)

P.C.of Reserved Forest Areas of Bezara
Development Block(2005-06 te 2011-1 2)

p.cof Area

=20035-2006

®2011-2012

Fig 4.
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* Agyathuri Reserved Forest

* BamuniPahar Reserved Forest

* Dirgheswari Reserved Forest

* MalongPahar Reserved Forest

* Manik Nagar Reserved Forest

* Natowanacha Reserved Forest and
* Sila Reserved Forest.

The GIS data on the land cover classes of these mention forests
indicate a significant increase in the area under stone quarrying, built
up mining and industtial and built up rural inhabitant. Most of the
reserved forest areas since 2005-06 onwards to 2011-12 reveal a de-
clining trend. The forest cover area is not only decreasing but also
quality of forest is deteriorating and dense forests are becoming open
forest or scrub. The area of the forest cover is 49.84 % in 2005-06
and it decreased to 47.43 % during the period of 2011-12. Due to
increase in population pressure in that region, the forest cover is rap-
idly decreasing from the entire region. The increasing population pres-
sure and density of population reflect the per capita availability of
forest land is decreasing in the Bezara Development Block; it is found
that the area under forest land is decreasing and on the other hand
stone quarrying, mining and industries are increasing year by year.
Moreover, one of the major factors affecting forest cover is the best
place to accommodate the growing pressure of additional human
population in the study region. As a result, the growing population is
gradually widening in the forest cover area.

The tribal villages near the forest areas, most of the rural people
depend on forest based natural resources. Hence, forest-based re-
sources have been providing them motherhood affection. They are
getting and enjoying direct and indirect benefits from forest based
natural resources in case of getting fuel, fodder, shelter, food, minor
forest product, etc. Most of the families do not have the land or
resources to grow their own fuel wood trees etc. Some of the land-
less migrants are given to priority for their settlement in the forest
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areas. Thus, the rapid growing population pressure is the main causes

of deforestation in the study region.

Infrastructure Development Impact on Forest covers

From ancient time to present time, to meet the demand of popu-
lation explosion, deforestation has been increased at a faster rate in
Bezara Development Block. History tells that the first depletion of
natural forest resources was started in the study region since Chinese
Invasion (1962). During this period, Defence made so many camps
in the different forest areas (mainly in Natowanacha and Dirgheswari
reserved forest) in the study region. Now-a-days, it has been noticed
that the Govt. of Assam has taken various developmental programmes
like construction of foreland (Black Topped Surface roads), urban
areas, industrial unit plants, educational institution and health care can-
ters etc. There are lots of infrastructural development is taking place
at a very faster rate since last two- three years. The network of mod-
ern road transport causes degradation of environment throughout its
tracts along with the change of land use. In the construction of Black
Topped Sutface roads causes land use change by occupying land of
different types (agricultural land, built-up land, forest land, etc.) per-
manently for right of way (ROW).

On the other hand, stone quarrying and mining are increasing year
by year in the study region. These also lead to decrease the forest
cover area. These developmental activities are carried out through
cutting of tree cover. In addition to above, forest area is being used
for opening up new industrial units, building, commercial and resi-
dential purposes in order to accommodate expanding urban areas. In
general, deforestation leads to massive soil and land erosion in Barnadi,
Puthimari tributaries, Kalajal sub tributaries and the river Brahmaputra
which flew through the heart of the Guwahati city. In fact deforesta-
tion has important bearing on human health habitation and livelihood,
all of which culminating in to environmental issues adversely affecting
the human society and pausing a trend to development of future
generation. Hence, deforestation has many effects on the earth sur-
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face. The chief effects of it are soil erosion, disruption of water cycle,
loss of bio diversity, flood, climate change etc.

Remedial Measures
The remedial measures may be disseminating encouraging active

participation of all for the conservation process. The remedial mea-

sures may be taken is follows:

* In the rural areas, the family welfare programmes should be initi-
ated honestly and sincerely.

* To meet the demand of fuel, fodder and timber for increasing
population, implementation of horticulture or agro- forestry sys-
tem in the study region is needed.

* Infrastructural development is compulsory, so the forest depart-
ment has undertaken some plantation programme in the degraded
areas of the region. '

* The inhabitants should be encouraged to carry out wildlife and
ecosystem conservation.

* Proper environmental education should be imparted to the people
so that the people can appreciate the importance of sustainable
environment.

* Programmes should be organized to create awareness about harm-
ful effects of burning of fuel wood on health. Interactive work-
shop to promote the usages of bio-gas plants, LPG and pressure
cookers are also equally important.

Conclusion

The present paper tried to explain that growing population pres-
sure is a vital factor and can be regarded root cause for affecting the
forest cover area in Bezara Development Block. Along with popula-
tion pressure, population density is also increasing putting additional
pressure on forest to accommodate habitation and also collecting
food, fuel, fodder, shelter, etc. This has adverse effect on the quality
of forest, changing dense forest into open forest or scrub. Economic
growth is important to meet the demand of increase population but
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Abstract

Hazard is the process, which has the potentiality to cause mass
damage and harm to the normal environment when unfurled in a
large scale. Disaster is hazard transformed into havoc due to various
factors,either manmade or natural.Disaster is the event that occuts
suddenly and causes harm to the normal life where it occurs. Ex-
ample: say,earthquake- it is only hazard when does not cause any kinds
of loss but if it causes harm to the normal situation then it is the
disaster situation. This paper explores details into the multiple facets
and contributory factors that can turn a hazard into a disaster com-
bined with the eventual consequences. Also, I look into the several
international national regional local administrative interventions,policies
and framework for hazard and disaster management along with the
Disaster Management Act 2005 which brought about a paradigm
shift in India disaster management scenario.Furthermore, I glimpse
inside the disaster management cycle and risk reduction measures,which
in turn can isolate a hazard from disastrous eruption.Hence,the aim
of this paper is to understand the basics of hazard and disaster and
what can be done,not only at Governmental level but also at commu-
nity and individual level to ensure a better resilient socio-economic
and environmental system of our society in order to curb the menace




78 Environmental Issues: Risk, Management And Sustainable Development

of disaster and effective management of hazard. The greater pege

spective remains to build a sustainable development strategy.
Key words: Hazard, Disaster paradigm, menace.

Objectives:

1. To understand the Disasters and Hazard with Indian man-

agement system.
2. To get knowledge how to take precautions in this crucial time
and help others if possible.

Introduction

Potential to do damage, harm of mankind is the Hazard and when
it happens in a area where people live and causes destruction then it is
* called Disaster. Disaster may be -Man made and natural. Man made
disaster have an element of human intent,negligence or error involv-
ing a failure of man made system. Example — Bhopal gas tragedy
(2. And 3%, December 1984). It is a man-made disaster. It is con-
sidered as one of the World worst industrial disaster. Natural disaster
- say Flood. But whatever may be disaster we have to manage it if
possible.

Discussion

The world has seen many disasters and hazard- some are man
made (wars, nuclear accidents, oil spills, fire etc.) and some are natural
(tsunami, earthquake, flood etc.) In 2014 in a journal named Risk Analy-
sis, Michael Siegrist and Bernadette Sutherlin said that generally people
are more angered and frustrated by a disaster that are man made than
the natural one and so, the researchers predicted that man made disas-
ters are more severe than natural ones, They checked the ratings of
survey’s respondents of chemical plant explosion releasing sulphur
dioxide causing death of 15 people and a natural volcano that re-
leased the same gas causing death. The main cause may be our mindset
up. We think the natural force is uncontrollable and so the natural
disaster is seen as inevitable and it is a bit easier for us to reconcile to
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the losses. But man made disasters are assumed to be preventable
and so it is hard to accept the losses caused by it and who starts it is
compared with Devil. :

Now all disasters are hazard but all hazards are not disasters. When
there is harm to life and property of humans, then it is treated.as
disasters, but today most hazards are turning into disasters due to
huge population of world. Human communities have extended in
almost every terrain,every environment; so a small scale hazards turn
into a disastets. ;

The word, which quantifies the probability of a hazard turning
into a disaster, is Risk. There is a Risk equation-

Risk = Threat x Vulnerability x Cost.

When the risk enough then a hazard turns into a disaster.

Floods are hazards but when it is in populated area and causes harm
to mankind then it is disaster. It usually happens from June to Octo-
ber in North east India we can prepare for it by taking many stepsat
community and individual level to reduce the damage; so that it doesnot
turn to disaster.

Floods cause due to

1. Long lasting Heavy rain.

2. Construction work that prevent the natural flow of water.
3. Dams, embankments break.

So, we should listen T.V and radio news and loudspeakers for
flood warnings, protect our important and valuable documents by
wrapping with waterproof papers and keeping it in a dry high place,
reserve enough dry food and drinking water, If we have a boat then
it should be maintained, prepare bamboo and ropes to make a mez-
zanine in our house to stay in, protect water supply by covering well
and water containers and at last we should know where we can get
help if someone of our family is injured. If possible, all of us should
have a life jacket if not then we should manage other things that float
to hold onto. Example- inner tubes, big empty plastic containers,
banana trees. After the flood we should not enter any house or build-
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ings that have been flooded unless they are checked by adult
should use mosquito nets when we sleep. We should not use any food
-that soaked with floodwater and also seek medical help if necessary:

But one thing is that at any situation we should not be panic and

manage in a cool brain if possible.

The basic principle of disaster management is to reduce the Risk
and this can be done by minimizing any of the three variables of the
above-mentioned equation. We cannot control the threat, so, we should

focus on vulnerability and costs. Generally, the vulnerability is under
human control. For example- if the area is prone to earthquake, then
by making (incorporating) earthquake resistance building we can re-

duce the vulnerability. Cost is also under our control but as it is a

consequence of our development, in most cases we cannot minimize
it. Hazard is a part of our life,of our planet. We cannot get rid of it,
but we may try to prevent it to be a disaster with not only in Govern- .

mental level but also at community and individual level.

For efficient management of disasters and other matters related
to it, an Act was passed by Government of India on 23%. December
2005. It has 11 chapters and 79 sections. Under this act there are 5
governing bodies that act to ensure an effective response in the time
of disaster.

1. National Disaster Management Authority.
2. National Executive Authority.

3. State Disaster Management Authority.

4. District Disaster Management Authority.
5. National Disaster Response Force

Conclusion

Hazards and Disasters are the part of life. We have to manage it
and should work for sustainable development and so,we should not
be panic at the time of disaster (though it is very hard), and should do
what the situations permit.
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Abstract

The increase of waste generated by the business, as well as the
expansion of the renewable energy industry, with solar energy re-
sources playing a vital role, is a cause for concern. Installed solar ca-
pacity now exceeds 500 GW globally, with capacity expected to reach
5000 GW by 2050. With an estimated lifespan of 25 years, this in-
credible growth is likely to produce significant solar waste of up to
15%. While recent solar research has concentrated on boosting effi-
ciency, little attention has been paid to the disposal of solar panels that
have been removed. Recycling is an option, but only a few businesses
are capable of doing so efficiently. This article examines and analyses
the technology utilised in the field to address this problem while si-
multaneously ensuring environmental conservation, resource availability,
and recycling. By 2050, there will be 60 million tonnes of solar waste
if it is not properly recycled. In their opinion, there is a thorough
examination of the numerous technical challenges surrounding solar
panel waste recycling and recovery, environmental protection, and
waste management. The economics of solar power recycling are ex-
amined, as well as the impact on health and the environment, as well
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as policies, to ensure that the technology is viable and non-toxic for
future devcloprnent.

Keywords: Solar waste management, Waste recyclmg, Solar panels,

circular economy, solid waste

Introduction

India is blessed with tremendous solar energy potential. India re-
ceives around 5,000 trillion kWh of solar energy each year, with most
portions getting daily radiation of 4-7 kWh m-2. The major contri-
bution to electricity production is from conventional sources, such as
coal and petroleum, which is polluting the environment. Solar energy
is a viable option for combating global climate change and fossil fuel
pollution (Lakshmi e al, 2019). Photovoltaic (PV) technology may be

‘used to create solar electricity, which is a potential approach for com-

bating climate change. PV modules now have a 25—yea'r
lifespan;however, it is also true that PV technology will decline Onc'e it
reaches the end-of-life stage. PV technology EOL management 1s a
critical issue for cleanenergy technologies (Rathore ¢f ak, 2019). In
2012, India had just 1 GW of solar power installed; by 2019, it had
grown to 85.9 GW (shown in Figure 1). The Indian government is
committed to achieving the Jawaharlal Nehru National Solar Mission’s
aim of installing 100 GW of solar capacity by 2022.As the number
of solar PV panels installed has grown, so has the amount of waste
generated when these panels reach the end of their useful lives (EOL).
According to an estimate by Suresh e al, (2019), around 200,000
tonnes of solarPV waste would be created by 2030, rising to 1.8
million tonnes by 2050. According to IRENA, this renewable gar-
bage would expand to around 60 million tonnes globally. Most ?V
panels installed in the last5—6 years will turn into waste in the coming
20-25 years. It is vital to establish low price recycling technology for
rapid commercialization and advancement of the PV industry. Gov-
ernments should propose an administrative system that would set out
various measures to be followed by diverse stakeholders as they co-
operate in recycling of waste (D’Adamoer al, 2017). The commer-
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cialization of solar waste recycling has begun, but additional work is
needed to speed up this recycling technique. Managing EOLPV mod-
ules in order to recover valuable materials that may be used to replace
fresh ones is a critical step toward achieving sustainability. The goal of

-this review study is to demonstrate several solutions for recycling so-
lar waste.

B Rencwable
Sources
Thermal-230.7 GW : Energy
RES- 85.9 GW 2% ¥ Thermal
Hydro- 453 GW J— ;

Figure 1. Total installed power capacity in India. RES: renewable
energy sources.
Source: MNRE, 2019

Overview of PV module technology

India is unable to manage and handle large volumes of solar waste
due to a lack of legislative rules. Vatious hazardous materials, includ-
ing as lead and cadmium compounds and polymers are employed in
the manufacture of solar panels. According to Suresh ef al, (2019),
crystalline silicon (c-Si) modules accounted for 90% of Indian PV
system installations, with thin film solar modules accounting for the
remaining 9-10%. In the worldwide market for utility size PV instal-
lations, coppet-indium-gallium-selenide (CIGS) solar cell systems from
a new technology have a share of barely 1%, whereas cadmium tellu-
ride has a share of 6%.The ratio of solar PV waste to new installa-
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tions has risen dramatically, as seen in Figure 2. An early loss scenario
assumes a greater percentage than a standard loss scenario, as seen in
the figure. In a conventional loss scenario, a panel is considered to
have 30 years of life with no early attrition, but an early loss scenario
considers ‘infant,”mid-life,” and ‘wear-out’ failures before the panel
reaches 30 years of life. A drastic increase of 60 million tonnes by the
end of 2050 is projected in a regular loss scenario, whereas waste is
expected to climb to 80 million tonnes by 2050 under an eatly loss
scenario. Preconsumer waste makes up almost all PV waste products,
which ranged from 43,000 to 250,000 tonnes globally at the end of
2016.

(million tonnes)

O RNV 9w e
N

Iy
Cumulative PV capacity (GW)

Cumulative PV panle waste

W Regular loss scenario (million tonnes)
B Early loss scenario (million tonnes)
e Cumulative PV capacity (GW)
Figure 2. Estimation of cumulative solar PV module waste

(million tonnes), 2020—2050.
Source: Chowdhury ¢z al, 2020.

Composition of PV module

The five primary components of the dominating c-Si technology are
Front covers, electrical circuits linking solar cells, an envelope with
two encapsulant layers shielding solar cells, and a rear cover (back
sheet or tempered glass). Copper is utilized in cables and coatings in
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polymers are burned in a furnace but other materials like glass, Si cells
and metals are separated manually. Leftover glass and metals removed
can be sent to recycling units where new wafers can be created. Over-
all, the recycling process was determined to be 99 percent efficient.
Thermal treatment was used to assess the recovery of glass with a
dimension of less than 1 mm, as well as the separation of EVA. The
optimal gas flow rate was determined to be 24 L h1 with a process
temperature of 500°C and a heating rate of 450°C h+1 for one hour
to separate polymers. !
Various methods are adopted for recycling PV panels on the basis
of chemical and physical treatment. Kim and Lee (2012) used ultra-
sonic irradiation and solvents like trichloroethylene (TCE), benzene,
and o-dichloro benzene (o-DCB) at various temperatures, irradiation

periods, and ultrasonic energies to improve the recovery rate of the

EVA layer. During the recycling of the polarizing film of old liquid
crystal display panels, Wang and Xu (2016) used pyrolysis technology
to remove 99.77 percent of organic materials and get a 98.33 percent
yield of acetic acid. Zhang and Xu used nitrogen pyrolysis to recycle
plastic, glass, and gallium from solar PV waste, achieving a 100%
organic conversion rate.

Figure 4. PV recycling methods.Source: Chowdhury ef al, 2020.
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Optical method for recycling

This involves the separation of the glass structure. After removing
the frame and terminal box, the used PV module is placed into opti-
cal treatment equipment. Optical therapy, as the name implies, is an-
nealing with a laser or a flash light. Each module takes about one
minute to treat. After the treatment is finished, the cover glass and
substrate glass are separated. CdTe and CIGS are also treated with an
acid such as methanesulfonic acid (CH4O3S). Further processing can
be used to recover, recycle, and purify metals found in modules. So
far, only a few therapies are commercially accessible, while others are
still in the laboratory or in study. German firms have a solid track
record when it comes to recycling c-Si solar panels.

Indian recycling status

In its instructions, India’s Ministry of New and Renewable Energy
has urged developers to guarantee that all solar PV modules be dis-
posed of or recycled following their end-of-life stage. Developers
must meet WEEE waste (management and handling) requirements,
although there is presently no waste disposal system in place. New
rules focus on non distributing responsibilities to various manufactur-
ers, distributors and dealers. It should be made mandatory for all
consumers to return the product for recycling, only then should con-
sumers be returned their deposit funds. Producers should also create
awareness and must ensure that all consumers dispose of e-waste in
the right way. Due to low objectives and inadequate execution, India
lacks the recycling infrastructure to deal with available e-waste amounts
and is underprepared to manage the growing volumes. According to
research, just 4% of garbage was recycled between 2015 and 2017,
20% of collection objectives were set, and that number will rise to
70% by 2023. (Suresh ef al, 2019).

Advancement of e-waste rules in India

The Indian government must take immediate measures to oversee
the solar energy business. It is critical to focus on the preliminary first
phase, which emphasizes the adoption of legislation for PV waste
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treatment. Private stakeholders and policymakers must work together

to ensure the sector’s success. To address this developing issue, the

following ideas (Suresh e a/, 2019) can be implemented:

1. When constructing various components for PVplants, all module
makers should bear the EOL stage for panels in mind.

2. Each stakeholder participating in the treatment of these wastes
should have their liabilities and obligations outlined.

3. PV waste collection, treatment, and disposal standards are neces-
sary. :

4. Conducting polls on recycling treatment might help raise aware-
ness.

5. Only PV recycling infrastructures focused on high-value waste re-
covery should be pushed.

Life cycle assessment of recycling processes

LCA studies are used to help with environmental product im-
provements, strategic planning, benchmarking against rival technolo-
gies, and political decision-making, Impacts must be assessed through-
out the material’s life cycle, from extraction through production and
manufacture to waste disposal and recycling. For different environ-
mental indicators chosen as most significant for PV power, Stolz and
Frischknecht (2016) reported the environmental life cycle evaluation
of crystalline silicon (c-Si) and cadmium telluride (CdTe) PV mod-
ules. When compared to recycling c-Si PV modules, the environmen-
tal effect of producing a 3 kWp (kilowatt peak) household PV sys-
tem put on a slant roof was significant (maximum 1.1 percent). The
treatment of PV panels provides the biggest but still moderate con-
tribution to the indicator for climate change (4.8 percent) in the case
of CdTe PV module recycling (Stolz and Frischknecht, 2016). The
use of fossil energy resources and respiratory problems induced by
air pollution contribute the most to environmental consequences in
the life cycle. Copper-indium-selenide (CIS) thin film has the lowest
environmental effect of all the other varieties since it utilizes more
copper for coating and contact purposes in production. Because of

Environmental Issues: Risk, Management And Sustainable Development 93

the significant quantity of cadmium used in coatings, CdTe panels
have the most impact.Jungbluther a/ (2007) analysed environmental
impacts of different systems based on a valuation with Eco-indicator
99. As shown in Figure 5, the highest contribution of environmental
impacts in the life cycle is-due to the use of fossil energy resources
and respiratory effects caused by air emissions of particulate matter
(PM) and nitrogen oxides.
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Figure 9. Comparison of different PV technologies by valuation
with Eco-indicator 99.
Source: Jungbluther al, 2007.

Conclusion

Certain dangerous and poisonous chemicals, such as Cd and Pb,
are employed in tiny quantities during the fabrication of solar PV
modules. To minimize harmful impacts on individuals and the envi-
ronment, it is critical to monitor and manage these compounds in
solar waste that will be present at end of life (after 25 years). As the
solar industry grows in prominence, technical advancements in waste
management should address proper recycling procedures.
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Solar panels are currently recycled in a time-consuming and ineffi-
cient manner. Although gallium, indium, and germanium are utilized
in the manufacture of PV panels, only the silicon used in the panel
terminals may be recycled. Another issue with recycling is the release
of solvents, which may be controlled by utilizing an activated carbon
fibre adsorption recycling condensation system. This mini-review fo-
cused on determining the viability of PV panel waste management
and presenting numerous research and development opportunities in
the PV sector to address difficult concerns. To comprehend models
that can enable systematic change for economic goals, policymakers,
institutions, and the business sector must work together. For parties to
collaborate correctly on recycling agreements, a regulatory structure
encompassing a number of stakeholders is recommended. During
the development of PV modules, sustainable materials should be em.-
ployed. ' ‘ '
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Abstract

Environment Pollution is a wide-reaching problem and it is likely
to influence the health of human populations is great. Man’s activities
through urbanization, industrialization, mining and exploration are at
the forefront of global environmental pollution. The affects of envi-
ronment pollution in the perspective of air pollution, water pollution,
soil waste pollution on human by diseases and problems, animals and
plants. Both developed and developing nations share this burden to-
gether, though awareness and stricter laws in developed countries have
contributed to a larger extent in protecting their environment .De-
spite the global attention towards pollution, the impact is still being
felt due to its severe long-term consequences. This chapter examines
the types of pollution and causes and effects of pollution and prof-
fers solutions in combating pollution for sustainable environment and
health.

Keywords: Environment Pollution, Air pollution, Water pollution,
Soil pollution, Sustainable remedies.
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Introduction:

For normal and healthy living a Conducive environment is re-
quired by all living beings, including humans, livestock, plants, micro-
organisms and the wild life. The significance of environmental fac-
tors to the health and well being of human populations is increasingly
apparent. Environment pollution is a wotldwide problem and its
potential to influence the health of human population is great.The
favourable unpolluted environment has a specific composition. When
this composition gets changed by addition of harmful substances, the
environment is called polluted environment and the substances pol-
luting it are called pollutants. Environmental pollution can, therefore,
be defined as any undesirable change in the physical, chemical or bio-
logical characteristic of any component of the environment (air, wa-
ter, soil), which can cause harmful effects on various forms of life or
property. Environmental pollution could be of various types, L.e. Air
Pollution, Water pollution, Soil Pollution, Marine Pollution, Noise Pol-
lution, Thermal Pollution, Nuclear Hazards.

Air Pollution:

The air we breathe is an essential ingredient for our wellbeing and
a healthy life. Unfortunately polluted air is common throughout the
world. Polluted air contains one, or more, hazardous substance, pol-
lutant, or contaminant that creates a hazard to general health. The
main pollutants found in the air we breathe include, particulate mat-
ter, PAHs, lead, ground-level ozone, heavy metals, sulphur dioxide,
benzene, carbon monoxide and nitrogen dioxide. The natural sources
of air pollution are volcanic eruptions, forest fires, sea salt sprays,
biological decay, photo chemical oxidation of terpenes, pollen grains
of flowers, spores etc. Radioactive minerals present in the earth crust
are the sources of radioactivity in the atmosphere. Man made sources
include thermal power plants, industrial units, vehicular emissions, fossil
fuel burning, agricultural activities etc. Thermal power plants have
become the major sources for generating electricity in India as a nuclear
power plant could not be installed as planned. The main pollutants
emitted are fly ash and sulphur di-oxide. Metallurgical plants also con-
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sume coal and produce similar pollutants. Fertilizer plants, smelters,
textile mills, refineries, chemical industries, paper and pulp mills are
other sources of air pollution. The most important indoor air pollut-
ant is radon gas. Radon gas and its radioactive daughters are respon-
sible for a large number of lung cancer deaths each year. Radon can
be emitted from building materials like bricks, concrete, tiles etc, which
are derived from soil containing radium. Radon is also present in
ground water and natural gas and is emitted indoors while using them.
Air pollution can be minimized by the following methods:
Sitting of industries after proper environmental impact as sessment
studies.
Minimize activities which cause pollution like transportation and
energy production.
Modification of process and or modification of equipments.
"~ Use of appropriate material. ' E
Using low sulphur coal in industries.
Vehicular pollution can be checked by regular tune-up of engines,
replacement of more polluting old vehicles, installing catalytic
converters, by enginemodification to have fuel efficient mixtures
to reduce CO and hydrocarbon emissions; and slow and cooler
burning of fuels to reduce NOx emission.
* Using mass transport system, bicycles etc.
Shifting to less polluting fuels.
Using non-conventional sources of energy.
Planting more tress
Reduction of pollution of source.

Water pollution:

The water we drink isessential ingredients for our wellbeing and a
healthy life. Unfortunately, polluted water and air are common through-
out the world. Polluted water consists of industrial discharged efflu-
ents, sewage water,rainwater pollution and polluted by agricultureor
households cause damage to human health or the environment. This
water pollution affects the health and quality of soils and vegetation.
Water pollution is the contamination of water bodies, usually as a

Environmental Issues: Risk, Management And Sustainable Development 99

result of human activities, so that it negatively affects its uses. Water
bodies include lakes, rivers, oceans, aquifers, reservoirs and ground-
water. Water pollution results when contaminants are introduced into
thesewater bodies. Water pollution can also lead to water-borne dis-
eases for people using polluted water for drinking, bathing, washing
or irrigation. In fact, the effects of water pollution are said to be the
leading cause of death for humans across the glove. The main water
pollutants include bacteria, viruses, parasites, fertilisers, pesticides, phar-
maceutical products, nitrates, phosphates, plastics, faecal waste and
even radioactive substances. These substances don’t always change the
colour of the water, meaning that they are often invisible pollutants.
That’s why small amounts of water and aquatic organisms are tested
to determine water quality. It is sometimes caused by nature such as
when mercury filters from the earth’s crust, polluting oceans, rivers,
lakes, canals and reservoirs. However, the most common cause of
poor-quality water is human activity and its consequences. Water pol-
lution can be reduced by taking the followig measures:

Reduce Carbon dioxide emissions to prevent global warming

and acidification of the oceans.

Reduce the use of chemical pesticides and nutrients on crops.

Reduce and safely treat waste water so that, as well as not pollut-

ing, it can be reused for irrigation and energy production.

Restrict the use of single-use plastics that end up floating in rivers,

lakes and oceans, many as micro plastics.

Encoutage sustainable fishing to ensure the survival of species

and avoid depletion of the seas.

Soil Pollution

It refers to anything that causes contamination of soil and de-
grades the soil quality. It occurs when the pollutants causing the pollu-
tion reduce the quality of the soil and convert the soil inhabitable for
microorganisms and macro-organismsliving in the soil. Soil contami-
nation or soil pollution can occur either because of human activities
or because of natural processes. However, mostly it is due to human
activities. The soil contamination can occur due the presence of chemi-
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cals such as pesticides, herbicides, ammonia, petroleum, hydrocar- 13

bons, lead, nitrates, mercury, naphthalene etc. in the excess amount.

The primary cause of soil pollution is a lack of awareness in general

people. Thus, due to many different human activities such as overuse

of pesticides the soil will lose its fertility. Moreover, the presence of

excess chemicals will increase the alkalinity or acidity of soil thus de-
grading the soil quality. Improper management of solid waste is one
of the main causes of environmental pollution. Land pollution is one
of the major forms of environmental catastrophe our world is fac-
ing today. Disposal of plastics, cans and other solid waste falls into
the categoty of soil pollution. Disposal of electrical goods such as
batteries causes an adverse effect on soil due to the presence of harm-
ful chemicals. For instance, lithium present in batteries can cause leach-
ing fsoil. Regular construction can cause excessive damage to the soil
due to the lack of proper drainage and surface run-off. This waste
disposed of by human contain chemical waste from residential areas.
Moreover, leaking of sewerage system can also affect soil quality and
cause soil pollution by changing the chemical composition of the soil.
Soil pollution can be reduced by taking the following measures:
Recycling of waste before disposal, recycle and reuse products.
Use of organic fertilizers instead of chemical fertilizers and pesticides.
Proper maintenance of sewage system, proper disposal method of
household and industrial waste.
Reforestation and afforestation should be promoted.
Use of correct farming techniques.
Community education and awareness get the locals involved.

Conclusion )

It appears that polluted environment is an global issue and world
community would bear worst results more as they already faced. As
effective response to pollution is largely based on human appraisal of
the problem and pollution control program evolves as a nationwide
fixed cost-sharing effort relying upon voluntary participation. Educa-
tion, research and advocacy are lacking as preventive strategy for
pollution in the whole world. Policymakers in developing countries
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need to design programs, set standards and take action to mitigate
adverse health effects of air pollution. If we can change our lifestyle,
attitude and action we surely can prevent our environment from pol-
lution. A small positive step from each individual set a milestot:le fora
community to move that direction and ultimately it will bring the
desired results. Unable to restore the purity of our environment we
will have endangered our own existence in near future.
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Abstract

At present, air pollution is a global problem. It happens when any
harmful gases, dust, smoke and radiations enter into the atmosphere
and make it unhealthy for humans, animals and plants to survive in
the future. Air pollution threatens the health of humans and other
living beings on world. It creates smoke and acid rain, causes cancer
and respiratory diseases and reduces the ozone layer atmosphere con-
tributing to the global warming. The World Health Organization esti-
mates that each year 2.4 million people die as a result of air pollution.
In the era of technology, air pollution cannot be completely elimi-
nated but can be minimized. The state and central government have
adopted a number of laws and regulations for the pollution control
specially air pollution. Moreover, we can control it in various ways.
This paper highlights the different ways to control air pollution.

Keywords: Air pollution, atmosphere, harmful gases, dust, smoke,
acid rain, respiratory diseases, pollution control.

Introduction
Various pollutants create air pollution. A substance which isharmful
to humans and the environment is known as an air pollutant. Pollut-
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ants are in the form of solid particles, liquid droplets, or gases. In
addition, they may be natural or man-made. Pollutants can be classi-
fied as primary or secondary. Usually,primary pollutants are formed
and emitted directly from particular sources such as particulates, car-
bon monoxide, nitrogen dioxide and sulfur dioxide Secondary pol-
lutants are not emitted directly. Rather, they form in the air when
primary pollutants react or interact.

Objectives of the Topic
To identify the Air pollutants
To investigate the Causes of Air Pollution.
To study the Effects of Air Pollution.
To find the measure to Control of Air Pollution.

Methodology"

The environment of the world is becoming unhealthy day by day
due to various pollution. This study has covered only air pollution. In
this study, I have used the descriptive and analytical methods.

Primary Air pollutants include:

+  Sulphur dioxides (SO,): It is a chemical compound produced
by volcanoes and burning of coal or oil. Its main danger is its
subsequent transformation into sulfuric acid (H , SO, which causes
acid rain.

+ Nitrogen oxides (NO ):It includes nitric oxide (NO) and ni-
trogen dioxide (NO,). Its main source is motorized vehicles, al-
though fires and volcanoes also emit nitrogen compounds into
the atmosphere. It is one of the main causes of smog, also giv-
ing rise to acid rain when it is transformed into nitric acid.

¢+ Carbon monoxide (CO): It isproduced as a result of incom-
plete burning of organic matter, which is why one of the main
sources of emission is the associated traffic and the burning of
fossil fuels. It is a flammable gas that is toxic to people even in
small concentrations. It is a precursor of CO, and ozone.
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¢  Volatile organic compounds (VOC): It is formed by hydro-
carbons in a gaseous state at room temperature. They are toxic
suhstances that give rise to photochemical oxidants such as ozone.

¢ Ammonia (NH,): Itis a flammable, toxic and burnt gas that has
an important emission focus in agricultural activity as a result of
the use of fertilizers.

Secondary Air pollutants include:

¢ Particulate: Particulate pollutant is a microscopic or microscopic
liquid and solid particles present in the form of the suspension in
the air. Particulate matter can be released from different types of
human activities such as vehicle emissions, smoke particles, dust
particles, and ash from industries. The size and shape of the par-
ticulate matter play a big role in how harmful they are to the atmo-
spheric pollution. ' '

¢  Ground level Ozone (O,):It is a component of photochemi-
cal smog and secondaryharmful air pollutant formed by the ac-
tion of the sunlight on primary pollutants namely nitrogen ox-
ides (NOx) from vehicle emissions and industry and volatile or-
ganic compounds (VOCs) from vehicles, solvents and industry.
Itis a colorless and highly irritating gas that forms just above the
earth’s surface. Short-term exposure to ozone can cause chest
pain, coughing and throat irritation, while long term exposure
can lead to decreased lung function and cause chronic obstruc-
tive pulmonary disease.

Causes of Air Pollution
Causes of air pollution refer to the various locations, activities or
factors which are responsible for the releasing of pollutants into the
atmosphere. Following are the vital causes of air pollution:
¢+ Burning of Fossil Fuels: The burning of fossil fuels emits a
large amount of Sulphur dioxide. Carbon monoxide released
by incomplete combustion of fossil fuels also results in air pollu-
tion.
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Automobiles:The gases emitted from vehicles such as jeeps,
trucks, cars, buses, etc. pollute the environment. These are the
major sources of greenhouse gases and also result in diseases
among individuals. ‘
Agricultural Activities: Ammonia is one of the most hazard-
ous gases emitted during agricultural activities. The insecticides,
pesticides and fertilizers emit harmful chemicals in the atmosphere
and contaminate it.

Factories and Industries:Factories and industries are the main
source of carbon monoxide, organic compounds, hydrocarbons
and chemicals. These are released into the air, degrading its qual-
ity.

Mining Activities: In the mining process, the minerals below
the earth are extracted using large pieces of equipment. The dust
and chemicals released during the process not only pollute the
air, but also deteriorate the health of the workers and people
living in the nearby areas.

Domestic Soutces: The household cleaning products and paints
contain toxic chemicals that are released in the air. The smell from
the newly painted walls is the smell of the chemicals present in
the paints. It not only pollutes the air but also affects breathing.
Waste in Landfills: Landfills are land areas in which waste is
deposited or buried. These deposited or buried wastes generate
methane. Methane is a major greenhouse gas that is highly flam-
mable and very hazardous. E-waste is another grave concern
involving a lot of unscientific dismantling such as chemical leach-
ing, burning wires and others.

Natural Events: There are certain natural events such as volca-
noes, forest fires, and dust storms, which are nature-born and

. cause air pollution.

Effects of Air Pollution

Health Effects: Air pollution is a significant risk factor for
multiple health conditions including respiratory infections, heart
disease, skin disease, irritation of the eyes, nose, and throat, lung
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cancer etc. The health effectscaused by air pollution may include

difficulty in breathing, wheezing, coughing, asthmaand aggrava-

tion of existing respiratory and cardiac conditions.

¢+ Environmental Effects: Poisonous air pollutants can form acid
rain. It can also formdangerous ground level ozone. Moreover,
Greenhouse gases increases global warming These destroy trees,
crops, farms, animals and continue tomake water bodies harm-
ful to humans and animals that live and depend on water.

¢ Economical Effects: The effect of air pollution on the
economy may be significant. Theeconomy of a country increases
when people are healthy, and business that depends on culti-
vated rawmaterials and natural resources are running at full effi-
ciency. Air pollution reducesagricultural crop and commercial
forest yields by billions of money each year.

Measures to control Air Pollution

It is not easy to control of Air pollution. Therefore,
preventionmethod is the better way of controlling Air pollution. These
preventionmethods can either come from government or by indi-
vidual actions. Moreover, use of several control devices can control
air pollution in industry or transportation.

Government level prevention

¢  Governments throughout the world have already taken action
against air pollutionby introducing green energy. Some govern-
ments are investing in wind energy andsolar energy, as well as
other renewable energy, to minimize burning of fossilfuels, which
cause heavy air pollution.

¢+ Governments are forcing companies to be more responsible
with theirmanufacturing activities, so that even though they still'
cause pollution, they are alot controlled.

¢  Governments are also forcing automobile companies to make
electric cars, which pollute less thanbefore.
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Individual Level Prevention

¢ Encourage your family to use the bus, train when traveling, If we
all dothis, there will be fewer cars on road and less fumes.

¢ Use energy (light, water, boiler, kettle and. fire woods) wisely.
This is because lotsof fossil fuels are burned to generate electric-
ity, and so if we can cut down the use,we will also cut down the
amount of pollution we create.

¢ Recycle and re-use things. This will minimize the dependence of
producing newthings. Remember manufacturing industries cre-
ate a lot of pollution, so if we canre-use things like shopping
plastic bags, clothing, paper and bottles, it can help.

Control devices

The following items are commonly used as pollution control de-
vices by industry ortransportation devices. They can either destroy
contaminants or remove them from anezhaust stream before it is
emitted into the atmosphere.

¢ Mechanical collectors (dust cyclones, multi-cyclones)

*  Electrostatic precipitators: An electrostatic precipitator (ESP),
or electrostatic aircleaner is a particulate collection device that
removes particles from a flowing gas(such as air) usingthe force
of an induced electrostatic charge. Electrostaticprecipitators are
highly efficient filtration devices that minimally impede the flowof
gases through the device, and can easily remove fine particulates
such as dustand smoke from the air stream.

¢ Bag houses: Designed to handle heavy dust loads, a dust collec-
tor consists of ablower, dust filter, a filter-cleaning system, and a
dust receptacle or dust removalsystem (distinguished from air
cleaners which utilize disposable filters to removethe dust).

¢ Particulate scrubbers: Wet scrubber is a form of pollution
control technology The term describes a variety of devices that
use pollutants from a furnace flue gasor from other gas streams.
In a wet scrubber, the polluted gas stream is broughtinto contact
with the scrubbing liquid, by spraying it with the liquid, by forc-
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Introduction

Mohandas Karamchand Gandhi, the father of the Indian nation
is a social educator as well as a practical philosopher. He shaped his
philosophy on the basis of his own experience. Although Gandhi
cannot be considered as an academic philosopher for not formulat-
ing any philosophical system or for not having any training in aca-
demic philosophy, yet his philosophical ideas always have great im-
portance in realizing the changes in society. Gandhiji is also well —
known in the society as a human ecologist and environmentalist. But
we failed to recognize him as an environmentalist and ecologist be-
cause the concept ecology, environment etc. was not in vogue during
his life-time, as they are today. The environmental problems have sur-
faced largely in the post Gandhian era and as such, the concern for
environment has assumed importance only in recent years. But, in
many occasions, we find evidences of his seérious concern about envi-
ronmental problems and their solutions. His views on nature and en-
vironment are scattered throughout his writings and speeches. His
views on development, technology, self-sufficiency, village swaraj etc.
discloses his environmental concern.

Objective

The objective of the paper is to focus on Gandhi’s view on
environment and to present him as an environmentalist. It also en-
deavors to see how Gandhi tried to protect natural environment for
the future generation.

Data & Methodology

This paper is based on secondary source of information which is
collected from books, journals and other published documents. The
methodology that is applied here is descriptive and analytic. .

Discussion

Environment means the surrounding or condition in which a per-
son, animal or plant lives or operates. The Cambridge Dictionary
defines environment as the condition that you live or work in and the
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way that they influence how you feel or how effectively you can work.
The literal Meaning of environment is related to the surrounding of
an object in nature. In fact, environment may be regarded as every-
thing else. It includes the sky over our head and the earth beneath our
feet. It also comprises all other people and any living organism with
which we have any connection.

Today, we are in the midst of a great debate over the problem of
as how to protect the global environment which isbeing
increasinglythreatened by growing pollution, maintenance ofecology
and exhaustion on non-renewableresources. We live in a world where
science and technology and development play an important role in
changing human destiny. But man’s progress and road to develop-
ment has led to the deterioration of nature. In their quest for
fulfillingtheir needs, men have exploited nature to its maximum. The
development status of the world is unsatisfactory and it has given rise
to the degradation of environmentand reducingthe scarce
naturalresources. The threats of ecological balancelooms wider
thanbefore. In such a dilemma the green thoughts ofMahatma Gandhi
give us anew vision to harmonize nature with the needs of people.

Mahatma Gandhi cannot be considered as an environmentalist in
the modern sense of the term. Yet some eminent social scientists and
some environmentalists also like Ramachandra Guha considered
Gandbhi as an environmentalist. Gandhi’s idea that “nature had enough
to satisfy every one’s needs, but not to satisfy anybody’s greed “be-
came oneline ethics to modern environmentalists. Through his writ-
ings, he has warned the humanity against ‘Chimney and Factory Cul-
ture’, ‘Multiplicity of Wants’, ‘Unconcern attitude of humanity to-
wards nature’. We find that Gandhi was in favour of holistic ap-
proach to development to preserve nature and environment. Gandhi
repeatedly warns the human being that they will have to realize that a
way of life that rapidly depletes the power of earth can only be called
violent.

Gandbhiji was against mass Industrialization. For him, mass indus-
trialization orlarge-scaleindustry leads tothe fast depletion of the non-
renewable world resources, pollution and problems ofecology. To
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eliminate or avoid all the ill-effects of industrialization, Gandhi
poses self-sufficient small industries —cottage industries because ac-
cording to him, Gram udyug preserved harmony and naturalness. In’
‘Hind Swaraj’ Gandhiji has cleatly and emphatically expressed the evils
of machinery and Industrialization. According to Gandhi, ‘Machinery
is like a snake hole which may contain from one to hundred snakes.”
Hind Swaraj is one of the thought-provoking words of Gandhiji
which he wrote originally in Gujrati on the deck of a ship in Novem-
ber 1909, while returning from London to Cape Town in South Af-
rica. Though Gandhi wrote his book keeping in mind of the Indians,
the view presented in this work are not confined to India alone. This
book is a severe condemnation of modern civilization and also the
dangers inherent in the institutions associated with it. He has written
Hind Swaraj more than a century ago in 1909 when very few people
talked about environmental problem and hazards.

For Gandhiji cleanliness is the most important element for a healthy
environment. It is essential for everyone to learn about cleanliness
hygiene sanitation and the various diseases that are caused due to poor
hygienic conditions. Mahatma Gandhi offered detailed comments in
‘Navajivan’ dated 2* November 1919 on cleanliness and good habits
and pointed out its close relationship to good health. He wrote, ‘No
one should spit or clean his nose on the street. In some cases, the
sputum is so harmful that the germs infect others. Those who spit
after chewing betel leaves and tobacco have no consideration for the
feelings of others. Spittle, mucus from the nose, etc should also be
covered with earth’

Gandhiji emphasized that people of India had to do a lot about
cleanliness and sanitation as well as its implementation in the day to
day lives. Pointing out our unhygienic habits Gandhi strongly empha-
sized observing cleanliness in lavatories. Gandhi said, ‘Our lavatories
bring our civilization in to this credit, they violate the rules of hygiene’.
Gandhi learns scavenging in South Africa. His friends there lovingly
called him as the great scavenger. Mahatma Gandhi said, ‘Everyone
must be his own scavenger’. To the students his advice was, ‘if you
become your own scavenger, you will make your surroundings clean.
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It needs no less courage to become an expert scavenger than to win a
Victoria Cross’.

Conclusion _

Thus, we have seen that although Gandhihas not built up any theory
of environmental philosophy or system which strictly falls within the
scheme of present environmental science, yet he was deeply con-
cerned about the damages done bymodern industrialcivilization to
the environment which is portrayed inhis work Hind Swaraj written
in 1909. In fact, Gandhi was concerned with all the problems con-
fronted by humanity. One who scrutinizes Gandhi’s speeches
andwritings will be amazed by the deep eco- consciousness rooted in
hisphilosophy oflife.

Gandhian environmental ethics stems from his philosophy of life
and his worldview. Although the word ecology appears nowhere in
Gandhiji’swritings,yet as the Chipko movement, the Narmada Bachao
Andolen and is a very differentcontext, the manifesto of the German
Green has shown,the impressesof Gandhiji’sthinking on ecological
movement has been feltwidely. Gandhi had bewildering insights and
foresights. One is reallyappalled by his foresightedness so cleatly
andemphatically expressed in the HindSwaraj almost a century ago in
1909 when few peopletalked of environmental problems and haz-
ards.

Gandhi made arelevant appeal to the people of countrymen not
be trapped bythe allurement of this civilization. As a front leader
ofthe IndianNational movement and a visionary and planner ofsociety
andpolitical systemsof India after independence, he drew a blue print
whichaccordingly rejected thewestern model on that scientific
technologicalculture.

Gandhi fully understood the primordially of man —nature rela-
tionship and his theory and philosophy of life, society and politics are
in consonance with it. It is this understanding of sanctity and rever-
ence for the nature and human existence which makes him an envi-
ronmentalist par excellence. He is not an environmentalist who will
analyze the courses and consequences of depletion in the ozone layer.
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He is not competent to recommend measures against environmental

pollution and safe guards against all kinds of environmental hazards.

He believes in remedy rather than cure. He is propounded of a kind

of life, culture and society which will never lead to environmental
problems.
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Abstract

The present environmental issues and ¢oncerns with their danger-
ous repercussions are real and imminent which has urged different
branches of knowledge and departments io hasten their efforts in
this critical war to save nature thereby saving the life and existence.
Literature with its creative, imaginative and didactic power has al-
ways played an important role in this fight. With the recent addition
of Ecocriticism as a tool, literature has further expedited its effort in
this struggle. Through this research paper the scholar aims to fore-
ground the role of literature in the struggle to save nature and envi-
ronment in international, national and regional level mainly in the con-
text of literature written in English. The paper also makes an effort
to exploit the possibility of an enhanced role of literature in this war
of survival.

Keywotds: Environment, Nature, Literature, Ecocriticism, Survival.

Introduction

Besides providing aesthetic pleasure, the other, chief objective of
literature is certainly imparting knowledge or message through direct
or indirect didacticism. It plays a huge role in rectifying character and
society. With its visionary motive literature leads the society towards
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perfection. The role of literature can be extremely useful and si
cant in addressing the toughest of the issues. The time and context
recognizing the aforesaid dimension of literature cannot be anymore
better than now when the world is confronting the imminent catas-
trophe invited by the present level of environmental degradation and
ecological imbalance. In fact, in tackling the issue of environmental
degradation, literature has always played an important role since the
times of “Vedas’. This paper makes a humble effort to identify the
contribution of literature and foreground further possibilities in this
regard.

Literature in ancient times presented many mythological stories
with natural forces and phenomenon like fire, air, water, sufn, moon
etc. personified as deities. Such presentation of nature helped in creat-

ing a social response of both fear and respect towards nature. Talking

about English literature, the writers of the romantic revival particu-
latly initiated the movement in favour of the necessity of preserva-
tion of nature and environment while condemning the onslaught of
industrialization. Poets like William Wordsworth, S. T. Coleridge, John
Keats, Lord Byron and P. B. Shelley highly glorified nature in their
writings. Their pathetic view of nature helped the cause of protecting
environment. They expressed utter disappointment and concern against
the manner of deforestation at the advent of industrialization allied
with its consumerist culture. The same anxiety was equally shared and
continued by many Victorian and modern English and American
writers like Mathew Arnold, Thomas Hardy, John Ruskin, Walt
Whitman, Robert Frost etc. However, this approach of literature ap-
peared in an organized way since 1970’ with the introduction of the
critical theory called ‘Ecocriticism’. The term and definition of
Ecocriticism was introduced by William Ruckert in 1978 in his essay
‘Literature and Ecology: An Experiment in Ecocriticism’. In the year
1996 Cheryll Glotfelty defined the term as the study of relationship
between literature and physical environment (Sankyan & Sigraha, 2017).
Ecocriticism studies not only the representation of environment in
literature but also analyses the contribution of literature in understanding
and solving the environmental crisis (Upstone, 201 7).
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The literature from India doesn’t lag behind in the context of its
role and contribution in addressing the environmental issues. Being a
country with such high level of natural as well as environmental diver-
sity and richness, the recent degradation of environment is certainly
of great loss for the country. The realization of the same has always
been present amongst the writers from India. Therefore, love and
anxiety for nature frequently finds expression in the literature from
the country. In the ancient classics, it appeared in the form of worship
and glorification of nature. Personification of nature as Gods and
Goddesses followed by high glorification of pastoral life was com-
mon in the classical writings by the greats like Kalidasa. The trend
continues even in the recent centuries as well led by none other than
the national poet R.N. Tagore who envisioned and established
Shantiniketan in the lap of nature, away from modernity and urbanity.
His worry for the degradation of nature at the onslaught of human
aggression finds expression in many of his creations like ‘Rakta Karabi’
and The Tame Bird was in a Cage’ (Mishra, 2016). Similar concern
for environment continues to dominate the writings of many Indian
writers till date. The names of Anita Desai, Kamala Markandaya,
Arundhuti Roy, Kiran Desai and Amitav Ghosh are some amongst
many prominent ones in this league.

Being a region with a high level of biodiversity and natural enrich-
ment North East India has been highly affected due to the present
environmental crisis. With its majority of tribal inhabitants and their
nature dependent culture and economy, the region is at high level of
tisk and vulnerability with the ongoing ecological imbalance and envi-
ronmental degradation. Therefore, love for nature and anxiety against
the atrocity on nature always found expression in the literature from
North East. In this context, Temsula Ao, Easterine Kire, Monalisa
Changkija, Mamang Dai, Rabin S. Ngangon, Mitra Phukan etc. leads
the list.

The above discussion leads us to the conclusion that literature has
always been playing a significant role in addressing the issues of envi-
ronmental degradation. However, it is high time to accelerate the con-
tribution of literature in this direction even more and exploit the reach
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and power of influencing human minds to modify their attitude to
nature. Nature has already started reacting in ferocious way in the
. forms of unexpected destructive floods, tsunamis, earthquakes, land-
slides, draughts, unpredictable and extreme weather conditions, glo-
bal warming etc. Almost the entire chunk of responsibility and blame

for the same is already attached to the unethical consumerist lifestyle

of human beings. In this context, literature should infuse its reformist

agenda by imparting necessary moral to modify our approach, atti-
tude and relation with nature. Literature, with its huge reach, accept-
ability and influence, should play a constructive role more frequently
than ever before in sensitizing people regarding the impending calam-
ity. Literature can best sell hope and fear. The stories, poems and
other literary genres with all their informative value and emotional
appeal should go a fong way in upgrading our relation with nature by
infusing the sense of responsibility in every human being. Through
literature the ancient practices like animistic culture and religion should
be glorified and glamourized. Literature can best revive the beauty of
such ancient pastoral world order when nature ruled over human.
Human- centric social structure should be done away with bringing a
balance by initiating nature and environment centric world order. Lit-
erature can certainly play a constructive role in this regard.

Conclusion

In conclusion, it can safely be assumed that literature is certainly a
very strong and effective tool that might be extremely useful in fight-
ing the imminent war to save nature and environment. With all its
creative, imaginative and didactic powers literature should be utilized
alongside other branches of knowledge and departments in this war
to avoid certain calamity. The emergence of Ecocriticism is a right
step in right time. Along with this, more such environment centric
theories and practice should emerge. Therefore, the responsibility of
the greater roles of literature in this context lies both with the writers
and poets as it equally lies with other branches and departments to
join hands with literature to boast the effectiveness of this struggle.
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Abstract
Environmental ethics studies the values and principles involved in
combating environmental problems such as pollution, loss of species
and habitats, and climate change. Environmental ethics is quite im-
portant because it serves as the moral ground to protect our planet’s
environment and continuously fix the environmental degradation that
we have caused over the years. Through environmental ethics, we are
being reminded of our environmental responsibilities and our eco-
logical consciousness is being awakened. Without environmental eth-
ics, people would continue to degrade and destroy our planet and
live life as if they are not dependent on nature. But with the ecological
consciousness provided by environmental ethics, we can lead towards
a sustainable future, an ecological balance, and the enrichment of our
environment’s diversity. While humans are the most dominant and
superior beings in nature, we are also expected to be the most re-
sponsible for keeping our environment, or planet, habitable and clean.
That is where the importance of environmental ethics comes in. With
the moral grounds and values that environmental ethics provides,
humans are responsibly using nature and not in a way that results in
resource degradation and destruction. A sustainable ethic is an envi-
ronmental ethic by which people treat the earth as if its resources are
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limited. This ethic assumes that the earth’s resources are not unlimited
and that humans must use and conserve resources in a manner that
allows their continued use in the future. The present paper is an at-
tempt to highlight the ethical approach towards the sustainability.

Keywords: Ethics, climate change, environment, diversity, degrada-
tion, sustainable.

Introduction:

Environmental ethics is a sub- dlsclphne of philosophy that deals
with the ethics problems surrounding environment protection. It aims
to provide ethics justification and more motivation for the cause of
global environmental protection. Environmental ethics is the study of
ethical relationships between human beings and the natural environ-
ment, including the nonhuman individuals that constitute it. Ethics are
our moral principles or values which a human being in his personal
and professional life must adhere to and sustainability is exercising
control over our needs, balancing today’s needs with consideration
for our future. Sustainability can’t exist without ethical values as any
person who is ethical will definitely be disciplined towards his needs
and will have consideration for his future generation. This means that
sustainable values are the subset of the ethical values or vice versa.
Ethical values are the values that should be adopted in order to ensure
the sustainable development. Any person who walks on a path of
sustainability must be having moral attitude towards his nature and
resources and vice versa.

Global warming, global climate change deforestation, pollution,
resource degradation, and the threat of extinction are a few of the
issues from which our planet is suffering. Environmental ethics is a
key feature of environmental studies that establishes the relatlons]:up
between humans and the earth. With environmental ethics, you can
ensure that you are doing your part to keep the environment safe and
protected. Every time a tree is cut down to make a home or other
resources are used; we are using natural resources that are becoming
more and more sparse to find. It is essential that you do your part to




122 Environmental Issues: Risk, Management And Sustainable Development

keep the environment protected and free from danger. It is not as

difficult to do as you may think, so long as you’re willing to make a
few simple and easy changes. With the rapid increase in the world’s
population, the consumption of natural resources has increased sev-
eral times. This has degraded our planet’s ability to provide the set-
vices we humans need. The consumption of resources is going at a
faster rate than they can naturally replenish. Environmental ethics builds
on scientific understanding by bringing human values, moral prin-
ciples, and improved decision-making into conversation with science.

There are several distinctive features of environmental ethics that
desire our alternation. First, environmental ethics is extended tradi-
tional ethics mainly concerns intra-human duties especially duties among
contemporaries. Environmental ethics extends the scope of ethical
concerns beyond one’s community and nature to include not only the

people everywhere but also animal and the whole of nature — the’

biosphere both now and beyond the imminent future to include fu-
ture generation. Second, environmental ethics is inter-disciplinary. These
are many overlapping concerns and area of concerns among envi-
ronmental policies, environmental economics, and environmental sci-
ence and so on. The distinctive perspective of discipline provides
important inspiration for environmental ethics and the hater offers
value foundation for these disciplines. Third, environmental ethics is
plural from the moment it was born, environmental ethics has been
area in which different ideas and perspective compete with each other.
Anthropocentrism, animal liberation/right theory and a host of oth-
ers all provide unique and, in some sense, reasonable ethical justifica-
tion for environmental protection. The basic ideas of the environ-
mental ethics also find support from and ere embodied in various
well establish cultural tradition.

Fourth, environmental ethics is global ecology crisis is a global
issue. Environmental pollution does not respect natural boundaries.
No country can deal with the alone. All of the above seem to make
us see that environmental ethics is a fullest extension of human ethics.

It calls on us to think and act locally as well as globally.
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Obijectives of the study
To discuss about the concept of environmental ethics.
To analyse the concept of sustainability.
To understand about the ethical approach towards the sustainability.

Methodology

The study is based on the secondary information collected from
related sources. The secondary data are collected from different sources
like books, journals, internet, etc. Apart from this, the analytical and
descriptive methods are used in this study.

Concept of Sustainability

Sustainability is considered to be quite a complex topic. People
with many different backgrounds and viewpoints must collaborate in
order to come up with solutions to grand challenges plaguing the
world today. Using ethice o help solve sustainability problems is one
way to ensure that all of these voices are heard, including ones that
may be more difficult to take into account, such as those of plants,
animals, and future generations. Ethics can be applied within the three
pillars of sustainability — social, environmental, and economic — and
used to make sure that no view is overlooked. When it comes to
directly relating ethics to sustainability challenges, a rational mindset
and the use of systems thinking are useful strategies to ensure that the
collaborative effort will take everyone’s needs into account.

In sustainability, a common topic is how connected the world is
and how actions in one place can impact communities across the
globe. With a goal of sustainability being to provide for current and
future societies while preserving the environment that we depend on,
taking an ethical approach benefits all stakeholders. In the past, ethics
haven’t always been considered when making sustainable develop-
ment. This is typically seen in cases of budget issues and instances
whete certain groups aren’t represented. As sustainability has gained a
more ethical approach, many philosophers have considered the value
of offering all beings some level of moral consideration, whether
they are living or non-living organisms. Thus, Sustainable develop-
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ment is development that meets the needs of the present without
compromising the ability of future generations to meet their own

needs.

. Environmental ethics

With environmental ethics, humans are being humbled and re-

minded of their main responsibilities to nature. With the capacity of
humans, the misbalances that are occurring in the environment can be
fixed by some minor or major actions. Through environmental eth-
ics, humans are considerate of not only themselves but also plants,

animals, and every object in nature. Every object in nature has its own

purpose and use, neglecting its uses for humans. With that being said,
it is just right to be a responsible consumer as humans do not have the

right to destroy nature’s richness and diversity. Instead of polluting

our environment, degrading our resources, and destroying our planet,
environmental ethics leads humans to act accordingly for the welfare
of all in our environment and nature. The plan here is that human,
inhabitant and their world, earth live, organism and how environ-
mental ethics are important to them.

Human '

Human are helped or hurt by the condition of their environment.
Hold that an action is right that produces the greatest good for the
greatest number of people. Ethics arises to protect various goods
within our culture, the historically has been its principal area. As phi-
losophers frequently model this ethics is a feature of the human.

Inhabitant and their world
Inhabitant need to be healthy, health however, is not simply a mat-
ter of biology from the skin in. environmental health ethics from the

skin out is equally important more than desire quality or natural given-

air, soil, water functioning eco-system, hydrologic cycle and so on.
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Environmental Ethics and Its Principles

There are several approaches or principles to determine how we
are to value our environment. It is such a huge field, and it is so vast
that it is difficult for one principle to cover all the ground. Many
theories have emerged over the years, and each one has stressed vari-
ous principles of environmental ethics. The list below states all the
principles that have been predominantly found in those theories.

Anthropocentrism -

It suggests that human beings are the most important beings. All
other living beings are only accessories that would assist in their sur-
vival. Now, there are two further divisions of anthropocentrism. They
are weak anthropocentrism and strong anthropocentrism. While weak
anthropocentrism believes that human beings are the centre because it
is only through their persr~ctive that environmental situations can be
interpreted. Strong anthropocentrism, however, believes that human
beings are at the centre because they righttully deserve to be there.
Peter Vardy made this distinction.

Non-Anthropocentrism

As opposed to anthropocentrism and non-anthropocentrism, this
principle gives value to every object, every animal in nature. It is 2
principle that believes in everything that sustains itself in nature.

Psychocentrism

Psychocentrism is the principle that believes that human beings
hold more value in the environment since their mental capacities are
better developed and far more complex than any other element in the
environment.

Biocentrism

It is a term that holds not only an ecological but also a political
value. It is a philosophy that imparts importance to all living beings. In
terms of environmental ethics, biocentrism is the principle that en-
sures the proper balance of ecology on the planet.
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Speciesism

The principle of speciesism justifies the superiority of the human

race. Thus, it also justifies the exploitation and maltreatment of ani-
mals by humankind.
Moral Considerability s

"This, too, is an important principle of environmental ethics. Intrin-
sic value is added to every being, which makes us consider being
moral. Moral considerable towards a being means that we agree that
all our interactions whatsoever with the being is bound by moral laws.

Instrumental Value
The instrumental value is the value imparted to a being as long as
it can serve us with resources.

Intriqsic Value
Intrinsic value is the value attached to a being just for itself and not
only for its resourcefulness.

Aesthetic Value
Aesthetic value is imparted to a being by virtue of its looks or its
beauty.

Animal Liberation or Animal Right
As is evident from its name, animal liberation or rights tries to
secure animal life and ensure their welfare by enforcing certain laws.

Ethics in Sustainability

Ethics in sustainability is a crucial piece of sustainable develop-
ment. A goal of ethical sustainability is to think of how humans ought
to live while also considering their connections with other humans,
the natural world, and future generations. Without these consider-
ations, certain groups may feel marginalized or that they are not being
treated fairly. Although a large part of ethics centers around the treat-
ment of people, it is also important to discuss the considerations
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towards nature. The idea of providing a better future for the genera-
tions to come revolves around conserving the natural areas that we
have. today and protecting areas for the future. This relates to the
welfare of non-human nature which includes many factors that make
life possible. These factors range from clean water and air to
biodiversity and species health, which, if not considered during sus-
tainable development, could yield serious negative impacts. In order
to make changes that benefit all parties involved, it is sometimes nec-
essary to choose the route that is less desirable or more difficult. Al-
though it may take more time or funding to make improvements that
align with ethical practices, in the long run, the impact will be more
positive and will do more for the greater good.

Ethics is important to consider when solving grand challenges in
sustainability because it takes the needs and rights of a variety of
groups into account. It also recognizes the significance of current as
well as future human needs. Having access to a wealth of natural
resources, as well as ensuring general well-being for all, is a moral
right not only for present-day human populations, but also for future
generations. When decision-makers use ethical approaches to solve
sustainability problems, they consider how their actions can have ef-
fects on the environment, economy, and humankind in general —now
and in the future. This aspect of time is important to keep in mind
because the decisions made today, whether helpful or detrimental,
can have significant impacts on the lives of those living in the future.
Applying principles of ethics to sustainability challenges also promotes
a holistic worldview that takes many different values into account.

Ethics in sustainability aims to restructure how most humans con-
sider nature, even though it can be difficult to change preconceived
notions and deeply-rooted mindsets. Currently, some view nature as
separate from human life, existing solely for human benefits. How-
ever, humans need to understand how the environment is deeply con-
nected to their lives and that animals, plants, minerals, and other parts
of nature should not only be used to benefit humans.
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Ethics Applied to the three Pillars of Sustainability

Sustainability is commonly broken up into three pillars: environmen-
tal, social, and economic. These three pillars contain subcategories
that help better define whether a sustainability challenge is an environ-

mental one, economic and so on. Ethics can be applied within all
three pillars of sustainability and should be present during the col-
laborative decision-making processes. The need for ethics in
sustainability is important to consider during these processes and when

analysing all possible stakeholders in an issue. There is a need to con-

serve ethical values when coming up with a solution and the input
from all stakeholders considering the types of challenges or implica-
tions that may come out of a potential solution.

Social ethics in sustainability focuses on the actions, attitudes, beliefs,
cultural traditions, and decisions that an individual makes. Ethics within
the social sector can be associated with making choices or decisions
that line up with an entire group’s identity. It is important to note that
social ethics is not separated from sustainability as a whole, rather it
provides an ethical foundation on which a group can make sustain-
able decisions in a way that considers equity, fairness, justice, equality,
inclusiveness, and cultural differences. Sustainable challenges that re-
quire an ethical social foundation consider the social costs, benefits,
and values of a decision.

Economic ethics can be closely attributed with social ethics as many
ethical economic decisions are based off the social consequences or
costs associated with that economic activity or decision. Moral foun-
dations within an economic ethic consider questions such as the effi-
ciency, productivity, and security of a product. It correlates with so-
cial sustainability as it considers issues like whether a product has been
produced in an environment that provides fair wages and fair work-
ing conditions, and if the product has favored one social class over
another. It also considers the resources that are used in producing a
good and how they are used, and whether that resource may have
been exploited in a way that is socially unjust. The role of economic
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ethics in sustainability is to ensure that goods are produced in a way
that can be attributed to the larger concept and goals of sustainability.
An ethical economy is not dependent on growth or material con-
sumption in an age where there are finite resources.

Environmental ethics focuses on the value of non-human nature,
ot the living and non-living qualities within nature. Living qualities can
be seen as animals, plants, and other types of species that live in nature
and non-living can consider qualities like the welfare of forests, water,
and conservation of broader landscapes. Environmental ethics con-
siders what actions are right and wrong in natural environments. Chal-
lenges that could be considered within this type of ethics are the pres-
ervation of biodiversity, clean water and air, and the value of non-
human life. Environmental ethics argues whether humans have a right
to the non-human nature of the earth, saying that the two should
coexist.

While humans are the most dominant and supetior beings in na-
ture, we are also expected to be the most responsible for keeping our
environment, or planet, habitable and clean. That is where the impor-
tance of environmental ethics comes in.With environmental ethics,
humans are being humbled and reminded of their main responsibili-
ties to nature. With the capacity of humans, the misbalances that are
occurring in the environment can be fixed by some minor or major
actions. With the moral grounds and values that environmental ethics
provides, humans are responsibly using nature and not in a way that
results in resource degradation and destruction. Thus, environmental
ethics is a safeguard against cruelty to all creatures. It helps maintain
ecological balance and provides a peaceful and beautiful living envi-
ronment. Instead of polluting our environment, degrading our re-
sources, and destroying our planet, environmental ethics leads hu-
mans to act accordingly for the welfare of all in our environment and
nature.

Sustainability and environmental issues make up a significant as-
pect of human life, so understanding the importance of environmen-
tal ethics can benefit both humans and the environment. At its core,



environmental ethics can be defined as the philosophic study that ex-
amines the ethical relationship of humans and the environment. The
philosophy also explores the moral relationship humans have with'
Earth, animals, and plants. Environmentalists, sustainability specialists,

responsibility to take care of the environment, and if so, to what
extent? '

While the discipline of environmental ethics examines the ethical
obligations humans have to Earth, human values also play an impor-
tant role. If people don’t place any value on the environment, they’ll
not likely get involved with movements such as conservation and
preservation. It’s only when people understand and care about mat-
ters such as water and air pollution or the destruction of ecosystems
that they’ll make an effort to understand and implement environmen-
tal ethics. I A

Conclusion

Environmental ethics is an ethics that studies the relationships be-
tween human beings and the environment. Humans is a part of soci-
ety as well as other creatures, which includes plants and animals. From
my opinion, the environmental ethic is very important to help us con-
serve our world and manage our natural resources to meet our in-
creasing needs and wants. Through the chapter of environmental eth-
ics, conservation values and rational, I found out that there are many
of environmental ethics that we should practice it in our daily life to
keep the sustainability of the world. These ethics is built on a scientific
understanding by bringing humans values, moral principles, and im-
proved decision making into conservation with science.

The idea of ethics within sustainability is one that is vastly under-
studied. As sustainability continues to be an emerging discipline, it is
only natural that subdisciplines follow after. One may argue that
sustainability in itself is an ethical discipline, but that can often be re-
futed with the fact that not all ethical values are considered when
coming up with solutions to grand challenges like climate change,
world hunger, unequal access to education, and much, much more.
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Using ethics in sustainability means that humans need to find an ob-
jective way to agree on what basic human needs are and whether
these will be met for future generations while taking into account
moral values across all subsets. This task is not simple by any means,
but is instrumental for protecting the lives of current populations as
well as the future well-being of other populations and the Earth as a
whole. Earth is the planet that is our homes. This home planet is in
crisis now. We must carry out our duty therefore to care for it.

References .
Mautner, M. N. Seeding the universe with life: securing our cosmological future,

Washington D. C.: Legacy Books.2012. Print.
Reddlift, M. Sustainable Development—Exploring the Contradictions.
London: Routledge, 1989. print.
Singer, P. Practical ethics. Cambridge: Cambridge University Press, 2011.
Prnt. |
Sagoff, M.The Economy of the Earth: Philosop?. Law and the Eﬂﬂl?"ﬂﬂ:’f}‘eﬂf_
Cambridge, UK: Cambridge University Press, 1988. Print.
William, C. Uncommon ground: Rethinking the human place in nature.
New York: W, W. Norton & Co., 2015. Print.
Zimmerman, M. E. Contesting Earth’s Future: Radical Ecology and
Postmodernity.
Berkeley: University of California Press, 1994. Print.



132 Environmental Issues: Risk, Management And Sustainable Development

Indoor air pollution and its effects on
children: An overview in Kamrup District
(rural), Assam

Dr. Nilima Dutta
Assistant Professor, Department of Statistics
Pub Kamrup College, Baihata Chariali
E-mail: nilima.kamrup@gmail.com

Abstract

Indoor house pollution is now recognized as a potential source
of health risks. Children are one of the main victims of this exposure
due to their spending more time in an indoor rather than outdoor
environment. Also, children have a higher resting metabolic rate and
higher rate of oxygen consumption per unit body weight than adult,
because they are growing rapidly. The effects of indoor air pollution
are of special interest in relation to respiratory health and allergic
disorders including rising cases of asthma. Common indoor air pol-
lutants are released from dust mites, moulds, fungi, bacteria and pests
(cockroaches, mice, rates, etc). There is an urgent need to create aware-

ness among people about the issues and the serious threat it poses to
their health and well-being.

Keywords: Pollution, Children
Introduction

Although official efforts to control air pollution have traditionally
focused on outdoor air, it is now apparent that elevated contaminant
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concentrations are common inside some private and public building,
Indoor air pollution is dust, dirt, or gases in the air inside buildings
such as our home or workplace that could be harmful to breathe in.
Indoor air pollution refers to any contamination of the air within a
building. This kind of pollution is now recognised as a potential source
of health risks. Children are one of the main victims of this exposure
due to their spending more time in an indoor rather than outdoor
environment. Also, children have a higher resting metabolic rate and
higher rate of oxygen consumption per unit body weight than adult,
because they are growing rapidly. The effects of indoor air pollution
are of special interest in relation to respiratory health and allergic dis-
orders including rising cases of asthma. Indoor pollution sources that
release gases or particles into the air are the primary causes of indoor
air quality problems. Inadequate ventilation can increase indoor pol-
lutant levels by not bringing in enough outdoor air to dilute emission
from indoor sources and by not carrying indoor air pollutants out of
the area. Common indoor air pollutants arc released from dust mites,
moulds, fungi, bacteria and pests (cockroaches, mice, rates, etc). There
is an urgent need to create awareness among people about the issues
and the serious threat it poses to their health and well-being,

Objectives

Main objective of this study is to analysis how and when indoor
air pollution affects the people specially children. Because children
spend more time in indoor rather than outdoor environment. Also,
children are one of the most vulnerable groups to indoor air pollu-
tion.

Methodology: Here I have used both primary and secondary
data. I have prepared questionnaire with some important questions
relating to indoor air pollution and collect information from some
people of Kamrup District(rural) by face-to-face interview method.
I have taken help of some secondary data also from respective de-
partments.

Indoor pollutants: Common indoor air pollutants ate released from
dust mites, mould, fungi, bacteria, pests (cockroaches, mice, rats). Sev-
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eral products such as oven cleaners, paints and lacquers, paints strips
pers, pesticides, mosquito repellents, dry-cleaning fluids etc also re«
lease indoor pollutants. Kerosene, though considered as a cleaner, emits
some pollutants which trigger asthma and allergy among children.

Second-hand tobacco smoke is more carcinogenic than mainstreatm

smoke as it is a complex inhaled by active smokers as it is 2 complex

mixture of more than 4,000 chemicals, of which more than 40 are

identified carcinogens in vapour and particle phases.

The World Health Organization has estimated that 1.5 million pre- .
mature deaths per year are directly attributed to indoor air pollution
from the use of solid fuels. That amounts to more than 4,000 deaths
per day, over half of them being children under five years of age. ‘

Why are children more vulnerable:
Statistics say that children have carbon monoxide levels similar to
those that would results from smoking about seven cigarettes per

day. Children are one of the most vulnerable groups to indoor air

pollution, as infants and young children have a higher resting meta-

bolic rate and higher rate of oxygen consumption per unit body weight -
than adults, because they are growing rapidly. Therefore, their adverse

exposure to any ait pollutant may be greater. In addition to an in-
creased need for oxygen relative to their size, children have narrow

airways than adults. Thus, irritation caused by air pollution that would
produce only a slight response in an adult, can result in potentially

significant obstruction in the airways of a young child.

Indoor air pollution also impacts academic performance of chil-
dren by lowering their concentration levels and increasing absentee-
ism due to asthma and allergies. The indoor air pollution weakens
lungs and reduces immunity, making children more susceptible to in-
fectious airborne illness like cold and flu. Indoor air pollution also
impacts the development of endocrine glands, nervous and immune

system of children.

Statistical Methods: Continuous variables, appropriately trans-
formed, when necessary, were statistically compared by Student’s -t
test between the urban and rural areas. Here simple random sampling
method is used to select the families for sample and collect the pri-
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mary data by face-to-face interview method. The frequencies of find-

ings were compared using Chi-square test or Fisher’s exact test. The

significance of differences in rural and urban areas for measurements
during cooking time was calculated using a two-way analysis of vari-

ance (ANOVA).Chi-square test is performed to test the dependency

of some infections of children on Indoor air pollution. Different

results are shown by some statistical diagrams.

Discussion: I have taken around 200 families from the rural areas
of Kamrup district for my sample survey. Most (70%) households
were under the poverty level. Except the caste (demographical vari-
able) and separate kitchen, all variables were statistically significant.
Some Statistical analysis are performed to show the association be-
tween some variables with the health problems. It is plausible that
distinct differences in the indoor air quality exist between urban and
rural areas in Kamrup district since the living environment between
these two areas are quite different. In the survey I have found that
around 50% of rural people rely on coal and biomass in the form of
wood, dung and crop residues for domestic energy. These materials
are typically burnt in simple stoves with very incomplete combustion.
Consequently, women and children are exposed to high levels of in-
door air pollution every day. People of rural areas of Kamrup dis-
trict are commonly exposed to high levels of household pollution for
3-7 h daily using biomass in their kitchen. There is consistent evidence
that indoor air pollution increases the risk of chronic obstructive pul-
monary disease and of acute respiratory infections in childhood, the
most, the most important cause of death among children. Study also
exists of associations with low birth weight, increased infant and peri-
natal mortality, pulmonary tuberculosis, nasopharyngeal ad laryngeal
cancet, cataract and specifically in respect of the use of coal, with
lung cancer. Indoor air pollution may be responsible for major death
in rural areas.

There is a common misconception that air pollution is just limited
to cities. We are delusional to identify the rising menace of increasing
concentrations of air pollutants as an urban issue. There is no doubt
that cities are the principal focal point of air contaminating emissions,
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but amidst all the scrutiny of city pollution amasses, there remains a_

huge question mark on how polluted rural area are. In my study, I

have found the pollution levels from different sources of Indoos
house pollution as follows: _

Solid fuel—70%, Secondary smoke—40%, Outdoor sources—
50%, Electronic devices—60%, Other sources—50%

% contribution in indoor pollution levels

eSolidFusl  ® Secondary Smoke = Owtdoor sowrces = Electronic devices  m Gther sources

Indoor air pollution in rural areas is disproportionately high as com-
pared to urban areas. Most people cook using polluting open fires or
simple stoves fuelled by kerosene, biomass (wood, animal dung and
crop waste) and coal. A lot of people die prematurely from illness
attributable to household air pollution from inefficient cooking prac-
tices using pollution stoves paired with solid fuels and kerosene. House-
hold air pollution causes non communicable disease including stroke,
heart disease, chronic obstructive pulmonary disease and lung cancer.
Close to half of deaths due to pneumonia among children under 5
years of age are caused by particulate matter inhaled from household
air pollution.

A lot of people a year die prematurely from illness attributed to
the household air pollution caused by the inefficient use of solid fuels
and kerosene for cooking, Following are some data-
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27% are due to pneumonia
18% are from stroke

. 27% from ischaemic heart disease :
20% from chronic obstructive pulmonary disease
8% from lung cancer -

% of people dying

= Pneumonia w Stroke
» Ischaemic heart disease s Chronic Obstructive pulmonary disease
= Lung Cancer

Conclusion

We found the indoor air quality to be lower among urban biom-
ass fuel-users than among rural biomass fuel user in Kamrup district.
Indoor air pollution is a major global public health threat requiring
greatly increased efforts in the areas of research and policy making,
The dependency of the locals on solid fuels for cooking is a risk
factor that increases indoor air pollution. Since a vast majority of the
population use solid fuels, indoor air pollution is more prominent in
rural areas in Kamrup district. Research on its health effects should be
strengthened, particularly in relation to tuberculosis and acute lower
respiratory infections. A more systematic approach to the develop-
ment and evaluation of intervention is desirable, with clearer recogni-
tion of the interrelationships between poverty and dependence on
pollution fuels. There is an important need to create awareness among
people about the issue and the serious.
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Abstract

Global climate change has become one of the most serious issues
of the environment in the 21st Century. Climate change is mainly
caused by the anthropogenic emission of greenhouse gases like CO,.
The role of forests in climate change is of two folds- they act as both
a cause and a solution for greenhouse gas emissions. About 11% of
the total greenhouse gas emission as reported in 2019 was from de-
forestation and forest degradation. Forest land restoration is one of
the most important techniques to minimize the effects of climate
change. Approximately 2.6 billion tons of carbon dioxide (one-third
of the CO,) has been released from burning fossil fuels, is absorbed
by forests every year. Restoration of forests is, therefore, an essential
solution to climate change. Forest regulates ecosystems, protects
biodiversity plays an integral part in the carbon cycle, supports liveli-
hoods, and supplies goods and services that can drive sustainable
growth. 25% of the world’s population depend on the forest for
their livelihood and are the poorest people of the world. Restoration
of degraded and deforested lands is of utmost importance in addi-
tion to the protection of healthy, intact primary forests are the key for
mitigating climate change issues. The government, non-government
and private sector will to work together with active community par-
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ticipation for the conservation of existing forested lands for the safe
guard of the world.

Key words: Climate change, Deforestation, Greenhouse gas, Sustain-
able management. :

Introduction

One of the most important environmental concerns of the twenty-
first century is climate change. If taken literally, climate change is a
long-term modification of the weather. Of course, there have been
climatic changes during the previous 650,000 years, with warmer and
colder eras. Yet, in contemporary times, climate change is primarily
brought on by our activity rather than solely being a natural event.
Some of the repercussions of climate change include extreme weather,
tising temperatures, and the melting of the polar ice caps. Many statis-
tical factors, including average temperature, average rainfall, frequency
of droughts, etc., can be used to measure climate change. The varia-
tions in these numbers over the course of years, decades, or even
centuries are what is meant by climate change (Jackson & Jerome,
2021).In the modern era, climate change is primarily caused by hu-'
man activity. The United Nations-led Intergovernmental Panel on
Climate Change (IPCC) came to the conclusion that there is a greater
than 95% chance that human activity has warmed the earth during the
past 50 years. The main greenhouse gases (GHGs) that contribute
significantly to global warming and climate change include carbon
dioxide (CO2), methane (CH4), nitrous oxide (NO2), and fluorinated
gases (such as hydrofluorocarbons, perfluorocarbons, sulphur
hexafluoride, and nitrogen trifluoride) are the primary greenhouse gases
(GHGs) whose excess presence significantly contributes to climate
change and global warming. The average global temperature of the.
Earth is thought to have risen by around 1.8°F as a result of human
activity since 1880. Currently, this number is rising 0.36°F every de-
cade. According to the global warming timetable, if the Earth’s tem-
perature continues to fise at its current rate, we should hit the 2.7°F
level between 2030 and 2052. The burning of fossil fuels, clearing of
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grasslands and forests, raising animals for food, industry, and garbage
disposal are the top five contributors to greenhouse gas emissions.

Weather patterns may become less predictable due to climate
change. According to the UN Meteorological Report, global tem-
peratures rose by 1.8°F (1° C) between 1901 and 2020, and by 2100,
they were expected to rise by 5.4°F to 9°F (EHP Report, 2010). In
areas where agriculture is a major industry, the unpredictable weather
patterns may make it difficult to sustain and develop crops because
predictable temperature and precipitation levels can no longer be re-
lied upon. Also, it is linked to other severe weather occurrences like
more common and powerful hurricanes, flooding, downpours, and
winter storms.

The current study intends to address the role of forests and grass-
lands in mitigating this serious issue as well as the national action plan
for climate change in this scenario of rising global temperatures and
anthropogenic climate change. The work is entirely supported by sec-
ondary information gathered from print and electronic sources.

Climate change impact
According to a NASA report, some effects of climate change

have already been noted.

i. Ocean warming: The seas have absorbed a large portion of the
extra heat; the top 700 metres of the ocean have warmed by
0.302°F since 1969. For instance, coral and shellfish are extremely
sensitive to even minute variations in temperature and acidity. Coral
reefs are bleached by warm water, and coral structures are weak-
ened by acidity that destroys marine animal shells.

ii. Since 1993, the pace of sea level rise has increased from 1.7mm/
yeat, which it was for the most of the 20th century. As a result,
some nations and towns are in peril, such as the Maldives, which is
currently at risk from sea level rise.

iii. As a result of rising sea levels and an increase in the frequency of
natural disasters, more people will unavoidably flee their homes.
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iv. Glaciers are vanishing. The average thickness of 30 well examined
glaciers has shrunk by more than 60 feet since 1980 as a result of
this rapid melting, .

v. The ice sheets are also shown to be shrinking. Since 1979, the Arctic
ice caps’ sea ice cover has decreased by around 40%.

vi. More than 35% of the world’s population will experience severe
heat waves at least once every five years with a 2°C increase by
2100 (as anticipated by the IPCC). There could be a 3.0-billion-
pound drop in fishing catch yields, and some regions’ agriculture
could completely fail. Several hundred million more of the world’s
population could face poverty and other climate-related risks (to
their health, food security, water supply, livelihood, human secu-
rity, and economic growth).

vil. The International Organization for Migration estimates that hun-
dreds of millions of neople could be uprooted by 2050 as a
result of the effects of glebal warming,

viii. Climate change contributes to inequality, and the poor are be-
coming even destitute. Those who live in densely populated places
with insufficient infrastructure, or in countries where the majority
of the population depends on natural resources for a living, are
particularly exposed to the effects of climate change. Ironically,
those who would be most negatively impacted by global warm-
ing and climate change are also the least to blame for its causes.

ix. Humans are more susceptible to conditions such as waterborne
illnesses, vector-borne and zoonotic diseases, cancer, cardiovascu-
lar diseases, heat-related mortality, asthma, respiratory allergies, and
cancer (Portier et al., 2013). According to the WHO, between 2030
and 2050, hunger, malaria, diarrthoea, and heat stress alone are
predicted to result in an additional 250 000 fatalities annually. By
2030, it is anticipated that the direct health harm expenses will
range from $2 to $4 billion USD annually (Patz et al., 2005).

Discussion on mitigation of climate change
Governments can make extensive plans to reduce greenhouse gas
emissions and global warming from a global perspective. Many other
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solutions are used by nations around the world, such as carbon pric-
ing, in which the government imposes a charge on greenhouse gas
emissions or the carbon content of fossil fuels. Governments can use
carbon pricing to direct these monies towards reducing climate change.
Humans should switch from using fossil fuels to electricity since it can
be produced from renewable resources and is a clean energy source
with no emissions. One of the biggest sources of GHG emissions is
transportation, therefore switching from oil to electricity as a fuel for
automobiles could aid in the fight against global warming. Businesses
and industries must establish rigorous carbon reduction goals that
support the Paris Agreement and the IPCC’s 1.5°C target (Briggs &
Stallerd, 2022). On a personal level, we need to make our homes
more environmentally friendly by removing appliances that create
GHG.

How might forests aid in addressing climate change?

The climatic stabilizing power comes from forests. They maintain
ecosystem balance, safeguard biodiversity, are essential to the carbon
cycle, support livelihoods, and provide commodities and services that
can promote sustainable growth. The lungs of the world are forests,
jungles, trees, and plants because they provide oxygen for us to breathe
and act as a carbon sink for the planet.

The land sector, the second-largest source of GHG emissions
after the energy sector, is responsible for around 25% of them glo-
bally, with deforestation and forest degradation accounting for about
half of these emissions. One of the most crucial ways to combat the
consequences of climate change is through the protection of forests.
7.6 billion tons of CO2 were produced during combustion, is ab-
sorbed by forests every year (IUCN, 2020). Hence, maintaining and
expanding forests is crucial to combating climate change. Stopping
the loss and degradation of forest ecosystems and fostering their res-
toration will contribute to meeting the Paris Agreement’s goals of
mitigating climate change by neatly one-third by 2030. (2015).

Increasing and maintaining forests is therefore an essential solution
to climate change. Halting the loss and degradation of forest ecosys-

1
1
!
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tems and promoting their restoration, help to achieve over one-third
of the total climate change mitigation goal by 2030, to meet the ob-
jectives of the Paris Agreement (2015).

Global Action plan :

The IUCN’s forest work addresses the role of trees and forests in
enhancing climate change resilience in 2 number of ways:

* Fighting against deforestation and forest degradation in places with
significant cultural and biological diversity, like primary forests and
World Heritage sites. Restoring forest landscapes improves climate
change adaptation and mitigation by preserving the advantages
that people and society derive from forests, such as their carbon
stocks and economic benefits. a global initiative to restore 350
million hectares of damaged and forest-covered land by 2030
(Bonn'Challenge). ' '

* If the 350-million-hectare goal is met, up to 1.7 gigatonnes of
carbon dioxide equivalent might be sequestered annually.

National Action Plan:

In order to lessen the negative effects of climate change, the Na-
tional Action Plan for Climate Change (NAPCC) was introduced in
2008 and aims to reduce CO2 emissions below those of industrialised
nations (Pandve, 2009). National Mission on Sustainable Habitat, Na-
tional Mission on Sustainable Water, National Mission for Sustaining
the Himalayan Ecosystem, Green India Mission, National Mission
for Sustainable Agriculture, and National Mission on Strategic Knowl-
edge for Climate Change are the eight missions under NAPCC.

Green India Mission

In response to climate change, India’s green cover is being pro-
tected, restored, and enhanced via the Green India Mission. The
mission’s overall goal is to improve the forest cover on an additional
5 hectares while growing the forest cover on 5 million more hectares
of land. The mission also aims to increase the provisioning capacity
of Indian forests and their ability for carbon sequestration, as well as
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to provide livelithoods for 3 million people through activities based
the forest. The programme was initially budgeted for 10 years at 60,000
crores, however it has remained woefully underfunded. The initiative,
whose final launch was scheduled for 2015 but was originally sched-

uled to occur in 2012 due to an investment crunch. The programme

also aims to achieve India’s Nationally Determined Contribution
(NDC) target, which was to sequester 2.5 billion tonnes of “Carbon
emissions” by 2020-30. (Down to earth, 2020). Plantations were
planned all over the country with extensive plantation drives, but the
results are not visible everywhere due to poor execution everywhere.
Communities are the real guardian of the forest, thus community-
and individual-level tree planting may produce better benefits.

Conclusion

The maintenance of healthy, undamaged primary forests and the *

restoration of degraded and deforested lands are essential for com-
bating climate change challenges. In order to preserve the world’s
remaining forested lands, non-governmental organisations, the public
sector, and the commercial sector will collaborate actively with the
community.
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Abstract
Burning of fossil fuels produce greenhouse gases viz. Carbon di-
oxide, methane, nitrous oxide etc. These greenhouse gases form a
cover over our atmosphere. This cover of greenhouse gases blocks

- the heat waves reflected by the earth surface. So, the excess heat is
trapped in our environment causing a rise in temperature on earth.

This is called global warming, Global warming poses serious threat
to our ecosystem. It causes melting of glaciers & icecaps resulting in ‘l

rise of sea water level. According to NASA global temperature has

increased by 1.4-degree F since 1880. If such global warming contin- :

ues then major cities in coastal areas will be submerged in water in
near future causing a catastrophic situation. So, steps to be taken for
optimum use of fossil fuel to control global warming. Deforestation
is another cause of global warming, So, deforestation must be stopped.
Changing of environmental conditions of a place such as tempera-
ture, rainfall etc. over a long period of time is called climate change.
Human activities cause such climate change. Deforestation, industrial-
ization & excessive use of fossil fuel causes climate change. Climate
change causes extreme weather conditions. Excessive rain, drought,
flood, land slide, land degradation, rise of sea level etc. are caused by
climate change. Climate change can create threat to human life & habitat
as well as for other animals & plants. So, measure should be taken
globally to control climate change.
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Introduction )

In the lowest layer of earth’s atmosphere i.e., in troposphere heat

reflected by earth surfaceis trapped by some gaseswhich are called
greenhouse gases. The phenomenon is called Greenhouse effect which
is similar to greenhouses used in horticulture to keep desired heat.
Greenhouse effect keeps our planet at an average temperature of 15-
degreeC. In absence of this effect the average temperature of our
planet will fall to -18-degree C.Thus greenhouse effect keeps our planet
warm enough so that life can exist in the planet.The major green-
house gases are carbon dioxide, ozone, methane, nitrous
oxide,chlorofluorocarbons and water vapour, out of which carbon
dioxide and water vapour are predominant.water vapour is controlled
by earth’s hydrological cycle and carbon dioxide by global carbon
cycle.
While the level of water vapour in the atmozphere relatively remain-
ing constant, carbon dioxide level is increasing significantly due vari-
ous human activities. The levels of other greenhouse gasés viz.
Methane,nitrous oxide and chlorofluotocarbons are also increasing
due to human activities. Deforestation, industrial emission etccaused
increase in the carbon dioxide level. Due to absorption of more and
more infra-redradiations of heat by these gases heat is re radiated
resulting in an increase in global average temperature above 15degree
C. This is called enhanced greenhouse effect which is responsible for
increasing average global temperature or global warming,

Greenhouse gas Contribution to GHE/GW  Source

Carbon dioxide 55% fossil fuel
CFq 24% refrigerator, AC
Methane 18% dead organic matter
Nitrous oxide 6% nylon products

Impacts of greenhouse effect:
1. Global warming:If concentration if greenhouse gases con-
tinue at present rate earth’s average temperature will rise be-
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tween 1.5 — 5.5degree C by 2050 causing earth a warmer
planet which will lead to catastrophic situations. i
2. Risein sea level: With increasing global temperature sea water
will expand, ice caps will melt and coastal regions will be
flooded. ~
3. Effect on human health: Global warming will change the

rainfall pattern, thereby effecting the distribution of vector

borne diseases like malaria, filariasis, elephantiasis etc.

4. Effect on agriculture:Due to global warming tropical and .

subtropical regions will be badly affected. Even a rise of 2
degree C may be quite harmful to crops. Increase in tem-
perature and humiditywill increase pest growth causing loss
of agricultural products.

Climate Change

Average weather conditions of a region over a period of at least
30 years in called climate. We have a relatively stable climate on earth
for thousands of years due to which we have practised agriculture

and increased in population. A change in climatic condition will dis- _

turb agriculture that would lead to migration of animals as well as
human. Due to increase i concentration of greenhouse gases in our
atmosphere global warming has increased. This will lead to drought
or excessive flood in various regions of earth causing loss of crops
and other agricultural products. This may cause famine, and loss of
human life and livestock.United Nations Intergovernmental Panel on
Climate Change (TPCC) in its report has predicted that there will un-
equal distribution of water across the globein future. Glaciers of
Himalayas will melt. As a result, size and numbers of lakes will in-
crease. Africa will face water scarcity.Rain dependent agriculture in
north Americs will get 2 boost. Human activities will contribute to
loss of coastal wetlands. Fresh water availability will decrease by 2050.

Conclusion
To check global warming as well as to maintain a sustainable
climatic condition of the eartha joint effort by all nation is very
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urgent.Agreement should be made to drastic cut down of fossil fuel
use as well as that of CFC. Stress should be given to use more and
more renewable energy resources. Steps to be taken to plant more
trees, adopt sustainable agriculture, trap and use methane as fuel, re-
move of atmospheric carbon dioxide by utilizing photosynthetic al-

gae etc.

References '
Google sources, Environmental Studies(New Age International Pub-

lishers)



150 Environmental Issues: Risk, Management And Sustainable Development

E-Waste Management Plant in Lower
Assam: Prospect and Challenges

Dr. Apu Guha Thakurta
Assistant Proff. Bijni College, Bijni.
E-mail: apuguhathakurta@gmail.com

Abstract

Waste, basically E-waste has become a serious challenge for our

mother earth now a days. Electronic waste is emerging as a setious

public health and environmental issue in India. India is the third largest :.

electronic waste producer in the world, approximately 2 million tons

of e-waste are generated annually, which is an alarming sign for us.
Though it has emerged as a major worldwide problem, in North-

East India in particular, ithas become more acute due to the lack of

any recycling facilities. In the entire North-East region, there is nota

single e-west recycle unit, in spite of this region with a huge number
of consumers and users of various electronics gadgets. Presence of a
good number of oil-refineries in this region necessitates the down-
stream industries to process their by-products. But the inexplicable
absence of such units has put the entire region into a critical situation.
These by-products are either sent to far-off places for necessary recy-
cling or left unattended and causing a serious ecological problem. In
this prospect we make an attempt to bring ideas and thoughts from
diverse fields of knowledge and expertise to address the problem
and search for possible or viable outcomes.

Keywords: Recycling, Non-biodegradable plastic, Industrialisation, '

Communication. {
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Introduction

In this paper we are going to focus on such a idea which is im-
portant and also interesting in today’s scenario. This business idea is
not only related to economic or business point of view, but it is also
important to our environmental protection and overall, the protec-
tion of human life. This sector is Electronic Waste Recycling sector,
which is commonly known as E-waste management. I hope this pa-
pet may result in creating a conducive environment for people to join
in this sector. In this paper I will share some facts, information and
findings on prospects and challenges regarding the set up of E-waste
management plant in Lower Assam region. The hazardous features
of E-waste, the scope to make profit from E-waste, required ma-
chinery, estimated cost will be elaborated in this paper. The agencies
who provide training on E-waste management sector are also be
maintained here. -

What is E-waste

Any electronic equipments having circuit operated by AC or DC,
when they become useless are called E-waste.The computers, main-
frames, servers, monitors, printers, scanners, compact discs (CDs),
copiers, calculators, battery cells, cellular phones, fax machines, trans-
ceivers, TVs, medical apparatus, iPods, refrigerators, washing machines,
and air conditioners are examples of e-waste when they become un-
fit for their use.

1.1. Why E-waste is hazardous

The E-waste may cause very much harmful to us. The presence
of toxic substances like liquid crystal, lithium, mercury, nickel, sele-
nium, polychlorinated biphenyls (PCBs), arsenic, barium, brominates
flame retardants, cadmium, chrome, cobalt, copper, and lead make it
very hazardous. The presence of highly toxic substances and heavy
metals like mercury, lead, beryllium, and cadmium pose a significant
threat to the environment even in their minute quantities. Thus, E-
waste can pose the huge risk to humans, animals and our environ-
ment.
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1.2. The time to be alert

The presence of toxic and highly toxic substances in the E-waste
has become a great threat to human life. The most worried thing is
that, the quantity of E-waste is increasing day by day. After 2002 the
- rapid development of technology results in the electronic commodi-
ties getting upgraded every moment. So literally during the time gen-
eration of E-waste is increasing worldwide as well as in India. Ace
cording to a survey carried out by Central Pollution Control Board, it
is estimated that 1.347 lakh Metric Tons E-waste was generated in
2005. The quantities of E-waste generations are increasing day by
day. Considering the growth rate of E-waste, it is calculated that In-
dia will generate 2 million Metric Tons E-waste by 2025. (Dx.
Chatterjee, 26.1.2023) India stands 5% in E-waste generation produc-
ing around 1.7 lakh Metric Tons in 2022, (Source: https://
www.statista.com). ' i l

1.3. The time to think

E-waste is not hazardous if it is stored and recycled by scientific
methods. Having the presence of toxic substances, the valuable met-
als like copper, silver, gold, and platinum can be subtracted from e-
wastes once they are scientifically processed. But it will become very
much harmful in case e-waste is dismantled and processed in an un-
scientific or crude manner with the rudimentary techniques. In this
regard, to recycle E-waste is not just a profitable business, but also a
responsible one to take a step to protect the environment and human
health. In Tokyo Olympic, the organisers made all the medals from
E-waste. From 78985 Tons of E-waste, they subtract 32 KG of
Gold, 3500 KG Silver and 2200 KG Bronze. (Source: https://
evreka.co/blog/tokyo-olympic) '

2. E-Waste! Waste (Kachra) or Business opportunity?

The E-waste management is a relatively new business and the phe-
nomenal increase in generation of E-waste is the prospects of this
business. From the over mentioned data, it is clear that,
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A. There is a huge amount of E-Waste generated in India every
yeat.

B. E-Waste is harmful because of the presence of toxic sub-
stances. j

C. E-Waste is valuable because of the presence of valuable metals
nit,

D. E-Waste should be recycled in a scientific manner.

Though recycling of E-Waste can become a profitable business
opportunity, but unfortunately in India this sector is dominated by
informal or unorganised sectors. E-Waste recycling in informal sector
by non scientific and primitive methods is harmful and hazardous. In
Lower Assam region the E-Waste is totally controlled by
‘Kabadiwala’(scrap-dealer) due to the absence of any E-Waste man-
agement unit. In comparison to other advanced states of India North
Eastern states are lacking any credible organisation or unit in this re-
gard and thus posing a great threat to the environment and health of
all living beings.

List of Dismantlers/ Recyclers as per the authorisation is-
sued by SPCBc/PCCs under E-Waste (Management) Rules,
2016 (As on 31-01-2023)

SL. | State Number of Authorised | Installed capacity

No. Dismantler/Recycler | Metric Tons per
Annum (MTA)

01 | Andhra Pradesh 10 44002.5

02 | Assam 01 120

03 | Chhattisgarh 02 6750

04 | Delhi 06 1989

05 | Gujarat 40 120130.92

06 | Goa 02 153

07 | Haryana ) 128837.67

08 | Himachal Pradesh 0 1500

09 | Jammu& Kashmir 03 705
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10 | Tharkhand 02 660

11 | Kamnataka 72 12511548
12 | Kerala 01 ' 1200

13 | Maharashtra o 140 ' 1180315
14 | Madhya Pradesh 03 13600

15 | Orissa 07 9050

16 | Punjab 08 10092
17 | Rajasthan 2 82007.67
18 | Tamil Nadu 42 130636

19 | Telangana 23 148115

20 | Uttar Pradesh 121 62421947
21 | Uttarakhand . 08 153068.06
22 | West Bengal 05 2640

567 1722624.27

(Source: https://cpcb.nic.in)

In comparison to other states of India, Assam as well as entire

NE region lacks any E-waste recycling unit. There is only one dis-

mantling unit, that collects very few E-waste, segregate and export it

to other. states for recycling. In NE region the E-waste collection, "
segregation and exporting — the whole process is controlled by
‘Kabadiwala’(scrap-dealer). The whole sector is controlled by ’-

ur‘lorganiscd sector which is hazardous and environmentally unsus-
ta‘.mable. They collect the materials through rag-pickers and manually
dismantle them only to collect and sell the PCB for profit and littering
the land with other hazardous parts or chemicals.So,there is ample
scope to set up E-waste management plant.

1. Investment, Machinery & Licensing
The investment will differ according to the per hour recycling ca-
pacity of the machines. The capacity of the machinery depends ac-
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(200

cording to the availability of raw material. The medium range
kg/hour) capacity plant will require the followings —

Should have minimum area 1500 sq ft —2000 sq ft. (Produc-
tion area, finished good storage and admin area. The raw

material storage area excluded)

b. Project cost: 45 — 55 Lakhs. (Excluding land cost)
c. Manpower required: 4 — 6 persons (operator and helper)

d. Electricity required: 60 KW

The Indian Government offers the co-fund grant scheme that covers
between 25% to 50% of the project costs for the e-waste manage-
ment facilities and building capacity for e-waste businesses. However,
the uptake of this scheme has been very limited. In addition, there is
also a shortage of formally approved e-waste recycling centres as
presently existing centres operate far below their capacity due to poorly
organized supply chains between them and the majority of informal

sector collectors of e-waste in India.

1.1. Investment
As it mentioned above the investment will differ according to the

capacity of machinery and supply chain of materials. Here are the
investment details of over mentioned capacity-based unit, and the

cost of required land is not include here —

a. Machinery: 20 — 25 Lakhs

b. Raw materials (10 Tons): 3 Lakhs

c. Infrastructure &Electricity: 10 — 15 Lakhs
d. License: 1Lakh

e. Working capital: 10 Lakhs
Total: 44 — 54 Lakhs.
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1.1.1. Required machinery for set up PCB recycling unit
According to the E-Waste (Management) Rules, 2016 to crush
the whole electronic gadget by machine is strictly prohibited. So, the
separation of PCB process should be made manually. So, the E-waste
recycle is basically recycle of the PCB. The required machineries are —

PCB component dismantle machine

b.  Blank PCB crushing and separating machine

L Belt Conveyer with magnetic separator
iL Hammer crusher machine

fi. Round screen machine

. Wind conveying machine

V. Pulse air separator

Vi, High voltage electrostatic separator
Vil Dust collector

c. Control cabinet.

For the small entreprencurs or beginners, the first component is
more viable as it requires small land holding, investment and minimal
manpowet, permission or license requirement.

1.2. Licensing

Ministry of Environment and forests, govt. of India is the nodal
agency for policy, planning, promoting and coordinating the environ-
mental programme including E-waste management. Before applying
for license the E-Waste (Management) Rules, 2016 should be fol-
lowed, which is adhered to by State Pollution Control Board. For
license the followings are required —

a. Business Registration

b. GST number -
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¢.  Udhyam registration

d. NOC from Pollution Control Board
e. Trade License -

f EPF & ESIC Registration (optional)

g Trademark Registration (optional)

1.3. MSME Loan _

Looking at the importance and need of developing the formal
[i-waste management sector the Government of India has introduced
various schemes to provide financial support to set up E-waste recy-
cling plant. MSME loan is one such facility which is now open for any
start-up in this sector. The documents required for MSME loan are —

a. PAN, Aadhar Card and Voter Id

b.  Copy of address proof
c. ITR of last three years
d. Bank statements of last six months

e. Detail Project Report (DPR)

2. Raw materials, Finished product & Market

The raw material is always available in local area. To collect the E-
waste the existing informal chain can help, as well as scrap PCB can
also be purchased from India Mart. In local market whole E-waste
gadgets generally costs Rs. 10.00 (Ten Rupees) per KG, which need
segregation manually for picking the PCB.

2.1. Finished Product

After recyclingfrom the PCB threeproducts come out
1. Metal Powder, which contain more than 85% copper, gold, silver,
tin, palladium and other rare element. The market price of metal
powder is Rs. 350 — 450 per KG.
ii. Resin Powder, which is used on plastic and plywood industry. The
market price of Resin powder is Rs. 150 per KG.
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IIL. Fibre Powder, which is used as insulation material. The market
price of fibre powder is Rs. 95 per KG.

2.2. Market

. There is a huge market for these finished products. The recyclﬂ
can directly contact the buyer or can sell the product through online
platform like Trade India, India Mart, Alibaba, Export India etc.

3. Challenges

There is a lack of public awareness about e-waste hazards and
harvesting in India, and recycling is, therefore, very low. Most con-
sumers do not know or have less knowledge about the hazardous
nature of e-waste components or the rules and regulations regarding
its handling and associated penalties for improper disposal. There is '
also lack of public awareness about e-waste management in India
which is mostly done by urban municipal or state government agen-
cles.

Absence of any trained or professional personnel or agencies in
the field of the E-waste collection and segregation process in the
North East region. '

Density/quantity of E-Waste is very low in comparison to more
advanced cities or states. As a result, the carrying cost of waste to the
recycling plant becomes unviable.

Absence of big users or entrepreneurs using E-products in the
region has made the recycling process unfeasible as bulk purchase of
the waste is not possible due to lack of industrial environment &

associate industry.

4. Further references
The Government of India provides technical and marketing
knowledge on E-waste management through some agencies. The in-
tended entrepreneur in this segment can contact with them for further
enquiries.
National Institute of Electronics and Information Technology,
Gangtok (NIELIT) under the Ministry of Electronics & Informa-
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tion Technology, Govt. of India caters to NE states and 6 seats are
reserved for Assam in a 5 days training programme.

Centre of Excellence (CoE) on E-waste Management (CEMAT)
is another government agency for providing support to set up E-
waste recycling plant in India. In case of formal education on E-
waste, II'T, Hyderabad offers M Tech. on E-waste management un-
der the guidance of CEMAT.

5. Conclusion

The maximum volume of E-waste recycled in India is in unorga-
nized sector, which engages a significant number of manpower ex-
posing them to various hazards. Recovery of metals from PCBs by
primitive means is the most hazardous act. In this field the Govern-
ment should provide proper education, awareness, and, most impor-
tantly, alternative cost-effective technology to provide better means
to those who earn the livelithood from this. And it is most significant
from the point of view of safe disposal of this waste for a better
environment for our present and future on earth. Strict measures should
be taken in this regard by the Government which should impose
financial penalties on non-compliance or violation of e-waste han-
dling and processing rules.

In India, especially in NE region our approach can be for inte-
grating the unorganized sector into the system by allowing it to con-
centrate only on collecting, not dismantling, and segregation, which
should be entrusted with the organized sector that will be responsible
for metal extraction, recycling, and disposal. The blended model will
provide both awareness and employment to the maximum and will
ensure a healthier environment for all.
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First hand information is collected from various local vendors, online
marketing platforms and entrepreneurs regarding e-waste collection,

process of segregation, dismantling and disposal as well as pricing,
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Abstract

Chirang District (26.6539p N, 90.6394p E) is situated on the north
bank of river Brahmaputra along the foothills of Indo-Bhutan bor-
der near Manas National Park of Assam. Chirang District is an ad-
ministrative district in the Bodoland Territorial Region of Assam state
in the North-East of India. The total land area of the district is 2,
029.2sq.km. covering with 454.6sq.km forest area, 101.1sq.km grass
land area,64.95q.km agriculture cum human settlement area, 57.7sq.km
swampy area and 43.3sq.km river/river sand area. The district 1s with
two sub-division namely, Bijni and Kajalgaon. The major rivers Aie,
Nangalbhanga, Makra, Champa and part of Manas including their
smaller tributaries Bhur, Deosti, Burisuta, Kuklung, Teklai, Langkhar,
Kanamakra and Dulani harbor aquatic flora and fauna. Chirang Re-
serve Forest and Panbari Reserve Forest constitute the territory of
several species along with endangered species. The Bishnupur,
Kalamati, Kuklung, Runikhata, Amteka are the attractive land masses
covering the forest areasembracing many threatened species. Com-
munity aggravation, overexploitation and illegal trading are the root
causesof declining fewthreatened species currently The study empha-
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sis on conservation of gene pool of many species in this region.
awareness, management policyandadministrative intervention wo
be applicable regarding conservation. The community people must
be involved and trainedto maintain resources in sustainable manner.: ‘

Key words: Habitat Diversity, Flora &Fauna, Conservation strate-
gies, Chirang District

Introduction
Habitat diversity isthe range of different habitats in an ecosystem
and it also means the number of different habitats that one particular

region can provide. For are aquatic habitat, terrestrial habitat and

arboreal habitat.Habitat diversity explores the variations in ecosys-
tferns within a specific geographic area. In general, the variety of dis-
tinct habitats found in an ecosystem ot biome is referred to as habitat
diversity. A range of forests, deserts, grasslands, oceans, lakes, coral

reefs, wetlands, tundra and other biological communities make up
habitat diversity. The conservation of species and genetic variety typi-

cally follows the preservation of habitat diversity.It deals with the

investigation of various biosphere habitats. Characteristics of habitats

are the abiotic and biotic factors that influence a plant. Among the
abiotic factors are chemical and physical values like light, climate, soil
composition, soil consistency, exposition to the sun, etc.The habitat
diversity effect states that as habitat area increases, the variability of
structures within the habitat is likely to increase and therefore support
a greater variety of species.The habitat assessment is defined as the
evaluation of the structure of the surrounding physical habitat that
influences the quality of the water resource and condition of the resi-
dent aquatic community (Barbour et al., 1996). The relationship be-
tween habitat size and species diversity is that the smaller the habitat,
the less diversity of species there will be. Greater habitat differentia-
tion means there are more types of habitats in the same amount of
geographical area. If there are more types of habitats, this presents a
scenario-in which one species could diverge into two species through
sympatric speciation. The biological potential is limited by the quality
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of the physical habitat, forming the template within which biological
communities develop (Southwood, 1977). Generally, the biological
diversity in rivers and habitat are closely linked (Raven et al. 1998).ex-
ample, a large mountain range ]jlge the North American Rockies might
produce many diverse habitats: forests, rivers, lakes, deserts, and even
tundra or polar habitats. There are basically three types of habitats.
They

Habitat loss, especially removal of plants and trees which stabilize
soil, increases erosion, and reduces the nutrient levels in terrestrial eco-
systems. This, in turn, can decrease agricultural productivity. In turn,
increasing erosion decreases water quality by increasing sediment and
pollutants in rivers and streams. Habitat loss leaves large numbers of
species to gradually decline and go extinct. If we are not aware of
this “extinction debt” (Tilman et al. 1994) we are prone to underesti-
mate the level of threat to biodiversity (Hanski and Ovaskainen
2002).The three main types of habitat loss are habitat destruction,
habitat degradation and habitat fragmentation. The effects of habitat
loss echo up the food chain and disrupt the entire ecosystem.Habitat
destruction, fragmentation, and modification caused by human-led
activities such as industrial and residential development, logging, crop
farming, livestock grazing, mining, road and dam building, and pesti-
cide use etc. have taken a risky crash on threatened and endangered
wildlife populations at an alarming rate.Habitat fragmentation has a
major impact on animal species populations because it deprives spe-
cies of what they are naturally habituated. This makes the species iso-
lated, reduces the area where they can live, and creates new ecological
boundaries.

Urbanization and urban sprawl are major drivers of habitat loss
wotldwide. In recenttime of rapid urban expansion, cities and outly-
ing greenbelts are demanding an unprecedented amount of land and
other natural resources and are encroaching on biodiversity hotspots
and protected areas.Conservation of habitat ensures the long-term
survival of life on the planet. It allows species to thrive in their envi-
ronments through different techniques and practices depending on
the level and type of degradation or destruction.
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Chirang District is closely related to the ecological environment of
Eastern Himalayan origin. The general assessments of habitat

diversityin term of flora and fauna were observed in the different

patts of this region. The diversities of fauna and flora of different

areas of Chirang District and their conservation strategy were also
more specifically studied.Information obtained from various litera-
tures no any earlier reports is available on the studies of habitat diver-
sity and their prospects from the area of this district in particular till
now. The assessment of habitat diversity in Chirang District of Assam
is an approach in this regard.

Objective

The aim and objectives of the research work is to highlight the
habitats diversity of flora and faunain different parts of this region
and illustratethe strategy for their instant conservation. Identify the
major reserve forest areas, rivers, streams related to habitat manage-
ment in the study area. Role of community practice and managementto
maintain biodiversity in sustainable way.

Methodology

The research works were followed by participatory method. The
field visit and community visit were done in randomly selected habi-
tat areas fromdifferent partsof the district to collect information. The
data were recorded on the preformatted datasheet andthe photo-
graphs of flora-fauna in various location were done for documenta-
tion. The flora and fauna were identified with thehelp of taxonomic
experts and through literature discussion. The landscape of habitats
was monitored and listed the total number of flora and fauna from
the study area. The location of vegetations, forests, rivers were visual-
ized through satellite map. The data analysis was done following simple
statistics to assumed hypothetically.

Result and Discussion
During the study of habitat assessment of flora and fauna, the
recorded floral species are wild orchids, medicinal herbs, flowers,
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creeper plants, timbers, wild fruits, different varieties of lemon spe-
cies, lemon grass, spices plants which may consider as the richest flo-
ral diversity. The faunal species are mainly annelids, molluscan, crusta-
ceans, arthropods like differentaquatic insects, butterflies, termites,
spiders including fishes, amphibians, reptiles, birds and few
mammals. The majoraquatic habitat areasare river Manas, Aie,
Champamoti, Deosri, Burisuta, Bordangi, Teklai, Langkhar, Amtika,
Kuklung, Agrang, Dulani, Hakoa, Bhur and Nangalbhanga originates
from the foothill of Indo-Bhutan border area which are categorized
as foothill-streams. Similarly, terrestrial habitat and arboreal habitat
areas are like Chirang Reserve Forest and Panbari Reserve Forest that
constitute the territory of several species along with endangered spe-
cies. The Bishnupur, Kalamati, Kuklung, Runikhata, Amtekaare the
attractive land masses covering the forest areas embracing many threat-
ened species. The enormes diversity of flora and fauna has indicated
the suitable habitat environment ir this region. The geographic situa-
tion and landmass encourage the greatest bioresource and the river-
forest contributed richest biodiversity. The landscape areas like
Kalamati, Panbari, Kuklung, Runikhata, Amteka under Chirang For-
est Division embrace both flora and fauna of which many of them
are threatened species. The river Kanamakra flows down through
Kalamati Reserved Forest incorporate a special habitat zone of fish
diversity. The typical word “Kalamati” is derived from the “black
soil” colour of this area, for which the elephant and other soil feeding
animals are used to visit frequently.

The physical characterization such as description of stream origin
and type, vegetation, substrate, and water quality provide a unique
Aquatic ecosystem to support fauna and flora. The river tributaries
viz., Aie, Manas, Champamoti of river Brahmaputra drainage and
sub-tributaries or hill streams, viz., Dulani, Makra, Kanamakra,
langkhar, Teklai, Sukanteklai, Mara manas, Agrang, Buriaie,
Nangalbhanga, Hakowa, Hingula, Burisuta, Lopani, Dholpani, Borsuti,
Deosti, Bardangi, Kuklung, Rekajali, Jiasura, Sukanjan, Garawa, Hatisar
and Bhur contribute enormous diversity of fish fauna in the Chirang
District. They are the fast-moving torrential streams with grayish to
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blackish bedrock. The substrates components are sand, gravel, pebble, -
cobble, boulder, and silt & clay. The composition of these substrates
varies from upland to down. The upland substrates level of these
streams mostly dominated by cobble and boulder, whereas towards
down pebble and gravel along with sandy bottom in the majority of
hill streams. The average water temperature falls between 10°C - 20°C
and pH ranges 6.5 - 7.0 for Aie, Manas, Champamoti and some
other streams. The speed of water flow is faster in upland region and
moderate towards down. The streamlets are mostly slow moving
and narrow. The characters of different substrate influence the fishes
during breeding and spawning in particular habitat. The algae, moss,
phytoplankton & zooplankton and some macro invertebrates are the
common biological parameters of streams found abundantly in this
region. The marshy vegetation and beel-fisheries also contribute difs
ferent variety of fishes to the district. The components of these watet
bodies are alluvial soil type, sandy bottom with clay and with aquatic
plants which enhance abundance micro & macro inhabitants.

Fig.2. A view of Champamati, Langkhar and other streams
aquatic habitat of in Chirang District

Fig.1. A view of Kalamati, the unique habitat of Biodiversity in
Chirang District

Fig.3. A view of Bishnupur Reserve Forest, Kalpanibeel and
Kawatikawith diverse habitats
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Habitat diversity under certain conservation strategies:
. ¢ Planting and managing trees, shrubs and herbaceous plants
that are beneficial to wildlife is usually the most important
thing you can do to improve habitat around your home land-

scape.

*  Critical habitat is key to the survival of endangered species.
In fact, a study by the Centre found, plants and animals with
federally protected critical habitat are more than twice as likely

'~ to be moving toward recovery than species without it.

¢ Larger habitats support populations with higher carrying ca-

pacities. Higher quality habitats support populations with higher

carrying capacities. There is no difference in population growth
rate between large and small habitats. Population growth rates

are higher in high-quality habitats than low-quality habitats.

¢ TItis found that when keeping area constant, species richness

is correlated with habitat diversitp.Meanwhile, when keeping

habitat diversity constant, species richness is correlated with |
area. So, both area and habitat diversity have a significant |

effect on species richness independently of each other.

¢ Ecosystem homogenization is caused by some factors like

human disturbance results in a change in habitat diversity. °
Because habitats have different physical and chemical charac-

teristics, they are likely associated with different sets of spe-
cles.

Conclusion

The habitat diversity effect that as habitat area increases, the vari-
ability of structures within the habitat is likely to increase and there-
fore support a greater variety of species. The basic elements of habi-

tat include food, water, and shelter.Habitat is the natural area inhab-

ited by an animal, plant, or other type of organism.Habitat is also a
function of the physical environment related to factors such as tem-
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perature, elevation, soil condition, and hydrology.Air, water, climatic
conditions, temperature, plants, animals allin the living area affect the
habitat. Species that migrate and inhabit more than one natural habitat
are also vulnerable. Preservation of these habitats helps to prevent the
entire ecosystem being harmed.Presently, more species are facing ex-
tinction, hence to protect wildlife is becoming more important.

Reference

0. Ovaskainen and 1. Hanski (2002). Extinction Debt at Extinction
Threshold, Conservation Biology, Published by Wiley, Vol.16,
No.3 (Jun.,2002), pp.666-73 https://wwwjstor.org/stable/
3061213

Weidong Gu, RaimoHeikkili and TlkkaHanski (2002). Estimating the con-
sequences of habitat fragmentation on extinction risk in dynamic
landscapes, Landscape ecology, Vol.17, pp. 699-710 https://
link springer.org

Tilman, David., Robert M. May, Clarence L. Lehman, Martin A. Nowak
(1994). Habitat Destruction and the extinction Debt, Ecology,
Evolution and Behavior, Nature 371, pp. 65-66. https://
www.researchgate.net/publication/232770892

Southwood, T.R.E. (1977). Habitat, the Templet for Ecological
Strategies?Journal of Animal Ecology Published By: Brtish Eco-
logical Society, Vol. 46, No. 2 (Jun., 1977), pp. 336-365 (30 pages)

Raven, J., Raven, J. C., & Court, J. H. (1998). Raven Manual: Section 4,
Advanced Progressive Matrices, 1998 Edition. Oxford, UK: Ox-
ford Psychologists Press Ltd. 2



170 Environmental Issues: Risk, Management And Sustainable Development

Importance of Sedges (Cyperaceae) in
wetland ecosystem restoration

Beauty Queen Goyari
Department of Botany, Bijni College
Bijni, Chirang, Assam

Martha Brahma
Department of Chemistry, Bijni College
Bijni, Chirang, Assam
Email: arecagoyari24@gmail.com

Abstract
Wetlands in India account for 4.7% of the total geographical area

of the country. These wetlands provide numerous ecosystem goods

and services, but are under stress due to urbanization, agriculture,
deforestation, climate change, land use change and pollution. The fam-
ily Cyperaceae (Sedges) is one of the largest monocotyledonous families
with 90 genera and 5539 species in the world and are cosmopolitan
in distribution especially in the temperate regions (Mabbetley, 2017).
They are major or even dominant components of wetland habitats.
Wetland Sedge species attract wildlife by providing food and shelter,
and the decline of sedge species within these types of habitats is a
useful indicator of potential habitat damage. In terms of ecosystem
services they can play a particular role in the maintenance and im-
provement of water quality. Constructed wetlands, artificial marshes
or swamps created for anthropogenic discharge such as wastcwater;
runoff or sewage treatment in various parts of the world have in-

Environmental Issues: Risk, Management And Sustainable Development 171

cluded Cyperaceae species such as Baumea articulate (R. Br.) ST. Blake,
Bolboschoenusfluviatilis (Torr.) Sojak, Cyperus involucratusRottb.
amongst others. For example, water treatment using cyperaceae have
demonstrated up to 92% removal of nitrogen (Tanner, 1996) and
significant sequestration of metals such as copper (Murray-Gulde et
al., 2005). As India is losing wetlands at the rate of 2-3% each year a
little contribution from the nature’s side in the form of Sedges would
be of great help to the conservation and restoration of wetlands.

Introduction

Wetlands provide several ecosystem services such as reducing ero-
sion, recharging aquifiers and providing habitat for several wildlife
species. Due to various anthropogenic activities, wetlands in India and
the world are being deteriorated, leading to change and damage of
ecological environments ~f animals and plants living in wetlands as
those species lose their living space, become endangered and die out.

India has diverse and unique wetland habitats supported by a wide
variety of climate, seasons and geography (Prasad et al., 2002). These
wetlands are distributed in different geographical regions ranging from
Himalayas to Deccan Plateau. In India wetlands, attributes to about
4.7% of the total geographical area (Bassi et al. 2014). These wetlands
provide numerous ecosystem goods and services, but are under stress
due to urbanization, agriculture, deforestation, climate change, land
use change and pollution. According to a non-government organisation
Wetlands International South Asia (WISA), major cities that faced
wetland loss include Mumbai (71%), Ahemdabad (57%), Bengaluru
(56%), Hyderabad (55%), Delhi (38%) and Pune (37%).

The family Cyperaceae(Sedges) is one of the largest monocotyle-
donous families with 90 genera and 5539 species in the world and are
cosmopolitan in distribution especially in the temperate regions
(Mabberley, 2017). In India, it is represented by 39 genera and about
570 species (Singh & Prasad, 2001), of which 148 taxa are endemics
(Singh & al., 2015). They occur through a wide range of altitudes from
sea level up to 5000m in the Himalayas, and are present in a broad
range of habitats, from high arctic tundra through to tropical forest,
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and to seasonally wet grasslands. They can be major or even domi-
nant components of many plant communities.

Sedges are usually annual or perennial herbs. Species such as
BolboschoenusmanitimesL.. and Cyperus rotundus L. usually bear small, woody
rhizomes, but sometimes long creeping or emitting stolons with or
without tubers. The rhizomes and stolons are clothed with scales
which usually disintegrate leaving fibrous remains. The stems, espe-
cially near the base, are often triangular in cross-section and are solid
(not hollow). The leaves are alternate, commonly in 3 ranks, usually
with a closed sheathing base and a parallel-veined, strap-shaped blade.
Leaves are sessile, shorter to much longer than the stem, flat, or invo-
lute. Leaf sheaths vary from few millimeters to several centimeters,
membranous or herbaceous, usually closed; loosely or tightly enclos-
ing the stem. Inflorescence in this family is constituted by the arrange-
ment of spikelets because thie flowers in sedges are very minute and
inconspicuous. Spikelets of the sedges vary in the size, shape and color
and are found either solitary or in the inflorescence. Each spikelet
consists of a rachilla bearing glumes and flowers. Inflorescence is
normally anthelate or capitates. Number of the bracts varies from
one to several. Fruits in Cyperaceae are one seeded, indehiscent and
usually known as nuts or achenes. Surface of the nut varies according
to the species.

Sedges form an important ecological component of many eco-
systems around the world. cyperaceae also have conservation and
environmental importance. Most of the wetland habitats are domi-
nated by different species of sedges. The sedges species of wetland
attract wildlife by providing food and shelter and hence the decline
of sedge species within these types of habitats is a useful indicator of
potential habitat damage. They also play a particular role in terms of
ecosystem services as they maintain and improve the water quality.
Constructed wetlands, artificial marshes or swamps created for an-
thropogenic discharge such as wastewater, runoff or sewage treat-
ment in various parts of the world have included Cyperaceae species
such as Baumea articulate (R. Br.) S.T. Blake, Bo/boschoenusfluviatilis (Tor.)
Sojak, Cyperus involucratusRottb. amongst others. According to Tanner
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(1996) water treatment using cyperaceae have demonstrated up to
92% removal of nitrogen. Also, Murray-Gulde et al. (2005) reported
that sedges show a significant sequestration of metals such as copper.

Materials and methods

This paper primarily reviews knowledge available in reviewed sci-
entific literature, books and academic thesis. An Introduction to the
ecological attributes of Cyperaceae is given where those attributes
may be applicable to understand the conservational and environmen-
tal importance. The following standard taxonomic literature (includ-
ing online sources) and online database were referred in the present
study to follow the consistency in the presentation of data. They are:
Abbreviations of authors’ names are after Brummitt & Powell (1992).

For the Nomenclature of taxa, the recent Melbourne code, ICN
(McNeill & al., 2012) ' )

is followed consistently (http://www.iapt-taxon.org/nomen/
main.php). IPNI — International Plant Names Index (http://
www.ipni.org) provides an index to names of vascular plants and
their place of publication. Index NominumGenericorum — For names
of genera in all groups treated by the ICN (http://botany.si.edu/
ing/). The Plant List — provides the working list of all known plant
species (http://wwwtheplantlist.org).

Structure of Sedges that aid in ecological restoration

The members of sedges that belongs to annuals are with fibrous
roots. For e.g. Bulbostylisharbata, Cyperus castanens, C. compressus, C. difformis,
C. iria, C. neochinensis, C. pumilus, C. squarrosus, and C. fenuispica. While the
perennial members have distinct thizomes and they are usually small,
woody, rarely long-creeping or emitting stolons which often bear tu-
bers. The rhizomes and stolons are often clothed with scales which
are usually cauducous and leave the fibrous remains.

Stems of cyperaceae members are often trigonous [C. castaneus, C.
compressus, C. panicens, C. polystachyos, C. pumilus, C. richardii,
Fimbristylisdichotoma and Sclerialithosperma), triquetrous [C. difformis, C.
dubins, C. haspan, C. iria, C. mindorensis, C. rotundus, C. squarrosus, and C.
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tenuispica) and rarely subterete [Fimbristyliscymosal, planoconvex [ ¢l
neochinensis] and multi-angular [Bu/bostylisbarbatal. "
. Leaves size ranges from 1.5-90 X 0.1-0.5 cm and are shorter or
longer than the stem. They are always linear and rarely filiform i
[Bulbostylisbarbata and Fimbristylis ovata).
The whole part of sedges plant can perform phytoremediation
which is cost effective, green, non-invasive substitute technology for :
engineering-based remediation. The roots of Lepidospermasp, Carexsp
etc. show cluster roots or dauciform roots that are suggested to fune-

tion to acquire phosphorus from nutrient poor soil.

Wetland Ecosystem Restoration: :
India has many important wetlands in different states which are
beneficial to plants, animals and humans. Also wetlands are described
as the kidney of the earth becausé of their high and long term capac-
ity to filter pollutants from the water that flows through them. This b
property of wetlands comes from the soil, sand and plants that oc-
cupy it. Ramsar Convention was introduced around the globe for .
conservation of wetlands. In India, there are 46 Ramsar sites. The aim
of Ramsar list is to develop and maintain an international network of
wetlands which are important for the conservation of global biologi-
cal diversity. :
Sedges are partially aquatic and produces less biomass in com- ]
parison to other aquatic plants (Steed et al. 2002). Species like Cyperus
grows in wetlands as weeds and they can tolerate environmental stress
factors like hot and cold climatic conditions. The different parts of
Cyperus alternifolius L., was found to remove heavy metals such as
Cu, Ni etc when examined. (Soda e7 /. 2012; Yadav ef a/ 2012; Zhu ef
al. 2013). Some Cyperaceae are also used to decontaminate soil af-
fected by mine waste (Hussein & Manal, 2012). Sedges are also im-
portant in maintaining mycorrhizal association and serve as agents for
phytorestoration of Pb-contaminated soils (Muthukumares a/. 2004).
Different species of sedges have also been tested in contaminated
waters and found that the plant biomass can be used to remove heavy
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metals. The roots of sedges also have sand binding ability and aid in
water uptake and retention.

Conclusion _

- Study of uptake, accumulation and detoxification of metals in
wetlands is quite important because the increasing population demands
are deteriorating the kidney of our earth. The work on sedges is scarce
around the globe but there are enough works to suggest that sedges
are important family that can help in environmental cleaning. Sedges
shows good biosorption of heavy metals along with bioaccumulation.
There is an urgent need to explore the phytoremediation property of
sedges as these are the most important taxa growing in and around
wetlands. They are also the food source of many faunas growing in
wetlands so it becomes extremely important to understand the im-
pact of heavy metals on these plants. ' '
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Abstract _ )
Vermicomposting is a method of producing compost using earth-
worms and technology, and it is the scientific process of utilising
them for the benefit of humans. Organic waste is converted into
fertiliser by the earthworm. Earthworms consume cow dung, non-
toxic solid and liquid waste from industries, municipal waste and house-
hold garbage, forest waste, wastepaper, and biogas slurry, all of which
are converted into vermicompost. Though there are different species
of earthworms, but most suitable for vermicomposting are epigeic
group that live on soil surface and thrive on organic waste. For
vermicomposting preference is given to the earthworm which have
high composting qualities, better reproductive ability and are easy to
procure and maintain in culture. In this purpose the most commonly
used earthworm’s species are Eisenia foetida, Eudrilusengeniae, Peronyx
excavator and Lumbricusrubellus. The worms feed actively on the or-
ganic matter and assimilate only 5-10% and rest is excreted as loose
granular moulds of vermicasting on the surface away from the feed
source. Vermicompost production can be enhanced effectively by
supplementing the organic waste like cow urine. Thus, the earthworms
not only play a role in waste management but also help the cultivators
by producing organic fertilizer. Vermicompost is an eco-friendly natural
fertilizer prepared from biodegradable organic wastes and is free from
chemical inputs. It does not have any adverse effect on soil, plant and
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environment. It also improves water retention capacity of soil be
cause of its high organic matter content.

Key words: Earth worm, Vermicompost, organic waste, fertilizer,
vermicast '

Introduction

Vermicomposting is generally defined as the solid phase decom-
position of organic residues in the aerobic environment by exploiting
the optimum biological activity of earthworms and microorganisms
(Garg, Gupta, 2009). Earthworms are important drivers of the bio-
chemical decomposition of organic matter because they fragment

and condition the substrate and significantly change its biological ac-

tivity, even if microbes are ultimately accountable for the process. By
blending the organic matter, earthworms act as mechanical blenders,
changing'its physical and chemical status, gradually lowering its car-
bon-nitrogen ratio, increasing the surface area exposed to microor-
ganisms, and creating an environment that is much more conducive

to microbial activity and further decomposition. They move pieces
and bacteria-rich excretions a lot while passing through the earthworm’
gut, which homogenises the organic materials. The majority of the
nutrients are found in the vermicompost, which is a finely divided
peat-like substance with great porosity and water holding ability. These

earthworm castings have high rates of mineralization and are rich in
organic matter, which suggests that the availability of nutrients to plants

particularly ammonia and nitrate is considerably increased (Dominguez,
Edwars, 2004).

Earthworm activity results in the production of vermicompost,
which is high in macro and micronutrients, vitamins, growth hot-
mones, enzymes including lipase, cellulase, and chitinase, as well as
immobilised microflora. Even after being expelled from the worms,
the enzymes continue to break down organic substances (Barik et al.,
2011).

Objective of the paper is to know the process of vermicomposting
and also know the species of earthworms suitable for composting.

The paper is based on secondary data collected from different
books and websites.

4
1
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Types of Earthworms Used in Vermicomposting

Earthworms constitute a diverse group of burrowing annelids
having more than 6000 living species. Different species has different
life strategies and occupy different ecological niches. Thus, earth-
worms are categorised based on both their niche and their eating
behaviour. They belong to the endogeic, epigeic, anecic, and compost
ecological categories.

Endogeic: Burrowing is a characteristic of these earthworms. They
typically dig a horizontal tunnel and ingest the soil particles present at
the earth’s deep surface.

Epigeic: These earthworms are epigeic, meaning they live on the
soil surface. They eat dirt that is fitter. They are not meant for digging.
Typically, they are red-brown in colour. They are smaller than other
kinds of earthworms and do not have stripes.

Anecic: They dig a vertical burrow and devour the organic mat-
ter in the soil. They can k= found in deep dirt burrows as well as the
top layer of the soil. Castings of these earthworms can be found in
meadows.

Compost: These earthworms are found in compost pit. These
particular earthworms live in warm environments with moisture and
are found in readily accessible composite materials.

LumbricusrubellusEisenia ﬁ:et;‘da

The best types of worms for vermicomposting are red wigglers
(Eisenia foetida) which are epigean and red worms (Lambricusrubellus).
These two species are used for the compost bin because they prefer a
compost environment to plain soil, and they are very easy to keep.
Worms that feed on vegetable waste, compost, and organic bedding
produce richer casting than those that feed on plain soil.
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Vermicomposting process:

It 1s a non-thermophilic, aerobic, bio-oxidation process of organic
waste decomposition that relies on earthworms to comminutate, mix,
and promote microbial activity.

The process includes -

A. Bedding: Bedding is any material that provides a relatively stable
habitat to worms. For good vermicomposting, this habitat should
satisfy the following criteria- :

o High absorbency: As worms breathe through skin, the bed-
ding must be able to absorb and retain adequate water.

© Good bulking potential: The bulking potential of the ma-
terial should be such that worms get oxygen properly.

o Low nitrogen content (high Carbon- Nitrogen ratio):
Although worms consume their bedding as it breaks down
but this should have very slow process. High protein and
nitrogen levels can result in rapid degradation and associated
heating may be fatal to worms.

B. Food source: The most crucial phase in the vermicomposting
process is to consistently provide the earthworms with food sources.
Although they can consume a wide range of organic materials, earth-
worms do have preferred foods.

Even in harsh conditions, earthworms can obtain enough food from
the soil to survive. Worms can consume more food than their own
body weight in ideal conditions. Because of its higher nitrogen con-
tent, livestock excrement, specifically goat manure, cattle dung, or pig
manure, is the most popular worm feedstock. Nitrogen supplements
should be provided to allow for efficient decomposition when using
a material with a higher carbon content and the carbon-nitrogen ratio
exceeds 40:1.

C. Moisture: Earthworms need adequate moisture. They require
moisture in the range between 60-70%. The feed stock should not be
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too wet otherwise it may create anaerobic conditions which may be
fatal to earthworms.

D. Aeration: Factors such as high levels of fatty substances in the
feedstock or excessive moisture combined with poor aeration may
render anaerobic conditions in vermicomposting system. Worms suf-
fer severe mortality partly because they are deprived of oxygen and
partly because of toxic substances (e.g, ammonia) produced under
such conditions.

E. Tempetétute: Temperature has a significant impact on
carthworm’s activity, metabolism, growth, respiration, and reproduc-
tion. Most earthworm species used in vermicomposting require tem-
peratures ranging from 10 to 350 degrees Celsius. While tolerances
arid preferences differ between species. Cold and moist conditions
are far more tolerable to earthworms than hot and dry conditions.

F. pH: Worms can survive in pH ranges from 5 to 9, but 7.5 to 8.0 is
considered optimal.

Other factors influencing earthworm’ growth and survival include
pre-composting of organic matter, salt content,presence of toxic
components and the presence of pests and diseases.

Process of vermicomposting

Vermicomposting can be carried out in wells, pits, concrete tanks,
or wooden crates. To stop water from entering during rain, a 2x1x1
m” hole is dug beneath cover. To aid in drainage, broken bricks or
pebbles are placed on the bottom of the pit before being covered
with coarse sand. A layer of loamy soil that has been wet and injected
with earthworms covers it. Small clumps of fresh or dried animal
dung, followed by a layer of hay, dried leaves, or agrowastes, cover
the surface. Water is sprinkled over it every day for around 20 to 25
days to keep the entire setup moist. Each week, dry, green leaves are
added to the pit until it is full. Vermicompost can be used after 40 to
45 days.
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Nutritional status of vermicompost:
Following table shows the nutritional status of vermicompost

Nutrient element Vmﬁicompost (%)
Organic Carbon 9.8-13.4

Total nitrogen 0.51-1.61
Phosphorus 0.19-01.26
Potassium 0.15-0.256
Sodium 0.058-0.158
Calcium 1.18-7.61
magnesiim .093-0.568
Iron 0.2050-1.3313
Zinc 0.0042-0.110
Manganese ' 0.0105-0.2038

Roles of vermicompost in agriculture
Vermicompost has several advantageous uses (Adhikary, 2012) -

(1) Red worm castings have a high humus content. Clustering of soil
particles is aided by humus, which increases the soil’s ability to

hold water and makes pathways for air to travel through.

(2) Humus is thought to help protect against dangerous bacteria, nema-
todes, fungus, and plant infections.

(3) A biologically active mound called vermicast is made up of thou-

sands of microorganisms, enzymes, and leftover plant elements

that the worms could not digest.

(4) Castings have nutrients in them that are easily absorbed by plants.

(5) The worm intestine acts as a little composting tube, mixing the
environment and inoculating the waste.

(6) Worm castings work well for greenhouses, indoor plants, farm-
ing, and gardening.

(7) According to some research, the high quantities of nutrients, hu-

mic acids, and humates in vermicompost may be the cause of the
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plants’ growth responses, which resemble “hormone induced ac-
tivity.”

(8) Antibiotics and actinomycetes found in vermicompost aid in boost-
ing the “strength of biological resistance” of crop plants agamst
pests and illnesses.

(9) There appears to be convincing evidence that worm castings oc-
casionally deter bugs with hard bodies.

11. Vermicompost also contains plant growth regulators and other
compounds produced by microorganisms that influence plant
growth.

12. Earthworm-processed organic wastes containscytokinins and aux-
ins.

13. Earthworms emit certain metabolites into the soil, including vita-
min B, vitamin D, and related compounds.

14. The casts also have higher P, K, Ca, and Mg availability in addition
to increased amount of N and C.

Conclusion

Vermicompost is high in macro and micronutrients, vitamins, growth
hormones, enzymes including lipase, cellulase, and chitinase, as well as
immobilised microflora. Vermicompost is the best organic manure
for improving plant development by protecting them from harmful
pests without harming the environment. and output in general.
Vermicompost application promote plant growth, increase nutrient
content, and enhance fruit and seed quality. Vermitechnology, solid
waste manage is a potentially useful method that has shown promise
in a variety of difficult fields, including food production expansion,
wasterecyclingsolid waste management andso on. Vermicomposting
has the potential to increase land fertility and productivity. It also pro-
vides nutritious and secure food in India and other countries where
pollution is increasing due to the accumulation of organic waste and
lack of organic manure. As a result, the potential of vermicomposting
is enormous.
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Abstract

Increasing population and various other soo::io-politir.'o—ecc’“omic
considerations in Assam have forced people to live in uninhabitable
areas like flood prone areas of major river systems in BrahiﬂaP“tjta
Valley and Barak Valley recognising flood as major disaster du¢ 0 1t
frequency and devastating nature. Assam is experiencing multl disas-
ters where flood and cyclone are recurring disasters. The GOVert-
ment of Assam has adopted various plans, organised many pIePafe‘j"
ness, Prevention and Mitigation, Emergency Response and Rehabili-
tation activities to manage the disaster. To face or to manage the
disasters caused by the flood, it is not possible for the government
alone to manage disasters until the community people do not €Ome
forward along with the government as the first responders of this
disaster are the community. As most of the rivers of Assam CaUses
floods in most of the year, to tackle disasters caused by the flood,
along with the government, every community people must tﬂk_e part
in the various programmes organised by the Assam state I!saster
Management Authority under the government of Assam; in the'de—
signing and implementation of programs for reducing disaster ffSkS
and vulnerability and building community capacity. This papef high-
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lights the participation of community people in the management of
flood.

Keywords:Disaster management, flood hazard, community partici-
pation

Aims and Objectives
The main objective of this paper is to discuss the disasters and

. management special reference to flood of Assam, role of commu-
nity people in disaster management through their active participation.
For this, secondary data are collected from the secondary sources
such as newspapers, government documents and research journals.

Introduction
Assam 1s in the eastern-most projection of the Indian Plate tectons=
ics. In most of the year Assam faces the disaster caused by floods as
all the rivers in Assam are liable to floods mainly because of heavy
rainfall within a short time and collect a tremendous amount of silt
and other debris and raise the level of the river beds. Therefore, it
becomes impossible for the main channel to cope with the vast vol-
ume of water received during the rains. Considering the geographical
location, access issues, population exposure, scale and diversxty of
resources there is an urgent need for implementing and expandin 3
State wide comprehensive disaster management strategies encompass=
ing Preparedness, Prevention and Mitigation, Emergency Response
and Rehabilitation. Hence disaster event should be faced with propet
plan and programs through which active participation of affected
people has to be ensured in an attempt to reduce the damages of
property and to shorten the pains and sufferings of people as well as
enhance the sustainable development process. In so doing, the gov-
ernment of Assam adopted Disaster Management Act, 2005 and
prepared the Assam State Disaster Management Plan (ASDMP) in
2010, emphasizing on capacity building as well as on promoting liv
lihood of the disaster-prone community in accordance with philosg ‘
phy of alternative perspective of disaster management [1]. Its activis
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ties also include improvement of the safeguard of core community
facilities such as schools, diffusion of best practices in disaster risk
management at the community level and formulation of integrated
programmes for sustainable development through disaster risk man-
agement programmer’s initiatives. This paper discusses programs and
practices adopted for management of flood in Assam that engage
communities to cope with disaster risk.

Methodology

This paper is based on the secondary sources collected from the
research journals, Assam State Disaster Management Authority
(ASDMA)and department of water resources of Assam.

Community Based Disaster Management (CBDM)

The increasing disasters and their severe impact on individuals,
communities, society, economy and environment in the last few years,
the subject of disaster management has received greater attention for
the Community based disaster preparedness (CBDP/CBDM) in In-
dia at all levels (UNDP Report, 2003). Community Based Disaster
Preparedness or Management (CBDP/CBDM) is part of Disaster
Management Plan through which people are bring together within
the same community to enable them to collectively address a com-
mon disaster risk and to collectively pursue common disaster pre-
paredness. Through CBDP process a group of people can be mobi-
lize in a systematic way in achieving a risk less and durable society; a
dynamic community that equalizes power relations, binds the group
cohesively in the process of making decisions, deals with conflicts,
resolves issues, and manages individual and collective tasks through
addressing and bouncing back from hazards (Sufri et al., 2020).

Community participation in flood management

Community participation has been considered as important part
to reduce the problems occurrence during and after the disasters,
particularly small and medium scale disasters. The active participation
of people through various experiences and practices brings positive



188 Environmental Issues: Risk, Management And Sustainable Development

impact in approaching the disaster preparedness, disaster mitigation
and disaster risk reduction. In the absence of specialized skill, by using
their traditional coping and survival skill and strategies, disasters like
flood are responded long before outs help reaches them. Disasters

can become uncontrollable, once the event has got underway. There-
fore, preventive steps need to be taken before, during and after the
disaster events. If the community is not well prepared, control over

the disaster event would be usually lost during its occurrence. If each |

individual in the community is familiar with ways of coping and pre-
cautionary measures, then the disruption by a disaster can be reduced.
All communities and villages have some vitally important assets to
deal with disasters. These may include knowledge of disaster warning
signs, locally safe and vulnerable areas, experience of past disasters,
methods of survival and social relations that are often vitally impor-
tarit in coping with crisis. Local communities have ah active part to

play before, during and after disasters due to the reasons mentioned

below:

1. Before arriving helps, local response teams can save many lives
during first few hours after or during the flood hazards.

2. Numerous survival and health problems caused by the disaster can
be dealt with more efficiently by the active and well organised
community (WHO 1989).

Community participation can be discussed in three sections: before,
during and after a disaster. Pre-disaster participation of community
can reduce disaster impact by adopting many approaches, such as
using traditional experience and knowledge, preparing for any pos-
sible hazard by having emergency kits ready for the event, having
family or community disaster management plans as well as improv-
ing adaptive behaviour, strengthening houses, providing emergency
protection of doors and windows from high winds, organizing ca-
pacity building training courses on first aid, evacuation plans, perma-
nent relocation of the community away from unsafe sites(Bezboruah
et al, 2021). Community can also cope during a disaster by drawing
on the support of their community, taking stock to determine what
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they have and what or who is missing, restoring communications to
facilitate aid distribution, mitigating future risks (both psychological as
well as material threats) and regarding the entire experience as a learn-
ing process. After disaster, concerns need to be addressed during the
recovery process to build more resilience communities are planning
of community recovery plan that links social, physical, economic and
environmental recovery, regard of physical recovery work as bereave-
ment therapy and a possible income source and the entire reconstruc-
tion experience as a learning process, drawing on support of the com-
munity by being adaptable, flexible and patient (Deen, 2020).

1. Where possible ensure that local labour and locally purchased re-
construction goods are used to revitalize the damaged local
economy.

2. Recognize thie value of a prepared community who know what to
do to recover.

3. Take actions to reduce future vulnerabiiity as the recovery pro-

ceeds

Conclusion

For sustainability, strong participation, empowerment and involve-
ment of community during decision making on policies and strate-
gies of disaster management also play a vital role. During the disaster,
community participation is must because local people are capable of
initiate and sustain their own community development, various com-
munity members and groups in the community may have different
perceptions of risk and varying vulnerabilities.
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Abstract

There is a close relationship between environment and human be-
ings. Every life depends upon nature for their food, breath, shelter
etc. Sound environment is very much essential for happy and healthy
life. Human beings have a great responsibility to preserve some gift
of nature which is possible for them. Sustainable development is an
important issue related with environment and human beings. People
can try to maintain good environment through plantation of different
kinds of valuable trees, flowers, fruit trees etc. which has a great role
in the economy. Some fruits and trees act as source of food and
medicine. People can produce such types of products according to
their demand. It must be benefited to the human society. A good
environment can be created by the people with positive thinking. Some
actions of the people adversely effect on environment. Deforestation
is a cause of soil erosion, climate warming which is bad for environ-
ment and health of living beings. So, people must try to maintain
good environment with good action. They must try to stop use pes-
ticide on land, stop use of more plastic things etc. The industrial
useless liquid should not throw to pond, river etc. Water is most es-
sential for living beings. People must save pure drinking water with-
out wastage. Water pollution should control for healthy environment.
In this point people must be aware about their surrounding areas. The
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cause of air pollution is industrial smoke and bad smell which is not

good for health. Human beings must try to control water pollution,

air pollution through increase awareness among the people of the .

society. Indeed, human beings must try to bring sustainable develop-

ment on environment.
Key words: Environment, Human Being, People, Water, Pollution.

Introduction .
The word ‘environment’ simply means ‘the total situations that

surround men, animals, plants etc. in a particular place or time” When
we study nature, we see that our surrounding is full of river, forest,

mountain, desertand also combination of all. Man transformed natural
landscapes into villages, towns or cities. We depend on every moment

on nature. Not only man depends on nature, but also all animals,

plants and other creatures depend on nature. We cannot live without
natural and natural resources. Human have been interacting with the
environment since people born in the earth. So, many environmental-
ists refer environment as ‘Mother Nature’ and most traditional societ-
ies have learned that respecting nature is vital for their
livelihood.(Aggarwal, Vijay,” Envitonmental Studies” P-3) The essen-
tial needs for survival of human beings are found from environment.
Since civilization starting from domestication of animals and plants
the relationship exists between man and environment. Man enjoys a
dominant position over living and non-living world around him since
prehistoric time. (Purohil, $.8.Shammi, Q.J, Agarwal, A.K., “Environ-
mental Science” P-5)

Man may try to establish power in nature through technological
innovations, economic growth and development. Many people thinks
that they are all powerful and the master of nature. So, they want to
treat nature as their own will. But they do not think the dangerous
effects on nature. The skill and technology develop by man apply on
the nature and used the benefit for their own sake. But people do not
think that the environmental degradation will affect in life of the people
and other organism. The degradation has changed the face of the
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earth with the development of society. Since the dawn of civilization
man has tried to excel it by conquering nature for his development or
for the sake of enjoyment (Tiwary, H.H. “Environmental Law” P-
7).But there are some other who believes that we should respect the
nature because nature provides us everything,

Environmental ethics is regarded as a part of environmental phi-
losophy which maintains an ethical relationship between human be-
ings as well as environment. It deals with the rights of the individual
which are fundamental for life and well-being without any effect on
nature. This right is not only regarding the right of present generation
but also of future generation. Environmental ethics deals with such
things which are related to utilization and distribution of resources
with sustainable development.

Objectives
The specific objective of this study includes—
1. The main objective of the study is to find out the relationship
between man and environment.
2. Another objective is to enquires into the responsibility of man to
protect nature by treating animals, plants and environment as liv-
ing things which are essential for man’s life.

Methodology

This paper is written with the help of some books, journal and
internet etc. The study is socio-ethical and analytical and evaluative
research methodology is applied in this study. By observing the gradual
degradation of environment, an ethical evaluation of the attitude and
activities of human being towards nature is applied here.

Relation between man and environment

There is a close relation between man and environment. The rela-
tionship between man and environment has been established in the
eatly periods of time. Human beings lives in the natural kingdom and
man continuously interact with nature. As human beings interact with
the environment it also modifies the environment according to their
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needs. Environment gives us many materials needed in our home, at
work and for leisure activities. ‘Environment is the source of life on
earth and it not only directs but also determines the existence, growth
and development of mankind and all its activities’. (Saxena, H.M.,
“Environmental Geography” P-1) It is an inseparable whole with
intricate web of integration and change, its constituent elements are i
interdependent, and destruction of any one will harm the whole sys-
tem. Man as a living organism surviving with functional relations un-
der the ecosystem at different places but the functions of human
being is ever changing in the way of development which leads large
scale changes in nature. Man has continually at increasing rate changing
the form and modes of his interaction with the environment. Man
has been interfering with nature since the dawn of civilization with
large scale modification of the natural size through agriculture indus-
tries, construction of road, railway and creating problems. Human
cut forests to clean land and to grow crops or build building. We
change the environment in doing that. So the human activity influ-
ences the environment and again the environment influences on hu-
man both positively and negatively. Now days the needs of human
beings are not only the basic needs, the human society running for
fulfilling endless needs emerged in the way of developing of human
soclety. As a result, the qualitative and quantitative characteristics of
environment components are continuously undergoing changes. (Jo-
seph, K. Nagendran, R. “Essentials of Environmental Studies” P-
102) .
Human change their environment both positively and negatively.
The affect of environment in human live will depend on man’s uses
on environment. The main interaction between man and environ-
ment can be grouped into the use of resources and the use of wastes
of production. Man depends on environment for obtaining food,
water, fuel, medicines, materials for building and various other things.
But modern uses of science and technology exploit the environment
for own benefit and luxurious. As a result, such type of activity cre-
ates pollution and damage on environment. The impact of environ-
ment problems on humans is significant. It affects all human activities
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such as health, socio-economic development etc. So, the relationship
between man and environment will depend on the uses of environ-
mental resources.

The relationships between human and environmental resources
are dependency from human side for eco-system. The development
with sustainability is a philosophy which aims to protect and improve
the health of the environment. The relationship between man and
environment have reached such a stage that has undergone a pro-
found change that leaves a question of sustainability both in case of
nature and its resources and human society and its activity. The activi-
ties of man have been changing diversely with the nature of activities
from primary production, secondary production and others. These
activities have been modifying the present world in natural and cul-
tural landscape. The adverse effect of human activity e.g. different
kinds of pollution, deforestation etc. collectively degrading environ-
ment and it will create several problems in human society. Present
development of human society creates lots uf burning problems faced
by all living community over the earth and diminishing resources for
future generation. We should protect nature by changing the attitude
of destroying it. We should have same feeling towards other living
being like man. In Indian philosophy the Buddhist and Jainism treat
creatures like human being. In Jaina religions worship the nature as the
beholder of all living as well as non-living things. In Atharba Veda
nature has been uttered as ‘Mother Earth’.

Man, environment relationships refer to the interactions and feed-
backs between the man and the natural components. So, there is a
linkage between social and the geophysical system. This man and en-
vironment relation operates a series of concept. Man and environ-
ment relationship can be explained from philosophical point of view.
In philosophy one of the concepts is Determinism and determinism
pointed out that all events are determined fully by previous cause.
According to determinism environment causes social development
ot in other word natural environment influences people. Philosophy
of determinism opines that the decisions and actions taken by man
are just effects and governed by causal law. So, this concept believed
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that all the human actions are the result of prior factors. Determinism
should not be confused with the self-determinism of human actions
by reasons, motives and desires. This concept is based on the interac-
tion between ancient human society and strong force of nature. De-
terminism is about interactions which affect our cognitive process in
our life. (en.m.wikipedia.org)

Another concept of philosophy is environmental determinism.
Environmental determinism is defined that natural environment is
responsible for all human actions. This means that natural environ-
ment controls the human action. Environment is the cause of social
development or natural environment influences man. It is important
because it places human culture in its proper context. Environment
provides all necessary items of life. The cultural environmental deter-
minism pointed out that the social aspects of a person’s environment
determine what kind of person he will become. And technological
environment determinism says that technology is most responsible
for shaping man’s values and behaviours.

Possibilism on the other hand is the theory which pointed out that
people can adjust or overcome an environment. Possibilism pointed
out that environment has limited the number of choices. According
to possibilism nature provide man a number of opportunities and
possibilities, so man is free to choose the natural resources. Man has
changed their environment by increasing its capacity according to the
needs and demands. The philosophy of possibilism attempts to ex-
plain the man and environment relation in another way by taking man
as an active agent. By using advanced technology and industrial revo-
lution the possibility of environment can be increased. Human being
is the most powerful agent and they can modify the surface of the
earth. They create possibilities with the resources which gift environ-
ment or nature. In this sense Lucian said that “there are no necessities
but everywhere possibilities”. Supporting possibilism, Favrealso ob-
served, “There are no necessities but everywhere possibilities”. (https:/
/old.amu.ac.in)
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The Responsibility of man to protect Nature

Environmental ethics considers the ethical basis of environmental
protection. It tries to make radical change of human attitude about
nature. It is one of the applied ethics. Because its result is applied to
the sphere of the environment, such as human beings, animals, plants
and other inanimate objects of nature. It is not only related to rights
and duties of man, but it tries to find out the rights of all animals,
plants and non-living things. In this respect, environmental ethics study
not only the value of human being, but also value of ather life and
objects of nature. Environmental ethics is rational application of the
world and also the relation to the community of living and non-living
sphere of this world. It also determines that men are to live with right
relations to the nature.

The environmental degradation is air po]lutibn, water pollution,
land pollution, soil pollution, imbalance of nature due to deforesta-
tion, use of disposable plastic etc. which are making global warming
situation. This degradation also creates soine unknown diseases in
man and other creatures. The human centric view of environmental
ethics says that man is the centre of the universe and in-charge of
nature. In this world, there is unlimited stock of resources. The stan-
dard of human living has improved due to economic growth. Again,
a healthy economy leads to a healthy environment. We become more
successful if we found more benefit from nature which attitude is
supported by industrial society. Such attitude of human being de-
grades environmental values as well as nature will be exploited by
man and environment will be polluted. So, such attitude leads our
existence to the dangerous way and avoids such attitude.

The life-centric view holds that our duties to the nature arise directly
from moral relations to the nature. All objects of nature such as —
animals, plants etc. are considered as inherent worth and intrinsic value.
So, man has not only rights of natural resources, but also other living
beings. But natural resources are limited. When these resources are
used by man, they should think that natural resources are not only
meant for consumption. ‘Man’s quest for economic development has
been mainly responsible for the ruthless exploitation of
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natural’.(Thoreau, Walden, Henry David Thoreau, “A founder of the '
American conservation movement” P- 35) ‘
If development includes all, such development is fruitful. More-
over, healthy economics is possible by healthy environment. Preser-
vation of natural resources is important factor of environmental eth- -
ics. Human centric ethics assumes greater important to preservation
of wilderness. But life centric ethics would give moral point of view.
In this ethics the obligation and responsibility are also given to animals
and plants in nature. To protect environmental degradation people,
have great responsibility and they must come forward with their moral
support. Itis very much necessary to realize the ethical value of nature
for the protection of environment which can ensure healthy and sus-
tainable life for present and future generation.

Valuing Nature

As a responsible citizen, every man is essential to value nature.
Humanity is an important concept and it is related to do something
better for the welfare others. Every people ought to enjoy their life
without affecting nature. In this point, everyone must try to do better
for the nature by protecting plants, animals, birds and other natural
resources. Population growth with modern culture of consumerism
has caused damage to environment. In a civic society development is
mostly essential because it will standard of living. All people know
that forests clean up air. All the things which we used are found from
nature directly or indirectly. Some natural resources are used directly
and some others are used as raw-materials. Some raw materials used
for industrial products which are found from forest. The solution of
environmental problem is to go back to nature, traditional ideals and
values. So, it is the responsibility of every citizen to value nature. People
appreciate the values of many natural things from ancient time, such
as mountains, rivers, trees and animals. Nature was respected and
protected by man in past. Forests were associated with the name of
God and goddesses. Some trees like Banyan, Peepal, Tulsi were wor-
shiped by ancient people. Again, some trees are valued for their fruits
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and flowers. For example, Mango tree is protected for its fruit, Mohua
tree is also protected for its flowers.

Like plant, some animals are also respected as sacred. For ex-
ample, elephant is associated with Gonesha, Vishnu is associated with
the eagle, Ramchandra is linked to Monkeys, Lion is linked to Durga,
Cow is associated with Krishna Owl is associated with Lakshmi and
Swaraswati 1s associated with Swan. Thus, from ancient time plants
and animals are respected, so that all will live peacefully.

The beauty of nature attracts all living and non-living beings of
earth. People appreciate the magnificence of a mountain, the power
of the sea, the beauty of a forest and vast expanse of the desert. We
take the opportunity to spend time in the silence of the forest. We
also enjoy listening the songs of birds and the sound of the wind
which comes through the leaves. Again, we observe a tree through a
change of seasons as it gets new leaves, flowers; fruits and seeds etc.
The beauty of nature inspired artists to develop their arts and poets
to create their works. So, it is duty to everyone to protect nature and
stock natural resources for future generation, so that they will live
happily and found everything from nature.

Conclusion

In conclusion, it is clear that there is a close relation between man
and environment. It is necessary to create consciousness among people
for healthy environment. Environmental ethics is rooted on the prin-
ciples of non-violence and egalitarianism. It is the fact that the promi-
nent environmentalists were very much concerned about environmen-
tal degradation. To save environment on 5" June every year we cel-
ebrate “‘World Environmental Day’. On that day millions of people
unite for the planet with a strong call for environmental action. This
will create awareness about protecting environment. It is also neces-
sary to arrange seminar, group discussion etc. for awareness among
people. Every parent ought to teach their children for plantation and
responsibilities towards animals and birds. On Wotld Environmental
Day, people are encouraged to take concrete steps towards making
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the planet greener and clearer. So, protecting environment all will live
happily.
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