DO YOU KNOW ABOUT WASTE SEPARATION?
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BIODEGRADABLE AND NON BIO DEGRADABLE?

ARE YOU AWARE THAT POLETHENE BAGS HAVE
BEEN BANNED FOR COMMERCIAL USE?
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9. RE-USE
PRACTICE BOTTLE BOXES POLYTHENE PAPER

72.72727 72.72727  45.45495 59.09091

Qualitative Analysis

From this survey we inferred that majority of people interviewed are either not interested in the concept
of waste management or are not aware of the same. But out of the people interviewed, there are a few
who practice the principle of waste segregation. We also asked people to tell if their local
authority(RWA,MCD,NDMC) provisions for different bins forwaste disposal.

At some places in Delhi, MCD has started a door-to-door garbage collection van, which ,to an extent , is
now ensuring that there is zero garbage on streets. To elaborate a bit more, maximum number of people
suggested that in order to reduce waste, the principle of Reuse, Recycle, Reduce(3R’s) should be
followed. This involves reusing polythenes, paper bags and plastic bottles. Also, spreading more
awareness among the youth about the same can help reduce waste.

Moreover, we asked the people what do they do with the left over cooked and raw waste,since we
observed a lot of left over cooked food being thrown.To this, a majority responded that they dispose raw
food in dustbins .However, a number of people also give it to stray dogs.Some respondents use raw food
items ,provided they haven’t become too stale to be used.While certain feed that to their pets. In respect to
the cooked left over,majority give away to the stray dogs and cows.However, a certain percentage of
people throw it into bins while a minority gives it to the needy such as beggars or sevants.
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JESUS AND MARY COLLEGE

Project Title: STREET VENDORS :SERVICE PROVIDERS OR TRAFFIC HAZARDS

Project Code: JMC - 103

THE UNSUNG HEROES

1. Objective (150 words):

Our objectives lie in analyzing and estimating the social and economic contribution of street vendors to
the urban life and devising a methodology whereby they can be incorporated into the urban structure
without disturbing the aesthetic beauty and the architectural master plan of the rapidly urbanizing and
globalizing city of Delhi. The study qualitatively and quantitatively portrayed the positive role that street
vendors play in meeting the everyday needs of the common man, the plight of this class and its problems,
the role of the government and the current developments in the field of administration and policy making.

2. Final Findings (300 words):

The licensing system in the state of Delhi is very vague and opaque. After interacting with an
approximate of 1000 vendors we have not been able to find many vendors who are aware of the
licensing system and about the basis of granting a license.

The numbers of vendors in Delhi who possess a vending license or a teh-bazaari are extremely
few and the numbers of vendors who know of such systems being extant are meagre.
Economically, there is a wide variation in the incomes of the vendors. We have encountered some
vendors whose incomes are extremely high (and lie in the taxable income bracket) while there are
some others who are barely able to provide for their families. This variation is prima facie due to
the location of the vendor (in terms of how big the market is) and the goods sold.

Legally, there is a very nebulous legislation regarding street vendors and they are unprotected by
law. However, this is only an initial finding based on our interaction with organizations like
National Association for Street Vendors in India (NASVI) and SEVA.

Socially, the street vendors are a vulnerable group. Typically belonging to lower income
categories many of them are migrants from the states of Uttar Pradesh and Bihar. Lack of
identification cards and other social security measures, they are often harassed although the
degree and nature of harassment is widely different in different markets. Also, we were unable to
find many vendors who were immigrants from neighbouring nations of Bangladesh, Nepal and
Bhutan. This is contradicting our previous assumptions where we were expecting some
proportion of the vendors to be international immigrants.

3.Learning for Students (200 words):
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The students were given a one of its kind opportunity to undertake an innovative research project. It
inculcated research skills in them familiarized them with research methodologies and most importantly
gave them an opportunity to work independently. Through research-based learning students developed the
intellectual skills of critical analysis and also valuable transferable skills such as group work, time- and
resource-management and data handling. On a whole it has been an intellectually stimulating experience
for the students.

4. Benefits to College (100 words):

The college got an opportunity to facilitate and encourage research aptitude amongst its students by
engaging in such an innovative project. The funding that was provided by the university also had gone a
long way in supporting and enhancing the project.

5.Benefits to Society (100 words):

As our project was a socio economic project , the society played a pivotal role in it . Through our project
we tried to develop various innovative methods that will aim to revolutionize the occupation of street
vending . This study has suggested four innovations that aim to resolve the various conflicts that arise in
the incorporation of street vendors into the urban life. In particular, impending tasks of information
asymmetries, lack of infrastructure and revenue generation that haunt the street vendors are taken into
consideration.

6.Further Plans (100 words):
We further plan to propose the revenue generating cooperative model to the ministry asa  possible
policy option that could be delved upon .We further wish to introduce the vendor guide and vendor

smart cart as an innovative solution to the problems street vendors face with help of NGOs like NASVI ,
SEWA.
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JESUS AND MARY COLLEGE
Project Title: DELHI: THE CITY AS TEXT
Project Code:  JMC- 104

1. Objective (150 words):

This aim of this project was to explore different ways of imagining, accessing and mapping the social and
cultural life of Delhi. Reading Delhi as a multi-layered text has provided insights and enabled the students
to creatively imagine and access the diverse experiences of living in the city. The students visited various
areas of the city in order to collect diverse experiences and histories. They worked in groups of two and
divided facets of the city according to their interests. This resulted in an exploration of the rich and
layered history of the city which ranged from the Partition to the present.

The first area of research excavated the trauma and experience of the Partition through oral narratives,
recounted by the refugees who settled in Delhi and helped in building the character and economy of the
city. The second area dealt with the ways in which Delhi has emerged as a cultural capital of India,
wherein various cultures have blended to give the city a unique texture. The role played by migrant
communities, especially the Tibetan refugees and the migrants from Bangladesh, was explored within
this. The third project took the students into the streets of old Delhi and reimagined the glorious past of
the city through the ancient traditions and practices which are still found in nooks and corners of old
Delhi. The next project tried to understand the city through the medium of cinema, especially by
recounting the transition from single hall theatres to the multiplexes, indicating the changing dynamics of
the relationship between the city and forms of entertainment. The fifth project focused on the changing
architecture of the city, concentrating on the two landmark events that shook the city plans of Delhi- the
Asiad Games and the recent Commonwealth Games. The last project focused on the contemporary
moment, by charting the emergence of Delhi as the Music capital for Independent music practitioners.

2. Final Findings :
The project looked at the effects of partition and saw many contrasting and striking revelations about the
hardships of refugees who now form a dominant group of Delhi influencing it socially, culturally,
economically and politically. It focused on Old Delhi and its historical significance and documented how
the OId Delhi is still a part of the new existing metropolitan by contributing certain traditional practices
and customs to it and effectively making Delhi’s culture richer and varied. It also looked at how theatre’s
role in shaping Delhi’s culture and encoding the changing trends and accepting cultures and ideologies
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that exist in the city. It traced the emergence of a new kind of cinema with the coming of multiplexes. It
looked at the independent music industry which has continuously been on its way to becoming something
that defines the new idea of entertainment and forms a huge part of culture. In the process it looked at
various music festivals like the South Asian Bands Festival and saw how to document the shift from the
pre-existing music industry which was pre dominantly Bollywood to a new independent music scene. The
project also looked at cultural spaces across the city and how they promote a certain kind of culture, like
Delhi Haat. It looked at the major communities populated by people from other cities and how these areas
actively contribute to our culture making it a beautiful amalgamation of elements of multiple others.
Lastly, it looked at the Asian Games of 1982 and the Commonwealth Games of 2010 and how these two
events have radically altered the design and plan of Delhi and transformed it into a world class city with
impeccable infrastructure.

The projects, in their entirety, captured various facets and moments of Delhi and took it up for research.

3. Learning for Students (200 words):

For the first time we got an opportunity to apply of theoretical knowledge obtained in class, to
real life. We got to know and discover Delhi through interviewing people and visiting places as a
part of our fieldwork. The project gave a first-hand experience of primary research wherein we
collected data, visited libraries and explored various places in the city.

The project was also a revelation as the project has changed the way we look at the city. The fact
that different histories and experiences are embedded in the city, waiting to be excavated, was
both challenging and exciting. We also understood the importance of oral narratives that allowed
us to access several hidden and emotional histories that we were unaware of. Putting it all
together as a multi-layered text was a daunting task and we also learnt to co-ordinate with each
other and work effectively as a group, while running against time and meeting tight deadlines.

The final seminar allowed us to present our work to the entire college and share our experiences
with them. We answered many queries and were given suggestions on how to take forward our
research and include other ideas.

4. Benefits to College (100 words):

The project provided our students a unique opportunity for research, over and above that provided by the
curriculum. The ability to travel to different parts of the city was very exciting and the students saw the
city in a new light. The seminar proved useful and inspiring to other students who then wished to be a part
of further Innovation projects and was very excited by the presentations.

This exposure honed their curiosity and developed their research skills. Several students planned to
develop their research further and publish their findings, which is very exciting for them.

5. Benefits to Society (100 words):

The interaction with the refugees was like a cathartic experience for the refugees, who were glad to know
that the youth of today was interested and pained by their experiences. The oral narratives were both
revealing and saddening for the students who felt that these incidents need to be recorded.

The parents of the students were also happy with the involvement of the students in interactive activities
such as the project which provided the opportunity for research and further learning.
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6. Further Plans (100 words):
We intend to bring out a photo intensive book about our project.
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Jesus and Mary College
Project Title: Understanding the lives of the working poor in Delhi

Project Code: JIMC - 105

1. Objective (150 words):

The project aimed at developing an empathetic understanding of the lives of working class men and
women living in Delhi/NCR. For this purpose, it was decided that the students would conduct fieldwork
comprising of open-ended interviews with men and women who are engaged in some sort of
work/occupation but earn a meager income and therefore are generally referred to as ‘poor’. The
emphasis of fieldwork was on collection of in-depth life-stories of a few individuals rather than filling a
survey questionnaire for a large number of respondents. Through these interactions, the students were
expected to learn about

nature of urban poverty

problems faced by the poor

pattern and causes of migration as well as its impact on the migrants’ way of living
understanding and exercise of the democratic rights by the poor

aspirations of the working class and their views on other social — political matters

2.Final Findings (300 words):

Project students asked the respondents about their past and present lives and aspirations for future. The
respondents were a diverse group aged between 15 — 70 years and belonging to different castes and
religions (details in the attached Excel sheet). Their occupations included: rickshaw pulling, domestic
help, gardening, construction work, ironing clothes, vegetable selling, driving autos etc. The students
transcribed these narratives and though each story is unique, they attempted an analysis under following
main themes:

Migration:Majority of the working poor in Delhi have migrated from various districts of U.P. such as
Meerut, Mirzapur, Kanpur, Allahabad, Bulandshahar, Gorakhpur, Faizabad etc.but few others are from
Bihar, Orissa, Jharkhand, Chhattisgarh, Rajasthan, West Bengal, Assam and even Nepal. When migrated:
3 months to 40 years back. Main reason: livelihood.

Problems faced:.Escalating prices, high cost of living; financial problems, unemployment, difficulty in
finding work, electricity, water, housing, sanitationand adjusting to city life.

Gender issues
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Majority of the respondents were women and though many were the sole/major bread earners, they faced
problems such as abandonment or divorce, domestic violence, pressure from family for sex-selective
abortion etc.

Education: Though most respondents were either illiterates or drop outs under economic pressures,
theywant to ensure that their children get as much education as they can afford.Most of the children go to
school and some even attend tuition classes and a few are doing graduation also.

Aspirations:While the older aspired for education, jobs and marriage of children, the younger ones wanted
to own a car, house, latest mobile phones, learn computer and open a cyber café etc.

Citizenship Issues:Most respondents were unaware of their rights as citizens. Majority had a voter or
aadhar card and many had voted during elections. Their interaction with the Sarkarincluded harassment
by police and MCD fines.

3.Learning for Students (200 words):

Through this innovative project, the students began to understand the meaning of poverty, social mobility,
migration, citizenship and democracy, concepts which they had read about only in theory so far but now
they could relate these to real life people and situations. Interactions with the people brought out many
interesting aspects of their lives which were unknown to the students earlier. The methodology of open-
ended narrative style interviews used in this project, helped sensitise the students about the important
issues/problems confronting our society. The students in their summary reports have mentioned that they
were impressed by the hard work, resilience and courage of many of the working poor they met and they
also developed a better understanding of how these people manage to survive on very little income as
well as understood their aspirations. The findings thus support the main hypothesis that a humane
interaction with poor people, who earn their livelihood through their labour, develops empathy,
understanding and respect among the youth.In addition the students acquired skills to carryout fieldwork
and analyse data and present their findings before others. They also learned to use still as well as video
camera and other aspects of making a documentary film.

4.Benefits to College (100 words):

The project has helped initiate a truly inter-disciplinary culture in the college which will encourage
future collaborations of this kind beneficial to both the faculty and the students. It also created
tremendous enthusiasm and an intellectually stimulating environment in the college. The college on its
part provided both the infrastructure as well as human resources for the successful execution of the
project. The faculty, administrative staff and the principal all pitched in to make it a success. Another
benefit to college is that the project equipment is available in college for use by other students who desire
to conduct fieldwork.

5.Benefits to Society (100 words):

Project work of this kind is essential for bridging the gap between theoretical knowledge and hands on
experience in learning and analysing the diverse problems of our society. Education thus not only
becomes more meaningful for our young people but also inculcates a spirit of service, concern and
commitment for change and progress.We hope that the learning from this project will guide their lives in
the long run and will shape their actions in whichever field they choose to work inwhether in government
or business and help combat the widespread apathy and indifference that afflicts our society today.

6.Further Plans (100 words):
The transcribed interviews provide insights into many aspects of the lives of the working class in Delhi.
Given time and other resources, these can be used to develop a paper of publishable quality. As of now, a
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summary analysis along with pictures and quotations are compiled for a joint book (with other JIMC
innovative projects) that the college is planning to get published.
Some of the themes identified in our project, namely rural-urban migration and its impact on the lives of

the poor, participation of the poor in the democratic process etc. offer exciting possibility for undertaking
research in future.
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JESUS AND MARY COLLEGE
Project Title: Beyond Relocation: Experiences from the Urban Fringes

Project Code: JMC-106

A Tale Of Two Cities: Delhi and its Fringes Dilli dilwalon ki hai kya?
1. Obijective (150 words):

The Objective of the study was to look at how Development induced Displacement is affecting
the life of the people. Development essentially refers to a process of social change which is
planned and desired by a society. While state plays an important role in all major areas of
development projects, it also encourages private business and industry to partake in development
projects. As enshrined in the Constitution of India, the goals of development are to guarantee its
citizens equality, freedom, justice and overall improvement in the quality of life for all. But
contrary to the Constitutional promise, developmental projects in the country have not benefitted
everyone equally. The urban displaced poor are the most visibly excluded social groups who are
badly affected by urban development programmes. Displacement disrupts not only their lives but
their livelihood as they are forced to move from their original site of residence to locations which
are determined by public and private agents. It is in this context that our study tried to focus on
the following:

1) Examine the socio-cultural changes among the displaced social groups.
2) Analyze the state policies pertaining to land acquisition, resettlement and rehabilitation.
3)Study the economic repercussions on the displaced population.

2. Final Findings (300 words):

The study of Bawana and Madanpur Khadar JJ colonies was an exploratory research. Through
observation and interviews the students were able to collect an estimable qualitative data for
subsequent analysis of the main objectives.

The study looked at the economic repercussions, socio-cultural changes and legal implications
of displacement.

Both the colonies consist of mainly self employed, full time workers in small factories and daily
wage workers. The study showed that women were largely unemployed, although before
relocation many of them worked as domestic help. The most frequent reason cited was distance to
the place of work. Employment opportunities within the colonies were practically non-existent
for both men and women. Most of the respondent said their economic earnings were just enough
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to make both ends
to meet.

In both the colonies, few have started small retail shops, food outlets etc, but because these shops
etc were on illegally occupied land, they had to fill many pockets to continue with their endeavor.
Although promised, more respondents complained that they were not paid any compensation. On
the one hand they were made to pay certain amount of money based on the size of the land
allotted. Many of them had incurred debt in order to build houses which led to further economic
deterioration. But at the same time, the researchers also felt that perhaps many of them had a
better economic condition than what they claimed, since they wanted to portray themselves as
BPL and avail the associated benefits.

The analysis also revealed how the relocated residents were going through a process of changing
identity. Class differences have become more significant rather than caste and kinship ties. Class
based disparity was more evident in Madanpur Khadar than Bawana where houses along the main
road were bigger than the ones in the interior, The owners had converted the ground floors into
shops, dispensaries and clinics which lead to an improvement in their position.

At the same time the, distance from the main city, apathy of the police and civic authorities has
led to a growing crime rate. Illegal trafficking and drug addiction are common place. The most
vulnerable groups were women and children as most women reported about insecurities they are
facing in the JJ Colony. School dropout rates for girl children are very high. However, school
enrolment had increased appreciatively.

As far as legal implications of relocation are concerned, the study found that people were
unaware of their rights which were mostly due to their illiteracy. None were even aware of the
Basti Vikas Kendra. Although laws are in place , implementation is lacking. Even after 10yrs of
relocation, these colonies are without water and sewage systems.

The researchers, however, found that various NGO’s are trying to bring about a positive change
in the lives of these people.

Learning for Students (200 words):

Development forced displacement and resettlement is a widely existing phenomenon in Delhi .
When students selected to examine and document issues of relocation and resettlement, their
immediate worry was how would they temporarily relinquish their comfortable, modern and
urbanized lifestyles in order to collect data from places far removed from their privileged
environment — in a world of hardship, squalor, dirt, crime and disconnections. For these students,
being involved in this innovation project has been a learning experience. As one team member
remarked. “In my 3 years of Sociology, this is the closest | came to being a ‘Sociologist’ ”. The
Project not only gave students immense insight into research methods, but also enabled them to
trace the route from field experience to analytical results. Field work helped them to understand
not just “Society” and “Culture” but also the processes by which cultures and societies are
transformed. It also allowed them to gauge the dynamics of the interplay between the economic,
the political and the social in determining societal life. In order to make the most of the
opportunity afforded by the University, the students imbibed commendable levels of dedication,
team spirit and motivation. For all this, they have Delhi University and the Innovation Project to
thank .

Benefits to College (100 words):

As an educational institution, college empowers the students to build their future through various
initiatives. In the academic year 2012-13, one of them was DU Innovation Project, which was firs
introduced for the first time at the undergraduate level. After the completion of the project, our
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college gave us the opportunity to showcase our project by organizing a seminar on the 16"
April’2013.

As the emphasis was more on inter-disciplinary approach, this gave the students a learning
experience which was beyond classroom teaching. The seminar was attended by all the students
who were otherwise not part of the innovation project. The seminar was successful to the extent
that students were made aware that real learning extends beyond curricula and course work. It
enthused students, many of whom are now looking forward to such opportunities and initiatives
in future.

Benefits to Society (100 words):

The need of the hour is to propagate the notion of “Development for All”. The project wants to
highlight that development induced displacement should be minimized. When unavoidable,
projects that impose displacement must be designed to improve and restore the affected people’s
standard of living. Effort should be made to rehabilitate them within the city itself by rebuilding
their slums into low cost housing complexes. These people are mostly migrants who have come
to the city for a better life. They are the manual service providers whose services are required by
all. The study aims to highlight that we cannot push them to the fringes and yet avail their
services. The project also tries to create awareness that there should be desirable policy changes
which will not only avoid displacement but also protect the rights of the dislocated.

Further Plans (100 words):
Analyzing the problems faced by the displacement affected people (DAPS), we have tried to give
suggestions regarding improvement and better implementation of the schemes and policies of the
government.
Since the root cause of all the problems was lack of Education and illiteracy and Improper
implementations of Policies, our further plan would be:
a) To bring about awareness among the residents about their Rights.
b) Encourage functioning of Microfinance and Self Help Groups.
¢) Help to organize a collaborative city feeder bus service for residents commuting to the
main city for work, wherein the drivers and other conductors for the feeder service ,can
be trained and employed from among those living in the colony itself.
d) Itis also recommended that there should be participation of the local residents in teaching
the children at various schools. Teachers belonging to the community would be more
sensitive to the problems of these children.
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JESUS AND MARY COLLEGE
Project Title: A cultural and contextual understanding of Resilience and the role of voluntary
organizations in its development: A study of marginalized urban girls in Delhi
Project Code: JIMC 107

1. Objectives (150 words):

e To understand the concept of Resilience in the Indian context
e Todevelop culturally and contextually sensitive research tools

e To study the nature and range of opportunities provided to students (in the voluntary sector)
which impact Resilience

e To identify the impact of such initiatives on the attitudes towards learning, gender, social
hierarchies and other stereotypes

e To establish the relationship between education and development of resilience.

e To propose a model for intervention in formal schools where core components that promote
resilience are integrated in the academic and co curricular activities.

2. Final Findings (300 words):

With the above said objectives the study was conducted in three phases.
The first phase of the study lead to the development of conceptual framework ofresilience  based on
review of literature and study of 26 organizations working in the area.

There is a little consensus in definition of resilience. It results from factors both internal and external to
the child such as the family, environment and community. Culture plays a key role in understanding
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resilience thus, it is critical to understand it in a context. Resilience is a long and developmental process
that views children with strengths rather than with deficits/ weaknesses. There appears to be no single
path to resilience. Both risk and protective factors may have different impact on children at different
stages of development. Identifying developmentally appropriate, adaptive functioning is important in
defining resilience.

Our research points that resilience cannot be taught. Most after school programs that were studied
focus only on vocational skill development. Most of the ventures give little support after individuals leave
the center. Children are shifted from one center to the other. They have to appear before the CWC several
times.

The second phase initiated with the implementation of the five tools developed to gain insights into the
lives of girls living in two shelter homes. Coping mechanism for most of the girls include: belief in self;
having aspirations; viewing education as a tool for mobility; empathy ; determination; humor; openness to
new ideas; build peer relationships; cooperation; sharing with peers; writing personal diaries.

Based on the first two phases, we propose the following for preparing formal schools as protective
environment for children. Therefore DEVELOP: sensitization workshops for educators at different levels
and all students; school programmes and policies to promote positive peer interaction; group work among
students and community; mentor support, multi grade groupings; strong network with religious/
community/ government/ voluntary agencies to provide comprehensive support; strong networks with
other at risk children using e-platforms for mutual support, friendship.

Most of these programs should be part of regular school day so that it does notlead to further stigmat
ization and polarization of vulnerable children.

3. Learning for Students (200 words):

The project gave a unique opportunity to the students for getting involved in research. Through various
ongoing discussions and workshops with the faculty, the students initiated their journey towards scientific
thinking. They realized the need to seek evidence before deducing. They learnt how not to generalize but
appreciate the individual contexts. The students got involved in identifying relevant literature,
referencing, summarizing the work already done in the field. They also learnt about the process of tool
development and validation.

Direct exposures to the field helped them in coming out of their ivory towers and appreciate the
complexities of the world around them. They interacted with institutions, experts and participants under
study. This helped them to see the world from others’ perspective.

They stuck together as a team, discussed and argued their perspectives and also made presentations. A
few students oriented the others regarding technology. They formed a Google group and very
systematically would send agenda for a meeting and follow it up with minutes, observation and to- do
lists.

They have started to learn, to think and find solutions. They evaluate a problem from various perspectives
and the nature of understanding is substantially good. They also learnt to deal with their inner conflicts
that arose during the interaction with the participants and their own growing up.

Antardhwani presented another opportunity where they observed other projects, and got feedback on their
own project. The whole experience has motivated them tremendously. According to a student, “ It is the
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best thing that has happened to her in the three years of college”.
4. Benefits to College (100 words):

The interdisciplinary nature of this project brought faculty members from different areas to work together.
At the same time, it gave teachers and students a space to work as a team and understand their potential.
This has created a charged atmosphere and the nature of discourse has also become more academic and
challenging. Besides the project team, many more students have got enthused about research in this
process. The equipment bought for the purpose of the project like camera, laptop, and printer will be used
subsequently in the department.

5. Benefits to Society (100 words):

The project shall help in sensitizing young students about girls who are at risk.
This work will also sensitize communities and contribute to the larger discourse and visibility of this large
group of children.

Given the Right To Education framework we assume that all children will be in school soon and we know
that education is a crucial tool for upward mobility .Thus, in order to let this group not drop out
psychologically or physically from the system the project will give suggestions to the administrators and
teachers to gear the system to needs of this group and let their dreams find wings.

The need to change has to come from within else we have often seen negative impact of superficial
reforms With over three years since RTE has been implemented efforts are focused primarily on getting
basic requirements like infrastructure in place —this work shall help in developing qualitative aspect as
well.

6. Further Plans (100 words):

In the next phase we would like to test the tools for measuring resilience developed in the first phase .We
propose to develop a model for intervention in schools where core components of resilience are integrated
in the academic and co curricular activities. Workshops to sensitize school administrators and teachers
towards resilience shall be designed .We propose online campaigns to reach out by formulating groups
for mutual support. A database of various agencies in the area can be effective in provide comprehensive
support.We propose to study other aspects that emerged in the first phase.
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KALINDI COLLEGE

Project Title: CONVERSION OF MECHANICAL ENERGY TO ELECTRICAL ENERGY IN
DELHI METRO.

Project Code: KC-101

INNOVATION PROJECT GETTING SHAURYA SAMMAAN FROM Smt. SUSHMA SWARA]
1. Objective (150 words):
The aim of this project was to study the feasibility of harnessing wind energy ushered in by the fast
moving
metro trains in Delhi to produce electricity. In this project our objective was:
» To study the feasibility of utilizing wind energy for generation of electricity by making
Energy calculations and
Cost calculations
» To simulate the generation of electricity (amount) from fast running Metro trains
On the laboratory scale
On computer (if possible)
» We have completed the first part and for second part we have gone ahead with actual execution of
project instead of simulation.

Final Findings (300 words):

Through this innovation project an effort is made in the direction of converting wind energy, abundantly
available all along metro tracks which otherwise is a waste, to generate and to supplement the ever
increasing demands of clean, green and cheap electricity.

We have extensively studied the various parameters on which generation of electricity from wind turbines
depend. The calculations were made to estimate the no. of blades required, length of the blades, material
of blades, type of turbines etc. required for optimum generation. The power calculations were made for
different lengths of blades taking in account the losses in wind turbine and other components.

» On the basis of our findings and calculations we devised a prototype of rotor with 3 bladed-
systems with span area of 0.2826 m?coupled with a horizontal axis turbine of 500 watt of power
generation capacity.

» The conservative estimate of energy that can be harnessed with a 500 watt turbine at wind
velocity of 6 m/s will be 0.541 kWh for the blade length 30 cm and assuming the conversion to be
only 60% and rest 40% is taken as loss. This will increase exponentially with size of blades and
wind velocity.
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» In addition to electricity generated at above stated condition single turbine will be able to save
more than 500kg of coal, more than 1.5 metric tons of CO, emissions and save one tree per day.

» The cost of installing turbine would be approximately Rs.30,000 /= per turbine and would be
recovered within a year even if generation is at a rate of 0.5kWh per day per turbine.

Without obstructing the operation, safety and security of currently running metros it was decided to
put the turbine along the underground metro tracks at the mouth of tunnel where the maximum wind
velocity available is 6.5 m/s. The process of installation has begun in collaboration with Delhi Metro
Rail Corporation (DMRC)

2. Learning for Students (200 words):
It was a great learning experience for the students.

>

>

We were trained in basic research methodology. During the project we, the students,
developed research bent of mind. We learned how to conduct literature survey. Visualize
and analyze a given unknown problem. Our endeavors took us to various universities and
research institutes like DMRC, 1IT-Delhi, DTU, NPL, IUAC etc where we actively
interacted with scientists and people who are pioneers in this field. We conducted
extensive literature survey which exposed us to the vast volume of research done in this
area which otherwise is not inaccessible to undergraduate students of pure sciences. We
got to know our university (DU) better by participating and attending various meetings,
conferences and festivals.

We attended the Stakeholder’s meet organized by DMRC where we came to know the
energy efficient measures taken by DMRC in their ongoing projects. This meet further
highlighted the importance of our project.

We were trained in various scientific software like MATLAB, ORIGIN, MS. Office etc.
We were trained in writing papers and articles, making documentaries, power point
presentations, posters etc. We did all our calculation, simulation, presentations in
international and national conferences on our own with the help of teachers. We also
learnt management of accounts, maintenance of stock books etc.

We can work as a team with no conflict of interest. We developed effective management
skills in various areas due to our interaction with DMRC engineers and equipment
vendors. We also learned time management and balanced our regular studies with our
project. We did extensive market survey for cost comparison and quality of equipments
etc.

We presented three papers in international and national conferences.

3. Benefits to College (100 words):

This project has brought huge recognition to the college at various forums viz. national and
international forums and media.

>

>

We have won the motivational award and the best poster award at Indo-German
Workshop on Advanced Materials for Future Energy Requirements (WAMFER-2012).
This project got laurels for its uniqueness and was praised by the Hon’ble Vice
Chancellor and other dignitaries present. Our efforts have won the second prize at
ANTARDHAWANI-2013 organised by UNIVERSITY OF DELHI.

We have been awarded the certificate of appreciation at Swadeshi Science Movement of
India, Delhi organized by Council of Scientific and Industrial Research.
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Our college has made headlines due to this project in National Dailies like Hindustan
Times, Times Of India, Navbharat Times, Deccan Herald, Dainik Jagran, etc.

The college once again was in news headlines when project team was honoured with
Shaurya Samman and applauded by Ms Sushma Swaraj.

4. Benefits to Society (100 words):
In the developing country like India, there has been considerable need for cost effect source of
energy. The electricity generated along the metro tracks has following benefits to society and
country at large

>

YV VV V V

In addition to electricity generated at above stated condition single turbine will be able to
save more than 500kg of coal, more than 1.5 metric tons of CO, emissions and save one
tree per day.

There is the potential for real contribution to our energy supply, however minuscule it
may be, towards the ultimate goal of self-reliance for energy needs.

An indigenously developed small wind turbine being a simple technology, can become a
huge home grown industry.

While producing energy, small wind turbines produce no environmental emissions.

Small wind turbines will help meet the national need for energy diversification and
national security.

A carbon credit (often called a carbon offset) is a financial instrument that represents a
ton of CO, (carbon dioxide) or CO,e (carbon dioxide equivalent gases) removed or
reduced from the atmosphere. The carbon credit earned from this project can be used by
governments, industry or private individuals to offset damaging carbon emissions that
they are generating by consumption of fossil fuel being used for generating electricity.

5. Further Plans (100 words):

>

YV VVYV

We have purchased a wind turbine of 500 watts with suitable data logger system. We
have also been allocated a place for its installation in one of the Metro station premises,
the required permissions for which have already been acquired. Our next step is to
complete the installation work.

The power and cost calculations using real-time data.

Costing for large scale implementation.

To generate electricity using Vertical Axis Wind Turbine (VAWT) with suitable
modification to reduce air drag, friction etc. and to compare with HAWT results.

If need be to suggest suitable modifications in tunnel design (civil part) to make provision
for housing in built turbines in future metro projects.
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KESHAV MAHAVIDYALAYA

Project Title:  Design and development of a low cost computerized laser Raman spectrometer
indigenously for DU student laboratories

Project Code: KM-101

Set-up for Raman Spectrometer and the innovation project students team

1. Objective (150 words):

Raman spectroscopy, while continuing to gain importance in material science, chemical and biochemical
research, remains an experimental technique not familiar to undergraduate students. The major hurdle of
making Raman spectroscopy is the expensive equipments used in the spectroscopy analysis, thus placing
the experiment beyond the budgetary scope of most undergraduate student’s laboratory. The major
objectives of the project are briefly outlined below.

e The present project introduces students to light scattering techniques and a low cost bench-top
laser Raman spectrometer was designed and developed using the knowledge and ability of
undergraduate students by integrating related technologies in optics, electronics and computer
science. Further the setup was calibrated with standard samples. The possible uses of this
instrument and its individual module would assist in undergraduate teaching laboratory

e Image processing techniques are used. Neighborhood averaging and smoothing by image
averaging are done to remove additive noise and extract pure signal.

Simple ab initio quantum-chemical calculations on Raman vibrational spectra are been done which can
provide detailed insight into molecular properties.

2.Final Findings (300 words):

A low cost Raman spectrometer is indigenously designed for undergraduate students (set up shown in
page 1). The setup has a grating monochromator, photomultiplier-tube detector, and an intense
monochromatic light source. The spectrometer uses a green laser pointer (A=532 nm) to illuminate the
sample via a microscope objective. Backscattered Raman radiation is collimated by the same objective,
green-laser light is blocked by a filter, and the remaining Raman radiation focused into a glass fiber that is
connected to a visible spectrometer with a grating monochromator and a linear diode array CCD detector.
Signals are transferred via the USB connection to a computer where the signals are processed and
displayed. During data acquisition of the spectrum with CCD, noise superimposes on the signal. Image
processing is done to remove the additive noise to extract the pure signal. Most of the noise in the
spectrum is recorded by the CCD array arises from different dark currents of the different pixels. The
spectra for different liquids were recorded, which were superimposed by noise spectra (an example shown
in Fig. 1).
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Figl. Spectra of a sample superimposed by noise.

This systematic noise was reduced by subtracting a stored dark spectrum recorded with the laser
switched off. Remaining statistical noise was minimized by increasing the integration time during
exposure of the CCD array to achieve high signal levels and by accumulating and averaging
several spectra thus using image processing techniques. A typical example is cited below:

Fig 2: Graphical representation of impulse noise removal using median filter
Fundamental Raman bands were observed corresponding to known spectra of Benzene. For a
benzene molecule, there are totally 20 vibrational modes and six of them have very large Raman
scattering cross-sections. A dominant band of symmetric CC-ring vibration around 990 cm™ was

observed.
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Fig 3: Raman Spectra of liquid Benzene.
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In combination with theoretical calculations, spectroscopy can provide detailed insight into
molecular properties. In the present project we have performed some simple ab initio quantum-
chemical calculations on Raman vibrational spectra using quantum chemistry packages.

Raman analysis of benzene (CgHg) Raman analysis of CCl,

Figure 4: Raman spectra of benzene and carbon-tetrachloride using quantum chemistry software packages.

3. Learning for Students (200 words):

The present project work was a great learning experience for the students of both streams (physics &
computer science). Students had a practical hands-on-experience and learned to design a low cost
Raman spectrometer on their own. The project has triggered the creativity for innovative ideas
amongst the students in setting up experiments in the science laboratories. They themselves had tried
various setups and techniques to improve the Raman signals. This very process of learning has
inculcated a research aptitude in these undergraduate students. The innovation project has motivated
not only the students involved in the project but also has generated an interest among other
undergraduate students towards research in science which is nowadays very feeble among the
students.

Students had visited Chandigarh for presenting their paper in “1% IAPT National student
symposium on Physics”, held between 25-27" February 2013, organized by Indian association of
physics teachers.. Their work was appreciated by one and all and their paper may get published in a
student’s journal Prayas. During their visit to Chandigarh they had visited to various research labs
including DRDQO’s lab TBRL (terminal ballistic research laboratory) situated in Ramgarh, 25 km
from Chandigarh. Students has also participated and presented a paper in poster presentation in a
national conference” Redefining Science Teaching: Future of Education”, held between 7-9" March
2013 in South Campus, University and bagged a consolation prize for the same. Participating in
conferences has given them an excellent platform for discussing their research work with eminent
scientists and academicians which have given a new direction for the future work. Such opportunities
are normally available for a PhD student but this innovation project has helped undergraduate
students to avail the same.

4. Benefits to College (100 words):
The major benefits to the college due to the project are outlined below:
e Such a spectrometer is not available in the student laboratories anywhere in India, and shall

greatly benefit in enhancing the curriculum by designing simple experiments for students in
the Physics, Chemistry and Biology stream.
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e The final setup is placed in the college, so students can perform Raman analysis of their
samples.

e The individual modules used in the present setup can be used in the teaching laboratory in
various undergraduate classes. Students are encouraged to design simple experiments that can
be performed in college laboratories, which would further enhance the curriculum.

5. Benefits to Society (100 words):

In the project undergraduate students have indigenously designed a low cost Raman spectrometer.
Raman spectroscopy experiment at the undergraduate level in India is neither explained in detail,
nor is the experiment done due to the lack of an inexpensive Raman spectrometer. Such
equipment is still not available from commercial sources in India, and need to be imported at a
huge cost. Raman spectrometer designed in the present project resolves such issues and help an
undergraduate student to learn indepth Raman analysis for which Sir C. V. Raman got a Nobel
prize. This endeavor can be further extended with future students towards the development of
miniaturized and portable Raman spectrometers for specific field use and for strategic
applications of the Indian space research with further innovation in design and development .

6. Further Plans (100 words):

The cost of the present spectrometer can be further reduced by replacing the linear array of
spectrometer with other options. The present setup would be improved as well as new setups
would be designed so as to develop a commercial devise which would be useful for all DU
colleges. The present setup is calibrated for liquid samples only so our future plans would also
include the improvisation of the setup to analyze solid samples.
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KIRORI MAL COLLEGE
Project Title: Study on Quark Gluon Plasma and Neutrino Physics

Project Code: KMC -101

plk)vsk
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1. Objective (150 words): The main objectives of the project were as follows:

(i) We had to investigate Quark Gluon Plasma (QGP) further under different conditions
of density of states of the constituents, mean field potentials as well as chemical
potential. Semi —phenomenological ansatz for density of states of quarks and gluons,
consistent with Lattice-QCD calculations, was to use to generate extensive QGP
phase transition scenarios, which could be tested with ongoing experimental data for
LHC and other laboratories.

(i)  We had also to study the different neutrinos related model and symmetry properties of
Neutrinos beyond the standard model.

(iif)  Mathematical programming related to QGP and neutrino physics was to be
innovated.

(iv) Our intension was also to collaborate with various groups in India and abroad who
work for the Physics of URHIC (QGP) and Neutrino Physics.

2. Final Findings (300 words):
While having further analysis about Quark Gluon Plasma (QGP) State (a de-confined

hadronic state), we have tried to find out new density (k) :%Jr Sk +0k*  of states

for quarks and gluons. But still we have to finalize it. In addition to this work we have
also investigated how phase transition is changing under different values of chemical
potential. How chemical potential depends upon temperature — we have tried to find out.
Under this chemical potential (temperature dependent) the order of phase transition has
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again been revisited through computing free energy of QGP droplet under a pionic
medium followed by entropy and heat capacity calculations.

In neutrino part, we studied on CPT violation in neutrino oscillation and the matter effect.
We also got papers “CPT Violation in Neutrino Oscillation and Matter Effect” and “CP
Phase effect in long baseline Neutrino Experiment” published in International J. of
Theoretical Phys. (2013).

Learning for Students (200 words):

Before starting the main project, we imparted them the basic essence of Particle Physics
(High Energy Physics) to understand the building blocks of our nature. We also
convinced them to revisit their Mathematical Concept as well as Mathematical
Programming concept (C and C++ languages). They did that part very carefully for data
analysis. While doing the main project, they learned how to use the existing resources.
They also understood whatsoever they had done during their undergraduate course would
be utilized for further extension of any field. Thus they got idea how to handle new work
with a proper methodology associated with the work. During that part they knew the
importance of literature survey. We also encouraged them to participate in the
conferences. They had a great experience about Antardhwani -2013 as well as Academic
congress organized by our University of Delhi. We (with students) also visited Raja
Ramanna Centre for Advanced Technology (RRCAT), Indore. During the visit they also
got exposure about experimental tools of learning. We organized a one-day seminar on
23" March 2013 on Quark Gluon Plasma and Neutrino Physics at Department of Physics,
Kirori Mal College, University of Delhi, Delhi to provide more exposure to them
regarding the subject. We invited Prof. Saeed Uddin, Department of Physics, Jamia
Millia Islamia, New Delhi, Prof. R. Ramanathan, Department of Physics and
Astrophysics, University of Delhi, Delhi (Our Mentor) and Dr. V. Singh, Department of
Physics, Banaras Hindu University (BHU), Varanasi to deliver the talk. We also invited
our colleagues and other students to attend the seminar. Really we have a wonderful
academic experience through this project.

Benefits to College (100 words):

Now we have a working place (Staff Room, Near PLT-3) with basic equipment
(purchased from Innovation Project 2012) doing theoretical work in the college. So we
can invite others (from the college) to join us to enhance the academic atmosphere of the
college. It is a fact that without research knowledge can’t be spread well. We organized a
seminar and invited very distinguished professors from other universities (JMI & BHU).
That might be helpful for the college while making collaboration (work) with the
universities.

Benefits to Society (100 words):

In the seminar others (from outside the College) were also invited to attend the seminar.
That might be beneficial for them to understand the new subject. We have also
encouraged faculties and students from other colleges to collaborate with us. In
Anthardhwani-2013 we interacted with different classes of people and tried to impart the
basic essence of our work.

Further Plans (100 words):

We will try to continue this work. We have also applied for the Innovation Project-2013
with new objectives in QGP and Neutrino Physics.
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KIRORI MAL COLLEGE

Project Title: ~ Phytoremediation of Lead And Zinc Polluted Soil using Helianthus Plant Species- A
New Green Technology

Project Code: KMC-102

(L-R): Rhizosphere study; Yamuna site; Perkin ElImer AAnalyst 400 model; Helianthus plant with flower; Helianthus plant
in greenhouse

1. Objective (150 words):

Phytoremediation of Lead(Pb) and Zinc(Zn) polluted soil of Yamuna bed and controlled garden soil by
using phytoextraction technique in reference to Helianthus and Brassica species.

e To find out the factors and parameters that enhance Helianthus and Brassica species capacity to
uptake Pb and Zn in its above ground parts to develop a successful phytoremediaion technology
on long term contaminated soils.

e To investigate the vertical distribution of Pb and Zn in different parts of Helianthus species and
Brassica sp.

o Effect of microbes to compare the enhancement rate of metal ion absorption by plants.
2.Final Findings (300 words):

The fresh weight and dry weight of the plants was studied to compare the biomass amount and was found
to be high in controlled soil plants as compared to Yamuna soil plants. Observation regarding healthy
growth rate of controlled soil plants, considering they are of same age, is much better and than that of
Yamuna soil plants due to the presence of various contaminants in Yamuna soil.
As growth of plant increases, the amount of lead in soil decreased while it increased in plant due to
phytoextraction potentialitiy of Helianthus species. Study was also conducted on Brassica spp. It was
found to be much better for this desired purpose as it was easy to be grown in Yamuna soil while
Helianthus plants strived hard to survive in Yamuna soils. Rhizosphere study was done and certain fungal
growth was obsereved which are reported to be helpful in phytoremediation process. The observations are
summarized in graphs below.
Helianthus species.

1. Shoot & Root length

2. Fresh & Dry Weight

3. Phytoremedeation of Pb & Zn using Helianthus species
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Brassica species
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Learning for Students (200 words):

The innovation project proved to be a great learning experience for the students of undergraduate
level.

The inter-disciplinary approach of the project helped students to learn to work together as a team
and the exposure to the high level of research work.

The presentations, seminar and various workshops attended by students was very fruitful.
Students also presented posters at various national and international seminar and were appreciated
for this Nobel effort.

Working in the direction of such environment friendly approach will be for the betterment of the
society.

After this short training, the students are ready to take up any research assignment given to them
in research labs, industries etc.

Benefits to College (100 words):

All the equipment’s purchased under the project will be used by the college itself and will add to
the infrastructure of lab facilities of the college.

The shed used for growth of plants will be used by the department as green house to grow plants
and in-turn a small nursery.

This method of phytoremediation can be used in college premises that will not only solve the
problem of waste disposal but will add to the beauty of the landscape.

The unutilized chemicals and glassware purchased from this project will be used by
undergraduate students registered in college.

Benefits to Society (100 words):
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As it is a relatively new technology phytoremediation is still mostly in it's testing stages and as
such has not been used in many places as a full scale application. However it has been tested
successfully in many places around the world for many different contaminants. It is more
economically viable using the same tools and supplies as agriculture

It is less disruptive to the environment and does not involve waiting for new plant communities to
decolonize the site.

It is more likely to be accepted by the public as it is more aesthetically pleasing then traditional
methods.

It avoids excavation and transport of polluted media thus reducing the risk of spreading the
contamination.

It has the potential to treat sites polluted with more than one type of pollutant.

Further Plans (100 words):

In future we would like to continue working on this project to determine the potential of various
plant species for the phytoremediation in different soil samples from different topographical
regions.

Different metals can be studied which are toxic in the soil and affecting the growth of plants.
Underground or drinking water samples near to the polluted soil can be tested for toxic metals
and then using phytoremedeation techniques in the soil water can be purified.
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KIRORIMAL COLLEGE

Project Title:  Understanding the Chemical Metamorphosis caused due to Industrial Pollution in the
Shiwalik region of the Himalayan Belt
Project Code: KMC-103

1. Objectives

Industrialization is on the increase and so is the environmental pollution due to emissions and waste
generated from these industries. The industrial pollution due to its nature has potential to cause
irreversible reactions in the environment and is posing a major threat to sustainable development. Since
the carrying capacity of the environment is not unlimited and some areas or ecosystems are more
susceptible to adverse environmental impacts than others, the unplanned and haphazard location of
industries might substantially increase the risk to the environment.

The goal of the present study was to determine the extent of environmental degradation and spread legal
awareness of environmental issues in villages. To summarize, the key objectives were:

a. To conduct comparative pedagogical sampling of the Siwalik Buffer region with and without industrial
setup;

b. To estimate the terrestrial and aquatic degradation in the region;

c. To conduct workshops for the stake holders including villagers, environmentalists, people from
industries, about environmental management strategies

2. Final Findings

Related to the nature of the effluents, different areas in different zones have alarming levels of
pollutants especially the heavy metal ions in soil and water.
0 Areas near Rapur Jattan, Patti Nath villages, having paper industries, indicate higher levels of lead
Pb(1I), chromium Cr(Il) and cadmium Cd(Il).
o Other physiochemical parameters including specific conductivity also indicate high levels of pollution.
0 Majority of pharmaceutical industries near Baddi indicate higher concentration of chromium Cr(l1).
0 Cadmium Cd(Il) and zinc Zn(ll) are present in high concentrations near the cement industries situated
in Paunta Sahib.
0 For good plant growth pH between 5.5 and 7.0 is suitable. However, in these polluted terrains, pH is
well above 8 i.e., the soil is alkaline.

Decreasing groundwater level due to excessive utilization in industries and contaminated surface
water due to hazardous industrial waste disposal are major causes. Depth of water near industrial area is
less whereas it is exceptionally much deeper in the areas considerably away from the industries, e.g. In a
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village of Solan,the depth of the hand pumps is 70ft (near the industry),while in a village of Rupnagar,
about 20Km away from industrial area is about 200ft.

Already ecologically vulnerable, the study area is also experiencing adverse effects of climate change
such as increased incidence of heavy rainfall, landslides and soil erosion

People living near industries have experienced increasing degree of pulmonary and other health
disorders in recent years.

Case Study:
o In Rapur Jattan village of Nahan Tehsil, due to chronic exposures of pollutants, slowly the air and water
pollution is manifesting itself in various layers and dimensions.

0 Survey studies have indicated a definite correlation in pollution levels and the type of diseases occurring
in this area.

0 New skin ailments have come up in that area. No such skin diseases were existing before 2000 and now
nearly 60% of the respondents complained of the burning sensation and decolouration of skin.

0 30-35% of people are suffering from some or the other lung ailment be it asthma, lung problems,
occasional ulceration of nasal passages, cough, or shortness of breath which were earlier non-existent.
Other related problems sleeplessness, irritability, loss of appetite or chest pain are due to these polluted
effluents.

o According to majority of respondents, due to lack of adequate health facilities, proper diagnosis and
treatment is not available.

0 Post 2000 cardiovascular diseases are also coming in higher numbers. 70% of the people interviewed
are anemic.

0 Local residents Mr Ranveer Singh and Mohammad Yami (Gram Pradhan) informed that around 8 to
nine people have died of cancer in the recent past related to lungs.

o Life expectancy of the animals (pet and wild) has decreased considerably as majority of them directly
depend on untreated effluents for drinking etc.

0 The annual output of the mango crop of the area has reduced to much less than the average. The
seasonal Rabi crop fails now to meet the basic requirement.

0 A lot of animals and birds are at the verge of extinction as reported by respondents as we can see in
34% area a common house sparrow is difficult to be seen by villagers same as in case of vultures , eagles
and many more.

Already ecologically vulnerable, the study area is also experiencing adverse effects of climate change
such as increased incidence of heavy rainfall, landslides and soil erosion.

There is a gross violation of environmental laws.

3. Learning for Students

University education system provides a platform for intellectual development of citizens and trains the
professionals for their subsequent admittance into the workforce. Following just the theoretical and
abstract education implies that students have had to manage this difficult transition of entering the
workforce all by themselves. Innovative project provided this unique hands on opportunity to the students
to explore this earlier forbidden territory. It has provided that crucial link between the academics and
other stakeholders like the villagers, industrialists, legal luminaries and environmentalists. Through this
they have been exposed to the challenges of the society to which they adjusted, adapting the education
offered to them to comply with the demands of society and the workplace. “Living Labs” created in the
society have been a forums to understand the challenges of society. The impact on the students has been
amazing. They have been sensitized about this problem. Their experiences and anecdotes are very thought
provoking. Some students got associated with this project without fellowship as they said that our aim is
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to learn and not get internship. It is worth mentioning here that Manpreet Singh and Ravi Kumar from
chemistry remained associated with the project without stipend right from the beginning.
4. Benefits to Society

Industrialization has affected almost all the parts of the environment, health, water bodies, vegetation and
many other species living there. An interesting case study was conducted on the Ruchira Paper Mills in
KalaAmb where we got to know that the site were the mill is set up was taken by the mill owner
originally for building a college or school. The local people view the level of sickness and the now
common diseases like asthma and several respiratory problems as the outcome of the smoke and dust
produced by the factory. All these aspects require serious thinking and action.

The people from the villages we visited feel more empowered and aware. Our study is perhaps the first in
a series of efforts that can potentially focus attention of stakeholders on resolving these problems, not just
in our project site, but across India. It was decided to establish Stakeholders’ Forum to continue this
momentum, and to inform and support each other's efforts in carrying out this mission. Poster making
competition was organized for the students across the colleges to spread awareness. We provided
platform an interface between aggrieved villagers and the people from industries and environment at
Nahan workshop. The KMC-103 team requested the media to assist them in this drive to which we got
tremendous response from Times of India and Mail Today.

5. Benefits to College

The institution has become a ‘co-operative innovation ecosystem’, where the students and students are in
a symbiotic relationship. It is part of a multilayer transition plan that is gradually unfolding thereby
introducing students to altogether new college-going experiences, demands of college coursework and at
the same time providing a wide variety of provisions tailored to choreograph their individual needs.
Along with teachers they shared scaffolding experiences during workshops, seminars, practical challenges
and various field visits to the interior of Himachal Pradesh. Project has helped the college in capacity
building. Such applied research activities have protracted and enhanced the college mandate to produce
contemporary, well prepared workforces by providing rich learning activities for them to experience real
world challenges and hands-on training with leading edge technologies and advanced skills training in all
sectors of the society.

6. Further Plans

From the present study, it is confirmed that in the present scenario economic development and
environmental protection discount each other and even are in conflict with one another. However, key
fortes of the concept of sustainable development is, in fact, its explicit submission that economic
development and environmental protection are mutually reinforcing and its aim to provide a workable
solution to the traditional encounter between the two. High-risk group include population living close to a
waste dump and those, whose water supply has become contaminated either due to waste dumping or
leakage from landfill sites. We can carry our work forward keeping the following objectives in mind:

To prepare Toxic Discharge Profiles of the industries and find correlation of residential proximity
with impact on physical and mental health.

To identify the human exposure pathways and Disease Inventory of the study area

To correlate the levels of annual ecological pollution in the form of increments of pollutants released
to the prevalence of diseases.

To evaluate the bioavailability of these pollutants (E.g., Heavy metal ions)

To snapshot and document the risk assessment by evaluating the Hazard Quotient (HQ) and Health
Risk Index (HRI)
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To conduct workshops with the stakeholders in order to propagate awareness about the proactive steps
to be taken to control exposure
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KIRORI MAL COLLEGE

Project Title:  Novel Strategies involving nanomaterials /nanocomposites and bisorption for removal of
toxic metals from water

Project Code: KMC-104

PURIFICATION OF METHYLENE BLUE BY NANOCOMPOSITES (FIGURE SHOWS UV-VIS SPECTRA FOR 1 PPM
METHYLENTE BLUE BEFORE AND AFTER EXPOSURE TO POLYANILINE-IRON OXIDE NANOCOMPOSITE FOR
DIFFERENT TIME DURATIONS

1. Objective (150 words):
The main goal of this research was to develop low cost environment friendly nanocomposites of
conducting polymers, metal oxides and biosorbents to be used as adsorbents for heavy metals and
dyes from waste water and simultaneously purify the water from contaminants like
microorganisms with E. coli as a model organism. In addition, the effect of various parameters
like pH, contact time, temperature and initial dye concentration were also studied.

2. Final Findings (300 words):

The nanomaterials and nanocomposites for water purification were successfully prepared by sol-
gel and coprecipitation method. Depending upon the processing condition, choice of solvent and
precursor the methods have yielded different phases and sizes ,the iron oxide prepared by sol gel
method has yielded maghemite phases while by coprecipitation method we got magnetite phase
but in case of iron oxide prepared by coprecipitation method using ferrous sulphate as precursor
we got both magnetic and non magnetic green rust depending upon the rate of addition of
aqueous solution of sodium hydroxide to the ferrous sulphate solution . The samples prepared
were characterized by X-Ray diffraction. The Scherrer’s formulae gave a size of 6 nm for
magnetite,12 nm for maghemite samples (unannealed), 30 nm for magnetic green rust and 35 nm
for non magnetic green rust. The size was found to increase after annealing at 250°C. The lattice
constants obtained were in good agreement with the literature values for maghemite and
magnetite nanoparticles. Further the adsorption by these nanoparticles and their nanocomposites
with conducting polymer (Polyaniline) for various dyes was studied. The dyes chosen were amido
black, methylene blue and rhodamine. The UV-visible spectra show remarkable reduction in
optical density after exposure to these adsorbents. The various adsorbents were maghemite,
magnetite, rice husk polyaniline nanocomposite, polyaniline (doped) and green iron oxide. It was
found that polyaniline iron oxide composites have maximum adsorption efficiency for amido
black while iron compared with activated carbon. The effect of contact time on adsorption was
also studied. It was found that adsorption almost reaches to saturation after 30 minutes for
maghemite while for polyaniline composites saturation is reached within 2-3 minutes. It was
observed that about 60-90 % removal of the dye took place in the first 5 minutes. The results for
green iron oxide were not consistent. We need to stabilize those particles by modifying the
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preparation procedure. The size variation of the nano-adsorbents was also done. The size was
varied by annealing samples at different temperatures (250°C, 550°C). Adsorption capacity was
not very much influenced by change in size (~10nm to 25nm). We need to take a broader range
of size to study effect of size on adsorption. The industrial waste water containing dyes was
collected from Faridabad industrial area, (Color Fabs Pvt. Ltd., cotton dye industry) and checked
for purification by adsorbents prepared. It was found that 90% removal of

Polyaniline showed maximum inhibition of growth in E.coli.[Fig. ], while Magnetitie = showed
20% inhibition. There was no zone of inhibition observed with maghemite.

3. Learning for Students (200 words):

Being a multidisciplinary project the students have got hands on experience of an entirely different
field apart from their core subjects, for example in our project the physics students gets an idea of
handling biological cultures eg. Parameters for growing E. coli, their growth kinetics, and evaluation
of its removal from water. Similarly the Zoology students got an idea about crystal structure, the size
dependent properties of nanomaterials, the physics behind X ray diffraction etc.

From this funding the students would be able to present their work in various conferences, so they
will get a publication or poster presentation. The research work has started at undergraduate level.

4. Benefits to College (100 words):

We purchased the following equipments:

i) UV-visible spectrophotometer- Zoology Department

i) Fume hood - Physics department

iii) Muffle furnace- Physics department
Also, there has been a change in the environment where the students came to college through out the
vacations and did some experiments. The undergraduate research gave them a poster, an oral
presentation as well as an international paper. The place of work is  the college so it derives obvious
benefits.

5. Benefits to Society (100 words):

It was a novel attempt to develop an antimicrobial polymer nanocomposite based water filter to
eliminate dyes.

Human development and population growth exert many and diverse pressures on the quality and
guantity of water resources and on access to them. 1.1. billion people in developing countries
have inadequate access to water. Close to half of all people in developing countries suffer at any
given time from a health problem caused by water and sanitation deficits. For many years,
granular activated carbon (GAC), has been the most commonly used medium for home and
industrial water filter applications, effectively removing chlorine, odours, bad taste and colour
from tap water but is unable to cope with bacteria problems. Polymeric disinfectants are ideal for
applications in water treatment because they can inactivate, kill, or remove target microorganisms
by mere contact without releasing any reactive agents to the bulk phase to be disinfected.

6. Further Plans (100 words):
Water purification is a dream for the third world countries. It is becoming more important
as more people die every year from drinking the harsh natural water in our country.
While putting a glass of brackish, brown water into a machine and getting clear, clean
water on the other side seems like something out of a futuristic movie, we are close
to getting a system working with activated/functionalized polymers.
Our goal was :
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a) To enhance the production of advanced nanostructured functionalized polyaniline based
composites;

b) The demonstration that this material provides a superior antimicrobial surface; and

c) The development and testing of the antimicrobial water filter.
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KIRORI MAL COLLEGE

Project Title:  Mapping the Spatial Topology of two sub-glacier basins of NW Himalayas for multi
class change detection using MODIS, Landsat and IRS data

Project Code: KMC 105

KMC 105 Team trekking towards Zero Point of Khatling Glacier in Higher Himalayas in Uttarakhand to collect data (14
June,2012)

Picture 2: Enroute to Khatling Glacier from Kharsoli in Higher Himalayas in Uttarakhand for collecting Ground
Control Points (17 June 2012)

1.0bjective (150 words):

Spaces occupied by glaciers in the Himalayas have become an important area of study in the context of
climate change in recent past. The recent tragedy in Uttarakhand Himalayas in June 2013 has further
demonstrated the urgency for undertaking the research like present. Moreover, multiple and diverse
results from within and outside India are surfacing about the shrinkage of glaciers in the Himalayas. To
understand and spatially document the reality about changes in glacier regimen in last four decades using
remotely sensed images in sub-glacier basins of Bhagirathi Basin was the main aim of the present
project.. Climate changes may influence the spatial extent of the snow (Barnett et.al., 1989; Cess., et.al.,
1991; Cohen and entekhabi 2001; Liang. Et.al., 2007) on the other hand for the seasonally snow covered
regions, the snow cover effects the ecology, snow pattern and hydrological cycles (Walker,et.al., 1993 ;
Jones 1999). The Objective of this study was two pronged, both academically driven- first was to map
the Spatial topology of two sub- glacier basins of NW Himalayas for multi class change detection using
MODIS, Landsat and IRS data and the second to demonstrate the trans disciplinary flavor for enhancing
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the analysis and interpretation of the study.The Innovative Project KMC-105 therefore is an effort to
understand the reality about changes in glacier regimen in two sub-basins of Bhagirathi Basin.

2.Final Findings (300 words):

The final findings in the present research though limited have been glaring and focused. One year
however seemed less for the research like present and more so because the minimum third field work
required for field testing just could not be undertaken due to the recent flash floods and subsequent
landslides, etc., in the study area in Himalayas and the GPS data could not be corroborated well with the
High resolution images of the study area as desired. The following findings are based on the study area
(Figure 1) including the Khatling Glacier and Phating Glacier in Bhagirathi basin in N_W Himalayas

Figure 1: the Study Area

1. The Khatling (30° 50°N to 78°57°30”") E and Phating glaciers (30° 50°30” N to 78°59°00"’E)
present in Bhilangana basin are impacted by the climate variability in the North-West Himalayas,

2. Digital image Processing of Remote sensing data including Landsat, MODIS and IRS LISS 3
data along with topographic sheets and two field works have been used in the present research.
Glacier is the after effect of snow and ice accumulation. It is important to distinguish snow and
ice field and to note that a considerable period of time is required to give rise to snow pack or ice
field and firn and neve are two stages that bring over the change from snow to ice. Rigorous
analysis has led us to evolve an index using ERDAS IMAGINE V.10 and distinguish different
parameters.
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3. Longitudinal foliation was observed in the region. It appeared represented by alternating light and
dark coarse and line grained bands.

Picture 3: Longitudinal folia exposed in Khatling Glacier (15 June,2012)

4. Thirteen glaciers have been visualized in all in Bhilangana basin with four as valley glaciers compound
basins; three as mountain glacier compound basins; one as mountain glacier simple basin ; two as
glaciered snowfield cirque and three as snow field niche with Khatling glacier as the largest glacier
(Figure 1) with maximum orientation towards South —West. AAR % ranges between 0 and 100 in
different part and depth varying between 10m and 90 m in different places, followed by the Phating
Glacier. The area is calculated from the IRS LISS 3 data using NDSI.

Figure 1: Area of two largest galciers Khatling and Phating glaciers in the Study Area.

5. The data of rainfall indicates an above average rainfall in the year 2010-2011 and a lean period in 2009-
2010. We also analysed the data on normal rainfall in the region for these 4 years. The actual rainfall
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varies considerably from normal rainfall for the years 2010-2011 and 2009-2010. The data above
indicates an above average rainfall in the year 2010-2011 and a lean period in 2009-2010. We also
analysed the data on normal rainfall in the region for these 4 years. The actual rainfall varies
considerably from normal rainfall for the years 2010-2011 and 2009-2010.
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6. The spatial topology also highlights the variability in glaciated region in different time period
including 2005;2006;2007; 2008 and 2010. The reasons for this have to be probed further. This
exercise has been completed for 25 datasets ranging between 2005 and 2010.

Calculation of the approximate area depicted that if on 22-Jun-05 the noticed surface area of the Khatling
glacier was 4459.245 sq km, on 24-May-06 the surface area of khatling Glacier glacier was 4668.3 , the
surface area on 06-Jun-08 was 4665 and on 27-May-10 it was noticed to be of 4693.9. Further, for
Phating glacier on the same dates in May and June the area calculated was 3349.38, 3533.68, 3696.98
and 3303.92 respectively.

7. .CHANGE DETECTION 2000-10:

Digital Image Processing of 10 year satellite IRS LISS 3 data has given us convincing result for the
change in the size of the glacier. Though with the limited data it would not be able to convincingly
show case the retreat but yes convincingly the variability in the size is there. Both the decrease and
the increase in the size is simultaneously there as showcased below. Between 2000and 2010 , if there
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is a decline, between 2006 and 2010 there is an increase in the size of the glacier. Spatial topology too
consequently is varying/.

BETWEEN 2000 AND 2010 it appears that 46% of glaciated area is lost; with addition of 53.69% of
barren land ;36.26% of fallow land lost; vegetation to be improved by 53.15% and 103% of shadow area
has increased leading to loss of classified area.

For glaciated region of 2000, 51% is common to 2010, while 44% has been converted into barren

land, 3% under fallow and 0.5% under shadow; For barren land of 2000, 78% is common to 2010,

while 16% has been converted into fallow, 2% under Glacier and 3% under shadow;For fallow land
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of 2000, 29% is common to 2010, while 17.7% has been converted into vegetation, 7% barren, 3%
under Glacier and 45% under shadow.

8. CHANGE DETECTION 2006-09

BETWEEN 2006 AND 2009 54% of glaciated area is increased; 50% of barren land is lost;13% of fallow
land is added ;vegetation has improved by 15.7% and shadow area has decreased by 60%.

9. According to our observations in the field , Glaciers are retreating in the long term and not
advancing;Weather fluctuations are frequent in the region, the evidence being the uneven and
untimely rains;Melting of glaciers has been observed from past 6-7 years, where last year showed
unexpected results for snow fall;Construction of dams and tunnels is disturbing the present climatic
conditions. It lead to decrease in water resources which in turn causes climatic change and Glaciers
are important for survival.

Effects of Glacier melting and climatic change:

Increase in temperature

Uneven rains

Seasonal changes ( shift in seasons )
Decrease in water resources
Decrease in agricultural produce

®oo0oTe

10. However, Observation of the data of the crops at district level of the study area was also
considered for two reasons, one to conceptualize the macro behavior and second in a short span,
this could only be made available in the form of secondary data from 1988 to 2010. As stated, this

Since First Differences of the Logarithms are

was to observe the macro behavior in different seasons , it highlighted that Coxn rirst degres Exponentl Curve

can be selected the series when plotted on a Logarithmic scale resembles selected as the
as a Trend type.Further, a Straight line, So, First degree Exponential curve Was Trend curve.
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Further, it was computed that there is no significant difference between the estimate of the variance of
the Random component V10 and V11 and any of these two can be taken as the variance of the Random

component.Hence, the Estimate of the Variance considered in the macro region from 1988 to 2010
Random Component is 0.003826 or 0.00337.
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11Thus to conclude , what is a major concern that all physical changes are indicating of the nature
being bringing physical changes with unpredictable behavior and severe intensity. What is missing is
the awareness of common man for it to be linked to climate variability. What worries is the
unpreparedness of the local people towards it and both political and administrative caretakers are still
lost in debating between their respective roles and the discourse between sustainable environment and
urbane like development on the pristine Himalayas.

3.Learning for Students (200 words):
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The learning for the students has been immense as the students in our group were from three disciplines ,
including four from Geography; three from mathematics and three from Statistics and above all most of
them were high scorers in the University with positions in their respective batches. Though wanting
otherwise Intra —learning’s’ appeared more than the inter-learning. The first and foremost learning came
with their exposure to the idea of trekking in higher Himalayas with equipment for data collection.
Buying trekking gears, using tents for sleeping and not getting a mode of transport for many days in
continuation in the scenic environ of Bhilangana river brought team spirit in almost all of them. Taking
care of each other and discussing on how to help local people and looking at them closely ignited
sensitivity in them. As all of them were exposed for the first time to the remote sensing data they learned
about this tool too with eagerness along with the importance of using GPS and toposheets. Downloding of
Landsat and Modis data also taught them the importance of Open Source data along with the importance
of purchased NRSC data. They also for the first time used NRSC data using different software, including
ERDAS IMAGINE; Wolfram Mathematica 9; SPSS; EXCEL spreadsheet and were excited to share their
results. Making the first phase of documentary and clicking the photographs of scenic landscape was also
a unique learning with newness and excitement.

4. Benefits to College (100 words):

The College is made up of three pillars: students , teachers and administration. The students definitely
became more enriched with getting a chance to be doing research that otherwise they would have only got
after post-graduation. For teachers like us , provided we stay in a team with trust we definitely got a
glimpse of research routed through our University. In other words an undergraduate environment got a
flavour of real research with a hope that University will remember them as equals and provide research
related opportunities in future also. Besides, for a work like ours , despite innumerable deterrents the
analysis has definitely improved and brought that reality closer that how much is the scope for all of us to
learn from our colleagues of different disciplines. In our college it seems the administration needs little
more preparedness in handling and distributing finances despite its ready availability. Albeit deterrents,
the innovative projects added the research culture in an undergraduate set-up and highlighted that student
and teacher team even at Undergraduate level of Higher education can contribute and interdisciplinary
research can be encouraged.

5. Benefits to Society (100 words):

Research like ours reiterates the fear that climate variability is bringing unprecedented changes for which
we all are just not prepared. The disaster that took place in Bhagirathi basin in June 2013though missed
this tributary this time the research definitely forewarns for a disater in future and the region needs a
serious attention. Even that debate that whether glaciers are melting or not in Himalayas, the change is
visible and it highlights that the fluctuations demands attention and action from the administration. This
research therefore, is of immense utility not only to people belonging to the area but also to geologists,
environmental scientists, engineers, technicians and other technical professionals who acquire, analyze,
understand, interpret, and summarize environmental data and then communicate results.

6. Further Plans (100 words):

There is an immense scope of furthering the present research, especially because of its own importance
and the changes that recent disaster has brought in the study area. There is still so much more to do in the
present research, analysis to be improved, more data to be added, more field work to be conducted, a
research paper to be sent for the publication and above all, there is an urgent need to find ways and means
by which the stake holders who belong to that region may find ways to prepare themselves in case of
disasters. This can be a topic of new research. Moreover, there is a need for more in-depth study of debris
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around and the moraines for measuring the quantum of water flow downhill in the moments of calamity
with better high resolution data sets and intensive field work.As stated above , the NDMA like parallel
body cannot solve anything at the time of disaster, what is required is a carrying capacity programme for
the region and a data bank with complete transparency available with supporting agencies. | saw another
project during display of projects in  Antardhwani who had developed a technology for which | visualize
lot of scope in my study area. Therefore wishes to collaborate with them to take the research forward.

In addition, most importantly as so many agencies are collecting funds for recent held Uttarakhand
disaster, and the region though not directly was affected, but certainly is a fourth order tributary of
Bhagirathi Basin to visualize Foucault's concept of dispositif, or concrete social apparatus becomes
urgently important and conceptualization in the form of research on 'thoroughly heterogeneous ensemble
" at the level of first order tributary becomes so important and urgent.
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Attach 2 photos that show the achievement of this project

Team interacting with the young locals at Ghuttu in the Garhwal Himalayas. In the backdrop four Pradhans
of different Gram Sabhas can be observed.
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KIRORI MAL COLLEGE

Project Title:  To assess the mutagenic potential of some of commonly encountered environmental
pollutants and therapeutic agents
Project Code: KMC-106

Poster being presented at Antardwani and at ANDC.
1. Objective (150 words):

There has been an increase usage of various pesticides, herbicides and other chemicals in the agricultural
practices. These chemicals gain entry in the food stuff and are potential risk to health of the people.
Food preservatives are also being used indiscriminately to enhance the shelf life of food.

Commonly used preservative, such as Monosodium glutamate, Butylated hydroxyanisole, sodium nitrite
and the common analgesic i.e., Disprin have been chosen for the present study.To study the potential
effects of these chemicals, two systems have been used, a prokaryotic system, i.e., E. coli and for
eukaryotic system Allium cepa. Allium cepa test has been found to be a very effective  system to
study the cytotoxic effect of these chemicals, since roots are directly exposed to the chemicals and the
effects are quick. E.coli is also extremely sensitive to the growth conditions and has got a  faster
growth rate.

2.Final Findings (300 words):

The effect of various food preservatives, drugs and pesticides were studied using Allium cepa test and
growth kinetics of E.coli. Both are very sensitive test, and it is very easy to study the concentration and
time of exposure to chemicals. The food preservatives (BHA, MSG, NaNO,) showed changes in mitotic
index, only when given in higher dose. The recommended dose does not alter the mitotic index as well as
bacterial growth. However, repeated dose is bacteriostatic.

3.Learning for Students (200 words):

e Students started their work with literature survey.

e Asurvey of the commonly used food preservatives
and analgesics was conducted by the students. They
identified the possible mutagens and the mitogenic
principles in food preservative, medicines, and
pesticides.

e The most common bacteria E. coli was identified and
used for the present studies.
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The students were trained to use digital imaging system, to store and analyze the images of cells
showing mitotis in onion root tips.

Familiarization of various protocols/techniques, which were used for generation and growth of
onion root and for growing and maintenance of E. coli. culture.

Students learnt the selection of chemicals to be used and also the glasswares and apparatus for the
experiments.

Students were familiarized with the concepts of biology and how to work in sterile environments
and GLP.

Students also learnt the karyotyping of human blood cell, since a workshop was conducted by the
mentor for the same.

The students have understood the scientific methodology and planning of experiments,

During participation in Antardhwani, festival of Delhi University, the students learnt how to
organize the data, how to make interference from the data, how to make the poster and the
brochure. They learnt how to explain their observations and defended their work while interacting
with the people during the festival. They took pride in doing so.

The students also presented a poster in the "National Symposium “Scientists of the Future” that
was held on 12-13 October, 2012.

It was concluded that single dose of analgesics indicated 30% cytotoxicity. But repeated dose of
analgesics could be harmful.

Benefits to College (100 words): college has gained the following equipments purchased under
the project KMC-106

0 Nikon Binocular microscope

0 Laminar air flow

o Afridge

Benefits to Society (100 words):

We have used common food preservatives and medicines to study their effect on cell division.
This will help to understand the possible adverse effect of junk food and also that of
indiscriminately used medicines.

As the food additives showed no response when added in recommended dose. This tells the
significance of mention dose. Single dose of analgesic indicated cytotoxicity in bacterial culture
but repeated doses of analgesic can be harmful.

Further Plans (100 words):

The work done by the students under the present project KMC-106, further needs to be

reinvestigated. The availability of the students to repeat the experiments was not there because of

paucity of time. However, the data collected is stored and need to be analyzed further by further

analyzing stored images. The students were busy with their classes and the examination work.
229



Apparently the cells don’t show much change at the recommended dose of therapeutic agents
however, this need to be confirmed by further analysis of chromosomal behavior.
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KIRORI MAL COLLEGE

Project Title: A comparative study of phytoremediation of stagnant water by free floating plants and
making it potable with the use of various plant sources

Project Code: KMC - 107

(L-R) Growing Duckweed in water samples in glass, Students analyzing water sample containers, :Students collected water
samples, Students interacting with Dr.Rita kumar

1.0bjective (150 words):

In metropolitan cities, there are civic agencies, which are responsible for the supply of clean water.

In villages, however, people still have to largely depend on local water sources. Besides wells, one of
the major sources of water is the pond water, which primarily is the rainwater. ~ Water gets
contaminated because of various human activities, which results in scarcity of potable  water. This

stagnant water is unhealthy for human consumption and even for drinking by the animals.
Phytoremediation of water by growing the aquatic plants has a great potential. In addition, the  plant
sources like seed powder and leaves can also be used for cleaning water. The objective of this project
is to demonstrate the three different ways to remove some of the pollutants from stagnant water. These
are:

e By growing aquatic free floating plants such as duckweeds in the polluted water. Duckweeds are
very fast growing and consume many of the pollutants from the water as nutrients for their
growth. Simultaneously, they help to increase the dissolved oxygen content as well as reduce the
unpleasant smell of water

e By using the powder of various seeds which have been found to act as effective coagulants for
various impurities of water.

o By treating the water samples with leaves of different plants for removal of impurities present in
water.

2.Final Findings (300 words):
As experiments are conducted in two parts, first phytoremediation of water by growing the free
floating aquatic plants in the water, second by treating the water with plant materials, finding are
also reported accordingly.

o Duckweed was grown in water samples collected from Delhi ridge and Wazirabad water bodies,
however, water samples collected from the national zoological park, Delhi and lake from model
town did not support the growth of duckweed.

e Asignificant reduction in turbidity* was observed in the water samples in which duckweeds had
been grown, however, no significant changes could be observed in parameters such as pH,
temperature, TDS, conductivity and salinity?.

e Level of nitrate, phosphates® and ammonia* was measured and it was found that there was

significant reduction in levels of phosphate and nitrate® after duckweed had been grown in water

samples.

Turbidity was measured using turbidity meter model no.----

231



o &

pH, temperature, TDS,conductivity and salinity was measured with.....
Phosphate estimation was done using the method from*‘Standard Methods
for estimation of Water,” published by American Public Health Association, ISBN

No.-0- 87553-235-7, Phosphate estimation (4500-P.D.)

Ammonia estimation was done using the method (4500-NH; F.)
Nitrate estimation was done using the method (4500-NO;-B)

Comparison of ammonium, phosphate and nitrate levels in
two water samples(A&SB) after growing Duckweed
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Preliminary studies were carried out on studying the effect of seed powder of Rajma, Nirmali,
Moringa and Soya bean on water from different sources.
Initial studies show reduction in TDS values after treatment with seed powder.
A slight change in the turbidity was observed.
Other parameters such as pH, conductivity, salinity were also measured.

The water samples treated with powder of seeds show reduction in ammonium and nitrate levels.
However, level of phosphate does not show considerable change.

The changes in the level of ammonium, phosphate and nitrate after
treatment of water sample for one hour with powder of different
seeds
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Studies were carried out using leaves of Neem, Guava, Mint and Tulsi.

There was drastic reduction in level of ammonium, phosphate and nitrate after treatment with the
leaves.

Some changes have also been observed in parameters, viz., TDS, salinity, turbidity, pH and
temperature however, it needs further investigations.
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The changes in level of ammonium, phosphate and nitrate in water samples
for one hour after treatment with leaves of different plants
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All the above mentioned observations need to be repeated in different water samples.

Learning for Students (200 words):
The students have become aware of problems faced by the peoples in villages. They have learnt
about the contaminating agents of the water.

Students have learnt the techniques for estimation of phosphates, nitrates and ammonia in water.
They have learnt to prepare solutions themselves.

They have also learnt to use UV-spectrophotometer, turbidity meter, pH meter, and
TDS/conductivity/salinity meter. They have learnt how to estimate BOD in water, however, data
collected for BOD estimation in water samples needs further repetatition.

Since the students used the green technology to clean water, they realized the significance of
same.

Students also visited Sulabh International and International center for genomics and integrative
biology. They interacted with the scientists, learnt the methods and used in their own lab.

The students went to collect water samples from Delhi ridge, Model Town Lake and the Nation
Zoological Park, Delhi and Wazirabad water bodies.

Students cleaned the glassware themselves and learnt the significance of maintaining the clean
and organized environment.

During participation in Antardhwani festival of Delhi University, the students learnt how to
organize the data, how to make interference from the data, how to make the poster and the
brochure. They learnt how to explain their observations and defended their work while interacting
with the people during the festival. They took pride in doing so.

Benefits to College (100 words):
college has gained the following equipments purchased under the project KMC-107,

1. UV-spectrophotometer
2. Weighing balance, having capacity of weighing .001 g.
3. A pH meter
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TDS, conductivity/salinity meter.

Turbidity meter

The shed, constructed under the project, can be utilized by the department, to grow the plants

under protected environment.

7. The glass containers, which were custom made under the project, can be used to grow the
aquatic plants to be used by the department.

8. Besides the above mentioned equipments glassware and chemicals have also been purchased

under this project.
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5. Benefits to Society (100 words):
Though further investigations are required, the present work done under the project KMC-107 has
got huge value for the society. Now a day, to get clean potable water is a challenge, especially in
villages. Most of the methods include treatment of the water with chemicals such as alum. Alum
has been reported to be carcinogenic. The government is trying to develop various strategies to
meet
this challenge,

Using the green technology has got great potential in the future. The plant materials used in the present
study are very commonly available. Methodology adopted for the conducting the experiments have been
very simple, and these can be easily employed at household level.

Duckweed can easily be made to grow in the ponds, which can reduce the nitrate, ammonium and
phosphate contents of the water. The animals can drink that water safely. The polluted water, before being
released in river, can be treated by growing duckweeds. There are reports in the literature for such kinds
of studies.

6. Further Plans (100 words):

The work done by the students under the present project KMC-107, further needs to be reinvestigated.
The students could not repeat the experiments because of paucity of time, since students were busy
with their classes and the examination work. Besides growing duckweeds to treat water, other plants
such as Salvinia, or Eichornia can be grown in the polluted water and changes in the parameters of the
water samples can be studied. In the present study, four types of seeds, and four types of leaves were
used to study their effect on the remediation of water. A reduction in nitrate, ammonia and phosphate
was observed, however no significant changes could be observed in the turbidity, conductivity and
salinity of the water. A modification in the methodology might be required to achieve that. Various
other commonly available plant materials can also be tried to get better results.

In the present study, effect on the microbial population of the water was not studied because of non
availability of suitable facilities. In future changes in microbial population in water samples can also
be studied.
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KIRORI MAL COLLEGE

Project Title:  Analysis of heavy metal content in soil and plants present near the road side and suggest
plants to be grown in and around Delhi NCR.

Project Code: KMC-108

Survey of Regoins Sampling of Soils Heating of the soil sample
Grinding of the sample Weighing of Sample Digestion of sample
Filtration and Dilution Sample for analysis Interaction with local public

Interaction with local public Participation in Conference Presentation in Conference




Conference at Dehradun Discussion with Mali at College about Plants

Survey of Plants at road side Seminar Organised by KMC-108 Team
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1.0bjective (150 words):

The main objective of the project was to involve undergraduate students in basic research in the field
of current research. This gives them the chance to know the upto date knowledge of the research
practically in both field and laboratory setting. This study is initiated to assess the level of
contamination of surface road soil and plants by some heavy metals along the major traffic highway
and industrial regions in and around Delhi and NCR. The focus of the project was more towards
removal of heavy metal concentration from soil by the phytoremedial method. This study is chosen
in the innovative project because the heavy metal contamination in soil is a major concern because of
their toxicity and threat to human life and the environment. During the last few years, the population
of the cars and the number of construction projects in city of Delhi have steeply increased which may
change the high levels of some heavy metals. These are hazardous to human health.

2.Final Findings (300 words):

In South zone region, there is presence of Cd in soil sample with variation in concentrations in
summer season. The concentration of Cadmium is considerable in the south region in summer season
whereas concentration becomes negligible in rainy season. This happens probably due to the
percolation of Cadmium due to the heavy rains. It might seep in deep in the ground. But in the case
of Pb, the concentration is found to increase in rainy season. This may be due to precipitation of Pb
present in the atmosphere via rainy water or due to the flow of Pb from its surrounding possible
sources. The concentration of Cd and Pb were found to decrease in rainy season as compared to
summer season due to percolation of both of these heavy metals by the rain water in the central zone.
The lead concentration in Delhi High Court was found to be negligible in summer season as
compared to rainy season. The concentration of Cd was found to decrease in rainy season as
compared to the summer season but the concentration of Pb increases in some of the regions in rainy
season compared to summer season like Common wealth games Village (CWG-1), Sanjay Lake (SL-
1). The concentration of Cd was found to decrease in rainy season as compared to summer except
Kirti Nagar Metro Station area (KNM-1). Lead concentration was found to decrease in rainy season
as compared to summer except in places like Rohini Sec -6(RH-6) and Kirti Nagar Metro Station
(KNM-1). Especially Kirti Nagar Metro station has industries in its adjoining area .Hence, due to
heavy rains, there must have been precipitation of lead from the atmosphere which has been released
by the industrial chimneys. The concentration of Cadmium was found to decrease during the rainy
season as compared to the summer season except in the case of Majnu Ka Tila (MKT-1). While in
case of Pb, the concentration was found to increase during rainy season as compared to the summer

season except in case of Majnu Ka Tila (MKT-1 & MKT-6).
1. ZONE-SOUTH DELHI : SEASON ~-SUMMER

S.NO | SAMPLE ID CONC. OF Cd(mg/l) CONC. OF Pb(mg/l)
1 DLF-1 0.22 -1.44
2 East of Kailash-1 0.16 12.4
3 IITD-1 0.06 -1.73
4 NCERT-1 0.09 5.90
5 AlIMS-1 0.06 7.50
2. ZONE -SOUTH DELHI: SEASON-RAINY/MONSOON
S.NO [ SAMPLE ID CONC. OF Cd(mg/l) CONC. OF Pb(mg/l)
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1 DLF-1 -0.38 1.35
2 EOK-1 -0.57 2.24
3 I1TD-1 -0.39 1.98
4 NCERT-1 -0.73 0.99
5 AlIMS-1 -0.41 7.58

3. ZONE- CENTRAL DELHI: SEASON -SUMMER

S.NO | SAMPLE ID CONC. OF Cd(mg/l) CONC. OF Pb(mg/l)
1 Ram Leela Ground (RL)-1 0.19 11.88

2 RL-2 0.17 12.45

3 RL-3 0.15 9.75

4 Darya Ganj (DG)-1 0.15 17.06

5 Delhi High Court(DHC)-1 0.01 -2.68

4.  ZONE- CENTRAL DELHI : SEASON-RAINY/MONSOON

S.NO [ SAMPLE ID CONC. OF Cd(mg/l) CONC. OF Pb(mg/l)
1 RL-1 -0.63 1.38
2 RL-2 -0.41 2.03
3 RL-3 0.30 335
4 DG-1 -0.44 2.04
5 DHC-1 -0.17 3.65

5. ZONE -EAST DELHI : SEASON- SUMMER

S.NO | SAMPLE ID CONC. OF Cd(mg/l) CONC. OF Pb(mg/l)
1 CWG-1 0.09 -1.98

2 Mohan Nagar (MN, GZB)-1 0.15 8.46

3 Seelampur (SP)-1 -2.65 11.95

4 Noida Atta Market (NAM, U.P)-1 | 0.16 -0.86

5 Sanjay Lake (SL)-1 0.22 -0.94

6. ZONE- EAST DELHI : SEASON-RAINY/MONSOON
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7.

8.

-S.NO | SAMPLE ID CONC. OF Cd(mg/l) CONC. OF Pb(mg/l)
&)
‘,\’iL CWG-1 -0.69 0.10
=3 MN-1 -0.74 1.92
3 SP-1 -0.84 7.58
wW
= NAM-1 -0.64 1.20
C
;5 SL-1 0.01 9.04

ZONE-WEST DELHI : SEASON - SUMMER

SNO [ SAMPLE ID CONC. OF Cd(mg/l) CONC. OF Pb(mg/l)
1 Janakpuri -1 0.13 10.76

2 Rohini (sect-1) 0.16 10.24

3 Rohini -3 0.15 -2.67

4 Rohini-6 0.11 6.45

5 Kirti Nagar Metro (KNM)-1 -0.10 -2.15

ZONE-WEST DELHI :SEASON-RAINY/MONSOON

SNO [ SAMPLE ID CONC. OF Cd(mg/l) CONC. OF Pb(mg/l)
1 Janakpuri-1 0.09 8.88

2 Rohini (Sect-1) 0.13 -0.16

3 RH-3 0.10 -10.00

4 RH-6 0.09 10.64

5 KNM-1 0.16 9.98

ZONE-NORTH DELHI : SEASON-SUMMER

S.NO SAMPLE ID CONC. OF Cd(mg/l) CONC. OF Pb(mg/l)
1 Majnu Ka tila (MKT)-3 1.21 10.72

2 MKT-6 1.62 11.18

3 DCE-2 0.01 4.97

4 Nangli Puna-1 -0.40 5.49
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Rohini Depot-1

-0.24

1.62

10. ZONE-NORTH DELHI: SEASON- RAINY/MONSOON

S.NO SAMPLE ID CONC. OF Cd(mg/l) CONC. OF Pb(mg/l)
1 MKT-3 0.57 9.62

2 MKT-6 4.47 741

3 DCE-2 0.02 8.63

4 Nangli Puna-1 -0.01 12.41

5 Rohini Depot-1 -0.56 9.23

In analysis of the soil samples, it shows varying concentration of Cd and Pb in the five regions of Delhi
and NCR. Out of which Pb was found to be at a higher concentration in most of the places like East of
Kailash region in South, Daryaganj in Central, Seelampur in East, Janakpuri District center in West and
Majnu Ka Tila in North were found to be highly contaminated with Lead. Cadmium concentration was
found to be higher at few places like DLF in South, Ramleela Maidan in Central, Sanjay Lake in East,
Rohini Sec -1 in West and Majnu Ka Tila in North.

Uptake Of Cd by different plant species by their leaves: In phytoremedial process, the certain plants were
chosen on the basis of hit-trial method considering their economic and feasibility to delhi climate/weather
conditions, life span, availability etc. The plants were Panda, Enermi, Hibiscus, Kaner and Mulberry. Out
of these five, Hibiscus and Kaner had the maximum capacity to absorb cadmium, and still survive. But, it
was observed that Mulberry, couldn’t survive after duration of 15 days indicating that Mulberry doesn’t
have a high capacity to absorb cadmium. Hence, it can be concluded that Hibiscus, Kaner, Panda and
Enermi can act as good choice for removing the cadmium contamination from the soil through
phytoremediation method. Even out of these, Hibiscus and Kaner, are the most effective ones.

Sl.no. PLANT

NAME INITIAL(mg/l) | 15th day(mg/l) 30th day(mg/l)
1 PANDA 11.77 16.09 18.15
2 ENERMI 10.44 15.75 19.36
3 HIBISCUS 4.79 13.35 21.07
4 KANER 9.33 18.09 25.73
5 MULBERRY 6.46 dead dead
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A project survey was also carried out in the Delhi NCR by our project team KMC-108 on the
problems/health issues faced by the locals which has been diagrammatically shown in a pie chart.

7. Learning for Students (200 words):

This project gives an opportunity to the undergraduate students to have practical hands on basic
researc . They started this project with literature study and learnt how to organize a physical
survey and sampling for their research work. Meanwhile they divided Delhi into five zones and
learned to draw the map of Delhi and NCR regions under the study. From the very beginning, the
students started to work as a team which helped in an easy communication.The samples were
collected which were made ready (digestion, crushing etc) for lab work. The procedure taught
them to be more organized, disciplined, careful and cooperative.Our project also involved
handling sophisticated instruments like Digital Oven, Magnetic Stirrers and AAS. Even the
students learnt how to handle toxic chemicals with care. The project provided a perfect chance
for them to interact with the localities, teachers, professors and some reputed stakeholders while
attending some seminars. They learnt the way to conduct, manage and deal with big
responsibilities like organizing and managing seminar, presenting themselves in conferences and
interacting with high profile people in the course of their project. National seminars and
conferences (Conference in Dehradun) provided the correct exposure to the students and boosted
their confidence level. Students had a privilege of meeting APJ Abdul Kalam, Kriss Srikkanth,
Sanjay Bharghava, Vineet Joshi, Geeta Chandran etc. The Seminar titled KANOTOMIA was
organized by the students where Dr Krishna Kumar (Prof from JNU) attended as a chief guest to
give a lecture related to our project. Starting from the survey via field work and ending at lab
work and analysis was an exciting ride providing a great experience to the students who all
showed great level of interest.

8. Benefits to College (100 words):
The instruments that were bought for the project work like Double Distillation plant, Magnetic
stirrers with hot plate, Cupboard, Computer set ,Digital oven, the different glass-wares and the
unused chemicals will be used for further work in college .The seminar that was conducted by the
project team was useful for the students as it enhanced their knowledge levels. The project work
conducted in the college has gone a long way in making the students passionate about the
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research work. The plants grown in the college for the phytoremediation process helps in adding
greenery to the campus.

9. Benefits to Society (100 words):
The team has helped in spreading awareness about the health effects, causes of heavy metal
pollution. People were inquisitive about their role in environment management. The trees that
have been suggested to plant in Delhi NCR in maximum regions can help in reduction of
contamination of heavy metals from the soil .This would help in increasing the greenery of the
capital and maintaining the ecology. The main motto of the students is to work with, by and for
the nature due to which it has been highly successful.

10. Further Plans (100 words):

As the period of one year was limited for building the whole work, students were unable to
analyse all the heavy metals except Cadmium and Lead due to busy schedule of students and
concerned teachers and problems faced while AAS analysis. It was tough task for students to
manage the whole work. As far as Phytoremediation Study is concerned, limited plants have been
studied like Kaneer, hibiscus etc. If some more time is provided then students will like to expand
the work in Phytoremediation as well as Analysis of heavy metals. The plants of Indian origin
that are economically favourable and more effective in absorbing these metals from the soil,will
be studied further.
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KIRORI MAL COLLEGE

Project Title:  Public Funds and Private Responsibilities: An Analysis of Cash Transfer as an alternative

to PDS.

Project Code: KMC 109

1.0bjective:

 Study the nature of interface between beneficiaries and a final link in the current mechanism of
delivering subsidized food items through PDS.

* To analyze the switch over to cash transfers scheme from existing PDS and whether it has been more
efficient when it comes to the question of access to food. We will survey the experiences of the
beneficiaries in identified target population in Delhi and in one other state.

» To map the quantum of the beneficiaries’ expenditure and associated costs.

» Cost and Benefit analysis of Cash Transfers System

* Policy recommendations.

2.Final Findings

1.

The rate of participation of the households in the formal banking sector was fifty percent only.
Even within this, there is a tendency of an increase in use of banking facilities above a threshold
level of family income.

Approximately 70% preferred public distribution system over cash transfer scheme. 11%
preferred cash transfer and the rest 19% had ambiguous preferences. These preferences do not
vary as one move across family income levels. Preferences across geographical areas; urban-rural
as well as plains-hills; also remains the same as above.

The preference for cash transfers is more pronounced among the male respondents in comparison
to the female respondents.

All these preferences by beneficiaries were expressed despite a clear comprehension of the
weaknesses in the public distribution system.

Case studies indicate that the transfer of subsidy in the form of food grains prevents families from
falling into destitution in the face of disability- permanent or temporary.

There was fear of a loss of control over subsidies, among the female respondents, if provided in
the form of cash.

Female respondents were aware and vocal regarding the direct link between subsidy in the form
of food grains and nutrition of dependents-especially children and the elderly.
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3.Learning for Students

The innovation project has given an ambience of professionalism to academic research at the
undergraduate level. Undergraduate students were trained in the rudiments of the research process. This
research project enabled the team to learn the documentation of reports and proposal. Most importantly,
students worked in a team and acquired the necessary skills related to team work and leadership. The
interdisciplinary approach of the project gave the team an opportunity to understand different aspects of
analysis involved in research. It created an opportunity to learn techniques of data collection, to interact
with respondents, work and learn under the guidance of experts in various disciplines.

The team gained an insight into qualitative research, community scoping, mapping techniques, issues of
gender and community sensitivity, conducting interviews and collecting narratives, participant and non-
participant observation and ethical issues when conducting research with humans. This has equipped the
team with the basics of sampling techniques, research methodologies and tools for the analysis and
management of data.

4.Benefits to College

The project organized a workshop in the college for students from all departments as well as for students
of other colleges. This provided a platform for training and improvement of research skill. This also
provided an opportunity of summer internship to students after being part of the project. The experience
gained by the team members through this project had spillover effects on other fellow students of the
college, which boosted a research culture in the college. The resources accumulated during the project
will equip the college students to carry out research projects in future.

5.Benefit to society

Team members with its multi facet objectives raised awareness about the entitlement to the beneficiaries.
The project has helped to get an independent analysis of the ongoing debate between the cash transfer
scheme and Public Distribution System (PDS). This research would become an important source to
policymakers in their assessment of ground level realities.

6.Further Plan

The team intends to publish several papers on this contemporary topic. It intends to combine the gathered
data with previously available data to get a much deeper insight into the topic. The team members intend
to equip themselves with various advanced analysis tools by organizing workshops and seminars.
Individually, team members plan to further enrich themselves on this topic and carry out the research in
their academic persuasions. The team members plan to expand their analysis of cash transfers to non-food
items in future.
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LADY IRWIN COLLEGE

Project Title: Multi-Criteria Framework for Sustainability Design Audit
Project Code: Li-101

Project team at exhibition stall during Antardhwani
1.0bjective

Primary objective of the project was to formulate the criteria to evaluate the design of products for their
sustainability. An effort was made to explore the reasons for failure of products much before their
destined life. Today every product used on this globe should be sustainable in order to prevent adverse
climatic impacts, resource crunch, reduce environmental degradation and pollution. The criteria
developed will provide a framework to conduct a sustainability audit for products along these measures.
Through the project it was premised that if manufacturers offer choices to the users to select a product by
its credentials specified on its label, like the life of a product, contents used for manufacturing it, process
of manufacturing used, end use of the product, disposal practice to be adopted, its performance on social,
economic, political and environmental aspects, consumers will be able to choose products that are
sustainable. By this framework it would be possible to develop guidelines for certification and grading of
products on the basis of their sustainability.

2.Final Findings

The project findings have been summarized based on the survey of consumers of electronic and lifestyle
products, interactions with service center officials, e-waste recyclers, experts from legal departments,
environmentalists, Ministry of environment and forest, manufacturers of electrical products, design
professionals, auditors, etc.

Life cycle analysis of the selected products, i.e., laptops, mobile phones, refrigerator, television and air
conditioners was done to ascertain the practices concerning use of appliances. In case of laptops,
consumers changed to newer models in less than two years to keep pace with the new technology.
Incompatibility and other problems were reported by the users in less than a year of purchase. To rectify
the problems, laptops were sent either to the service centers for repair (one week to one month) and if not
repairable consumers exchanged the old one by purchasing the new.

As regards the disposal of electronic appliances, most of the consumers had the same answer- “its lying in
some cupboard or store or drawer of our home, it was too costly, how can we throw it off but keep it in
the hope that it will get repaired some day.” They felt emotionally attached to them and retained them
even though it was not in working condition. Some consumers sold it to Kabhariwalas and some went for
the buyback schemes etc. and seemed to be unaware of the consequences of e-waste i.e., harmful
radiations. The findings indicated that their purchases were influenced by social and technological factors
rather than environmental. Survey findings exhibited that the life of the most electronic gadgets was
rather short compared to the promise made by the manufacturer, further enhancement of products with
newer and advanced technology led to frequent change of these products. For most of the lifestyle
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products there was no warrantee or guarantee. Most consumers reported that they experienced one or the
other problems soon after purchase i.e., within six months for lifestyle products or within a year of
purchase for electronic products.

Poor after sales service led to frequent change of old products with new thus the issue of premature waste
accumulation. Manufacturers have shown very little or no concern towards method of disposal of the
electronics safely.

Sustainability criteria for electronic products

A 100 point criterion has been developed with a threshold of 40 points. There are total 5 domains and 20
sub-domains. Each sub-domain is awarded a maximum of 5 scores and 2 scores for the threshold limit
and zero for non compliance.

1. Design parameters

Material quality: The material used for construction of the electronic gadget should be sustainable
i.e., non-degradable, inert with low emissions, long lasting, possibility of reusing the materials
(particularly the outer body using metals, rubber and plastic).

Easy upgradability: Ease of up gradation of the parts, technology, software, components of the
product by retrofit method.

Use of advanced / upcoming technology at the time of manufacture.

e If the manufacturer uses the latest or the upcoming technology for those requiring high
precision and accuracy, likelihood of product becoming obsolete could be delayed by
controlling the frequency of change of the gadget.

e Use of hierarchical technology that is well supported downstream appropriate technology,
for those who have limited functional applications or economic resources, re-conditioned
or older technology could be made available at comparatively lower cost.

Designed life of product: This is the period during which the product is expected to function
within its parameters. The life expectancy of the product should be as mentioned by the designer /
manufacturer.

Serviceable life of product should be mentioned so that user is aware of the duration for which
the product is expected to be 'serviceable' or supported by its manufacturer.

2. Energy efficiency

Use of energy saving technology for design of the product.

Compliance to energy star rating - innovative power savvy designs.

Low embodied energy, i.e., the energy necessary during different stages of its life cycle (i.e.,
processes used for manufacturing) should be minimal as far as possible.

3. Environment friendliness

Use of eco-technology with low carbon footprints during manufacturing, use and disposal.

Less polluting — generate/emit low toxins and no health hazard from waste.

Eco-labeling - life cycle follow up from inception to end life.

Correct method of disposal of product emphasizing hazardous consequences of improper
disposal.

Authorized collection centers (for discarded electronics) and recycling centers.

Compliance to legislations like CSR, CSE - follow cradle to cradle cycle - during selection of
raw materials, pre-processing, processing, operation, maintenance, disposal and reuse / recycle.

4. User friendliness

Proper channel to obtain post-purchase information.

Self-instructional user manual (in different languages with pictographs).

After-service schedule with complete contact details of service centers.
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e Addresses of registered service & recycling centers on product label.
5. Labor responsibility

e Socially sustainable and safe work environment (with due focus on work, leisure, health and
hygiene).

e No malpractices concerning labour sourcing, wages and exploitation.

Labeling on electronic products
Labels on electronic products must include the following information to enable users to select them
according to their preference for sustainability aspects -

e Product life covering all the parts.

Serviceable life of the product.

Hazardous substances used in the product

Method of disposal and hazards of improper disposal

Address of the authorized collection centers after end use of electronic gadgets

3.Learning for Students:

The project no doubt provided a platform to collaborate with experts and synergize the efforts of experts
working in the area of sustainability. It has been felt that there were several qualitative changes observed
in the student volunteers that helped them to gain confidence, knowledge and use their spare time more
effectively. The research acumen got strengthened by their participation in designing project
methodology. Students realized the importance of work scheduling, approaching a difficult subject in a
planned and organized manner.

Interactions with recyclers, officials from Ministry of environment and forest, legal experts, auditors,
environmentalists, service centers and consumers provided a holistic understanding of sustainability
issues and concerns.

The project encouraged students to select research topics concerning sustainability issues as part of
major and minor projects in the college.

The project team was able to collaborate with experts and institutions interested in sustainability in
electronic products. College was able to share their expertise in the area of sustainability design and
concerns for a variety of products.

Student mentors were able to learn at a different level other than the UG student volunteers in the
project.

During five workshops, interactions among student volunteers with other colleges was highly
successful in bringing out —

0 Booklets / user manuals highlighting sustainability aspect (missing from existing user
manuals) for selected electronic gadgets (laptops, mobile phones, refrigerator, television and
air conditioners).

o Draft a PIL concerning sustainability features to be included during manufacturing and
labeling of selected electronic gadgets.

o0 Frame a sustainability audit criteria with experts and team interactions.

4.Benefits to College:

The project provided several opportunities to conduct explorations on environmental issues related with
electronic gadgets that are vital in the present global sustainability crisis. Collaborations with experts
strengthened the entire approach to a subject in a scientific and practical manner. The class projects
improved in content due to the synergistic efforts.

Some of the benefits of the project were -
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o The project helped us to collaborate and interact with service center officials, e-waste recyclers (formal
& informal), experts from legal departments, environmentalists, Ministry of environment and forest,
manufacturers of electrical products, design professionals, auditors, etc.

e Experts from various fields got familiarized with the college expertise, level and type of researches
undertaken by students.

o College was able to enrich its equipment resource by the provision of finances for acquiring relevant
equipment. Students also got familiar with the new equipment purchased for data collection and
analysis.

o Students received offers for internships and placements by certain organizations that understood the
quality of work capability of the students.

e Lot of material got developed (such as user manuals on sustainability, sustainability audit criteria)
during the project that can be showcased during various academic forums.

5. Benefits to Society :

The project directly dealt with a subject that is highly pertinent in the present scenario. Since the focus
was on developing consciousness among the users, manufacturers, law makers, policy makers, e-waste
handlers towards e-waste issues in the environment and the society, therefore there is immense
significance of the project outcome. The manufacturers have to take the responsibility of using materials
that are sustainable and have proper standards for correct disposal. There must be policies and laws
stating the guidelines for disposal. Toxic e-waste affects the human health. Many skin diseases are caused
to the people handling this waste.

User manuals provided by the manufacturers were discussed with a couple of manufacturers and law
professionals. Efforts were made to share the suggestions with concerned professionals towards correct
practices concerning e-waste.

The sustainability audit criteria developed will help users and others to find out how an electronic gadget
performs on its sustainability parameters and accordingly choose the product. When any such system of
evaluation will be shared among more people, there will be a demand from users to follow the
sustainability guidelines to improve performance of electronic gadgets on their long life and problem free
operation. The criteria developed will help the users, policy makers and manufacturers to ensure product
sustainability.

6.Further Plans :
The project team will work towards the following —

e Acceptance of sustainability criterion that will form the basis for selection by users as well as
evaluation of electronic gadgets by the concerned regulatory authorities so that regulations for best
practices could be imposed.

e Ensure sustainability certification on electronic products to offer choices to the users to select a
product by its credentials, like the life of a product, contents used for manufacturing it, resource
efficiency of the product, process of manufacturing used, end use of the product, disposal practice
to be adopted, its performance on social, economic, political and environmental aspects.
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LADY IRWIN COLLEGE
Project Title: Generating Energy Consciousness among Rural Households
Project Code: Li-102

Project Team conducting energy consciousness programme at Alumdipur Village, Haryana

1. Objective

Government of India has been on its mission to empower villages with renewable energy resources as
electricity supply is either not available in these areas or its supply is highly irregular. Several
programmes undertaken by them by installing renewable energy technologies (RETS) in rural areas are
not gaining momentum despite Governmental continued and persistent initiatives. The rural residents
seem to be either ignorant or apathetic towards the new energy equipment installed in their residential
areas. Perhaps they do not associate themselves with RETs and fear that they cannot handle them. The
project presumed that there is a gap in the programme implementation and peoples’ felt needs and
practices.

Another objective of the project was to plan an energy consciousness programme for rural residents to
make them aware towards use of RETs such as solar energy, wind energy, biomass, etc. as these are the
future energy resources. By the energy consciousness programme residents were told to use all energy
resources judiciously owing to energy crisis in the country and reducing pollution. Energy consciousness
will encourage rural residents to adopt the eco-friendly energy practices for a better and sustainable
future.

2. Final Findings
Rural households were selected from U.P and Haryana villages. Visits were made to two villages namely,
Gharoda (Faridabad) and Rabupura (Ghaziabad). The selected villages are located 16-23 kms from the
block headquarter i.e., Ballabhgarh (and 20-30 km from district HQ Faridabad) and Ghaziabad. In both
the villages the occupation was primarily agriculture.

Energy use practices

The energy needs were predominantly met by women (who were at times assisted by young children) for
collecting wood, biomass or dung and making dung cakes for cooking and other purposes (such as
heating water, warming room in winters, etc.). Besides these energy resources, they were also using
kerosene, LPG, diesel and electricity. Electric supply was erratic as there was heavy load shedding and
power was available only for 6 hours either in the morning or in the night. Two families were found to be
possessing biogas plant in Gharoda and they used it for cooking while its residue was used as fertilizer in
the fields. Information concerning energy use practices for different activities is represented in table no. 1.

Table No. 1: Energy Use Practices of Rural Households
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Energy source % Share Purpose of use
Wood - 17.78 e Cooking
»  Heating water
»  Keeping room warm in winters (ashes used to clean utensils)
Dung Cakes e 4579 »  Cooking
»  Heating water
Kerosene e 74 e Lighting (small kerosene lamps)
e Small indoor fires
LPG ° 7.64 »  Cooking
e Heating water
Biogas e 022 e Cooking
» Residue used as fertilizer in fields
Diesel e 1773 e Tractors
»  Generators
Electricity e 7.09 » Lighting
*  Household Equipments
»  Battery recharge

Note: Percentages are more than 100% as some houses were using more than one energy source

Table 1 represents that maximum share of energy was of dung cake (45.79%) followed by fuel wood
(17.78%) in the two villages surveyed. Solar energy did not occupy significant share as informed by the
rural residents and also observed in their practices. Reason for poor usage of RETs was ineffective
method used for the installation of solar devices, i.e., poor involvement of rural residents during planning,
installation and after care (maintenance). Therefore many of them due to lack of knowledge, did not
choose to use the improved energy source. Only a few families showed interest to use the solar
equipment. In Faridabad villages, solar energy equipments installed were 5 KW power plant, solar home
lighting systems, solar lanterns (kissan torch) and solar street lights. In Rabupura, Ghaziabad, solar street
lights and solar lanterns were provided. In Gharoda, Emu hatching was done using solar energy wherein
the eggs of emu were sold to pharmaceuticals companies to make medicines for treating cancer patients.

Residents seemed interested to use the RETs as they felt these provided them safety form theft, wild
animals, visiting fields at night, performing household chores, studying of children etc. However, the
system to repair and charging of batteries was not in place due to which most of the solar RETs were not
functional. The residents were neither informed nor was there any provision for additional cost due to
battery replacement every 3-5 years. Among various RETs installed, solar lanterns seemed to be a
favourite option among hawkers as they were able to sell effectively late in the night. 150 hawkers
benefitted under the Urja Unlimited Solar Lanterns project. Table no. 2 gives details of subsidy provided
by the Government to facilitate use of solar RETSs by the residents.
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Table No. 2: Subsidy for different solar devices

Road blocks in using RETs
Several constraints in the adoption of RETs were reported by rural residents, which were later shared with
the MNRE officials during the project meetings.
1. Inadequate knowledge about RETs and their benefits.
2. Inadequate training to use, operate and repair.
3. Inadequate financial assistance/loan available for purchase. Grameen Banks were not too keen to
provide loan for solar products due to high risk perceived by them.
4. Inefficient functioning of repair shops and changing of batteries. Replacement and repair of
products took time.
Theft of solar panels, batteries and poles, etc.
6. Due to quota benefit powerful people and certain castes like SC, ST and OBC got the benefits
i.e., higher subsidy amount. Common people got neglected.
High initial cost of RETS.
Lack of community participation and ownership particularly the women.
9. Spurious RETSs provided by some private companies led to misbelieve of rural residents in RETS.
Lack of product standardization and certification due to which quality control of RETs was not
possible.

o

o~

Energy Consciousness Programme

Based on the survey findings, observations and interactions with residents, the research team planned an
energy consciousness programme for Gharoda, Alumdipur (Haryana), Rabupura (Ghaziabad) and Morni
hills (Panchkula) and motivated them to adopt RETS in their day to day life activities. This was done by
demonstrations, role play and learning the construction of RETs. Working models of RETs were prepared
to show the operation of solar and biomass RETS. It helped them to befriend the new technology rather
than feel alienated from it.

The rural residents seemed to be inclined towards individual ownership of renewable energy devices
rather than the community bound products like solar street lights, solar power grid, etc. The primary
motivating force was saving in individual electricity bills. Based on survey results, the energy
consciousness programme was designed focusing on Solar and Biomass RETs covering the following
aspects —

¢ Importance of RETs based on the constraints and problems experienced

e Information about the technology involved in RETS, its repair and maintenance.

Devices used Actual rate Subsidy % subsidy
Solar lantern 10 W 2350 1000 425
Solar lantern shikshadeep 10W 2350 2350 Free for girls
Solar cooker (dish type) 5710 3213 56.2
Solar cooker (box type) 3150 1945 61.7
Home domestic light LED based 12 W 6500 2000 30.7
Home domestic light 37 W module 9700 5000 51.5
Solar street light (for panchayat) 16000 4000 25
Solar water heating system 36000 12000 cash (per month 33.33
electricity rebate)

Solar water heating system 70% subsidy of total cost for NGOs 70
Solar tube well 2.85 lakh | 1.14 lakh 60

e Comparative analysis of saving in electricity bills with conventional energy resources
o Applications of RETs in rural households.
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e Understanding the construction of RETs by working models. This method proved highly effective
in information sharing.
e Games (such as, match the energy equipment with energy source, wheel of renewable energy
resources) were used to reinforce the understanding of RETS.
Participation of residents in the programme was encouraging as they wanted more information concerning
repairs, subsidy and financial assistance.

3. Learning for Students:

The foremost learning that took place was concerning empowering students with the knowledge about
RETs in the present environmental crisis. They learnt the importance of RETSs in rural as well as
urban life to save precious resources and the environment by using alternate technologies harnessing
natural resources which are non-polluting and present in abundance such as sunlight.

The project encouraged the students to take up research in the similar areas of renewable energy as
part of course work in the form of major as well minor projects in the college. Work of ongoing
research in these areas also caught up momentum due the research project as lot of experience sharing
took place among under-graduate and post-graduate students. It helped to enthuse students and to
maintain a high level of interest among them.

Familiarization of under-graduate students with the rural families and village environment and
lifestyle was an enriching exposure and insightful. Interventions by some post graduate students and
doctoral students pursuing research to interface as mentors during field visits and sharing experiences
during interactions with rural residents proved highly effective. Students gained confidence by hand
holding of senior students.

4. Benefits to College:

The project no doubt provided a platform to collaborate with experts and people interested in renewable
energy and synergize the efforts in a constructive manner. The benefits of the project were both
guantitative as well as qualitative. Quantitative in the sense, students were able to deliver the programme
planned and coordinated by them with the rural families. They prepared visuals and simulation models,
role play scripts, etc. for empowering rural families in RETs. Qualitatively students gained confidence,
knowledge and learnt multi-tasking by using their spare time more effectively for project activities along
with their academic work.

e The project helped us to collaborate with NGOs, manufacturers of RETs, Government and private
organizations working in the area of renewable energy.

¢ Interactions with manufacturers provided a holistic understanding of RETs — constraints and benefits.

o Demonstration by installation of solar RETSs (street lights, home lighting system, water heating system)
on the campus was an effective experiential learning for the students for years to come. They will
understand not only the technology but also learn to manage the critical factors in the solar energy
technologies.

5. Benefits to Society:
The project dealt with the rural families of the two selected villages where Government had already
installed some RETSs but were not being used by the residents to their benefit. Since the families did not
gain enough knowledge about the new technology by Government installations, the project team was able
to reinforce the existing programme by providing relevant information concerning functioning of RETS.
Thus interventions during the project helped in not only addressing the barriers in adoption but also
befriending the new technology and bringing it to practice s part of day to day life. There was change in
their way of living and immense power saving in households which had electricity available, as reported
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by the residents. The project findings also revealed certain critical factors that should be looked into,
when any such programme takes place in future for introducing RETSs in a rural area.

6. Further Plans:
The project team plans to undertake the following activities further —

Prepare a self instructional booklet for rural families on RETs covering aspects like, information
about the renewable energy technologies, find solutions to frequently occurring problems,
instructions for use, care and maintenance, people to contact when need help, and so on.

Develop products for day to day use using renewable energy resources to enable rural families to
adopt the new technology in a more friendly manner as the RET driven products will enable use
of non-conventional energy resources thereby relieving the load from the conventional energy
resources (such as, electricity).
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LADY SHRI RAM COLLEGE FOR WOMEN

Project Title: The study of CORPORATE SOCIAL RESPONSIBILITY PRACTICES of MNCs
in INDIA

Project Code: LSR - 101

1.0bjective:
The broad objectives of this study are:

e To familiarize students with aspects of corporate social responsibility in a developing economy
setting.

e To synthesize the different stages of development of the idea and practice of corporate social
responsibility, and suitable interventions in successive stages of development.

e To have an in-depth understanding of the four companies with regard to corporate social
responsibilities in the field of education.

o To identify innovative practices in corporate social responsibility in India as per secondary data
published.

2.Final Findings:

After our field research, we tabulated our findings by applying the HILLS index (based on Health,
Impect, Leadership & Learning and Scholastic Ability score), and also identified areas of improvement.
CSR is a broad field of work and the companies focus on specific areas pertaining to their area of
expertise. For example, SRF does excellent work for reusing water used in their chemical plants. Since
our research focused on CSR activities in the education sector only, therefore we didn’t perform a
comparative study or rankings of the companies in interest of objectivity.

The company wise findings are enumerated as follows:
Q) Jindal Steel Works (JSW)
The sample analysis of the company under study reflected the following statistical results:

We interviewed 104 students, 3 volunteers and 5 teachers via questionnaires in the local language
Marathi.
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VASIND REGION HILLS INDEX SUMMARY

Health 14 GOOD
Impact 18 GOOD
Leadership and Learning 20 GOOD
Scholastic Ability 18.6 AVERAGE

The region scored well in Health, except for the fact that vaccination was not available for students. In
impact and leadership and learning areas too, the region scores within the healthy range. However, the
score in Scholastic Ability section implies that there is scope for improvement in this area.

ISPAT ANGANWADI CENTRE HILLS INDEX SUMMARY

Health 12 AVERAGE
Impact 16 AVERAGE
Leadership and Learning 28 GOOD

Scholastic Ability 19 AVERAGE

The findings from the HILLS index imply that this area is doing marginally less well than the Vasind
region. Except for one sector, the remaining three sectors have wide scope for improvement. However the
region scores exceptionally well in the Leadership and Learning index, hinting at a robust teaching
structure.

Analysis for the OPJ Vocational centre too presents a healthy picture of the mechanisms in place. The
beneficiaries are better off than before the CSR intervention. However since it does not relate to our field
of study-education, we omit the use of HILLS index for the analysis.

CONCLUSION

We see that JSW is doing good work for CSR in the field of education, and has definitely improved the
situation before its intervention. A wide scope for improvement remains however, and the company can
focus on the specific areas now that the initial phase and the teething troubles of starting any project is
over. We recommend that JSW install a robust auditing plan, to keep track of their successes and to spur
improvement.

(i) Ballarpur Industries Ltd. (BILT)

All of the students interviewed were in the age group 6 to 14, with a total of 60 students interviewed in
all. The sex ratio of the students was as follows:
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CONCLUSIONS FROM HILLS INDEX

The HILLS index scores for the various areas are:

Health 10 AVERAGE
Impact 20 GOOD
Leadership and Learning 20 GOOD
Scholastic Ability 18.6 AVERAGE

The company is doing very poorly in the health section, as it does not provide Mid-day meal facility to
the students. Its scores in Impact and Leadership & Learning are above the average, but have scope for
improvement as the scores lie very close to the lower range for the grade. The score in scholastic ability
too has wide scope for improvement.

CONCLUSION

BILT’s performance in this sector is more akin to a CSR entrant, and we recommend that BILT focus
more energy in bringing the scholastic aptitude of the student beneficiaries up to speed. Also, the
company can consider sponsoring a mid-day meal scheme for the students.

(i) Shri Ram Fibres (SRF)

Shri Ram Fibres is one of the most reputed companies in India today, and is doing good work in the field
of CSR in education. We visited Mewat and Bhiwadi regions where the company is supporting a number
of schools in various ways.

CONCLUSIONS FROM HILLS INDEX

Health 14 GOOD
Impact 10 AVERAGE
Leadership and Learning 18 GOOD
Scholastic Ability 23.2 GOOD

Findings threw up a few surprises for us. Although the scholastic ability index was found to be
remarkably high for the students benefiting from the CSR activities of SRF, the impact was lacklustre
average. Health and Leadership and Learning were above average but again, close to the lower bound for
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the grade. We believe that SRF has made a conscious effort to ensure the students have access to good
teachers, who teach regularly. But more effort can be put in the personality development of the students
via games and extra curricular activities.

(iv) Tata Consultancy Services (TCS)

The Tata’s are considered the pioneers of CSR in India, and we were favourably impressed by the efforts
of this wing of the Tata Group. From organisation to attention to detail, we could see that every initiative
of the company was well thought out and enthusiastically executed.

CONCLUSIONS FROM HILLS INDEX

Health 14 GOOD
Impact 20 GOOD
Leadership and Learning 28 GOOD
Scholastic Ability 194 GOOD

Validating our experience, the data present a favourable picture of the work done by the company. All
indices have a healthy score, with especially excellent marks in Leadership in Learning. We believe the
reason for this to be the friendly and enthusiastic teachers, who encourage the students to interact, and
also the good teacher to student ratio. We feel that the company can better its score in the area of Health,
and provide more amenities in vaccination and basic healthcare to its students.

Limitation : While recognizing that we visited and interviewed a small sample of the target population,
and thus could not technically arrive at statistically significant results, we observed the aforesaid trends in
the sample.

3.Learning for Students:

When we (the students) were asked how we felt about being part of the innovation project we exclaimed
that it was the best experience ever! The project can only be described as “an invaluable learning

experience”, “a once in a lifetime opportunity” and “truly enriching”.

At a time when a lot is being discussed and spoken about CSR, visiting the sites of different companies
and seeing the actual work they do was a unique platform given to us. This project enabled us to take our
learning to a different sphere and made us realize that we are not the owners of the wealth we possess but
are stewards who have a duty to share it with our needy brothers.

The project has taught us a great deal of skills, in terms of collecting the information from the grass root
and persuading the top management for granting permissions. Because we worked in a diverse team, there
was always an enthusiasm to passionately share our experiences and there was willingness to learn from
others. Some students also said that the project work was tedious and a lot of long hours were put into it
but it proved to be informative, resourceful and interesting.
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The innovation project has been instrumental in establishing an interface between industry and academics
that has made us ask questions, challenge systems, be innovative and cope with the change. It was an
opportunity to test our classroom knowledge in a real world situation. It not only helped us obtain clarity
on the concepts we learn, but spurred us to further research to obtain greater depth in our knowledge base.

After this research project we can certainly say that CSR is no longer simply about writing a cheque for
your local authority, it is rather about reaching out to the society at large to make an actual difference.
CSR is good business. This project has bridged the gap between classroom learning and practical
experience. Having an engagement with this project for one year, we have recognised not only a
company’s responsibility but also our own responsibility towards the society and fellow people. The
seeds of social entrepreneurship have been sown in us which will bloom really soon. We want to make a
difference in the lives of several people. And if we have the will to make a change, there are numerous
ways to facilitate it.

4.Benefits to College:

Universities are often looked upon to take a leadership role within societies. They are expected to lead by
example whether through advanced research or by extending the bounds of justice on a global
scale. Meanwhile, a societal trend that has been gathering momentum over the past couple of decades or
so is the significant role of corporate social responsibility (CSR).

The growing importance of CSR in the business world is clear. But is CSR important to educational
institutions?

Of course CSR is important for an educational institution as this is the place where the leaders for
tomorrow germinate. By imbibing these important social skills LSR is creating responsible citizens. As an
apex institution LSR has played a pivotal role in developing and contributing to the society. And now
with this research experience and exposure LSR will be able to discharge this responsibility in a more
realistic manner.

This one year long research work on corporate social responsibility uncovered the various dimensions of
the subject and gave in depth knowledge of the same. This type of a research introduces a new teaching
pedagogy of learning outside classroom by direct interaction with the real world. The students have
benefited from being in close association with the five group of MNCs included in project innovation
101. Having visited their corporate offices in Delhi as well as Mumbai and the CSR sites in Rajasthan and
Haryana not only showcased our efficiency as a team but also our commitment towards it. In addition,
organizing a National Seminar on Corporate Social Responsibility from Gender Perspective provided an
insight to another area of CSR where eminent speakers of leading organizations and students from across
the country were invited to present their contribution and understanding of the panel topic. This widened
the horizons of the students of the institute which not only contributed to their overall development and
understanding it also counts as a success for the institute because it is the students and faculty that form
the heart and soul of any college.

Besides the multitude of innovation projects granted to various other colleges by the University, Lady
Shri Ram College was privileged to be given this vital responsibility to work on corporate personality.

We are thankfull to the college and especially our mentor, Dr. Menakshi Gopinath for her constant
support and guidance to carry out the research program efficiently and effectively.

5.Benefits to Society:
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Social Responsibility, a concept which developed in the 1960s, roots extending since 1800 is no longer
viewed by corporate a duty or a work of charity but a scenario observed as the key to business growth and
long term sustainability.

CSR has been a part and parcel of the activities of companies like the TATAs, BIRLAs and many more
for whom the contribution both in terms of money and volunteerism on the part of their employees is at a
nascent stage but still have the power and potential to bring about a positive change into the lives of the
beneficiary hence the society.

In country like ours where a major junk of the population lives under abject poverty even a small effort
can bring hope of a better future. India which is seen as the next economic superpower by 2030, a country
full of diversity, has an indispensible asset-the human resource. But the full potential of this asset cannot
be realised if the human has to survive under the conditions of hunger and illiteracy. Thus, it is the
responsibility of every company, big or small, every mother, father, man and women to take care of their
fellow beings.

A company by providing a feasible-happy and healthy working environment to its employees, especially
its workers can create a significant mark in the society. And a step ahead to work for the welfare of others
and not just employees is a step worth a pride.

An intention to work for the welfare of society as a whole in complete humility is what is expected. CSR
is the new wave which now as we see many companies have opened their windows for.

6.Further Plans:

Collaborative research on CSR can be done with more corporates with special reference to one sector like
IT or steel. Millennium development goals (MDGs), described by United Nations, can be taken as various
functional area like health, sanitation, women empowerment for the future research.

Its highly recommended to have future research in collaboration with concerned department and ministry
of Government of India in the light of upcoming bill of CSR. Further research may be done on public
private partnership. Comparative study can be done with developed nations for practices of CSR.

Green working of companies.
Serious environmental issues.
Mid-day meal effectiveness.

How to ensure better infrastructure such as building, water, toilets, classrooms etc. for the educational
institutions adopted by the corporates.

Reasons for poor attendance and their removal at primary and secondary level of the schools supported by
the corporate sector.

For the enhancement of women’s empowerment supported by CSR activities such as Women of WAZE
(WOW) TCS activity.

Effectiveness of healthcare activities for employees and for the society.
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LADY SHRI RAM COLLEGE FOR WOMEN
Project Title: The Imprisoned Dove: Transcending Conflict and Building Cultures of Peace

Project Code: LSR-102

The Research Project Team LSR-102 at the Seminar “The Flight of the Dove: Building Cultures of Peace in the Classroom’ held
in January 2013

1.0bjective (150 words):

» To assess the strength of religious identification of adolescents in Kashmir (a conflict
zone) and Delhi (a non-conflict zone).
To identify the nature of stereotypes held towards in-group and out-group members by
adolescents in Kashmir and Delhi.
To assess the nature of attributions made by adolescents in Kashmir and Delhi for
behaviours by in-group and out-group members.
To compare the dominant identities of adolescents in Kashmir and Delhi.
To understand the inter-relationships among regional, religious, personal and national
identity, and to see how this impacts the group’s relationship with the Indian state.
To understand teachers’ perceptions about peace.
To understand the nature and sources of conflict in the classroom.
To explore the role of curriculum and pedagogy in creating cultures of peace.

VVYVY VV VYV V

2. Final Findings (300 words):

The data collected from Kashmir and Delhi produced several interesting findings. The results
indicated that adolescents in Kashmir expressed stronger religious and regional identification than
those in Delhi. On the other hand a strong sense of personal identity was found among adolescents in
Delhi, which was missing in Kashmir. Moreover despite growing up in a region troubled by violent
and persistent conflict, adolescents in Kashmir held more positive perceptions of Hindus as well as
Muslims as compared to adolescents in Delhi. Encouragingly, the drawings made by the adolescents
in Kashmir showed that the minority’s relation with the nation state was not fractured but conducive.
The presence of a strong Kashmiri identity in the valley did not appear to interfere with national
identity. The influence of textbooks was clear in the drawings of the adolescents, indicating that the
books students read in their classrooms play a critical role in shaping their world views. Teachers
from Delhi as well as Kashmiri schools enumerated multiple sources of conflict and expressed that it
operates at numerous levels- personal, relational, structural and cultural. Both overt and hidden
curricula appeared to be serving as sources of conflict in the classroom. Verbal violence emerged to
be a predominant form in which conflict was expressed. Majority of the teachers, both from Delhi
and Kashmir felt that peace meant being able to live life on one’s own terms and to have the freedom
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of choice, decision and freedom to preach, practice, propagate and abide. However, when it came to
transacting/implementing education for peace in the classroom, it narrowed down to a regimented
order of disciplining/silencing. Teachers did not discuss contentious issues extensively nor were
they equipped enough to handle them. Many teachers in the schools in Delhi expressed that peace
can be taught while teachers in Kashmiri believed that peace could only be experienced and felt. The
integration of peace into the curricula does not appear to be a priority for teachers considering that
only specific subjects have been viewed as suitable to transact peace and conflict issues.

3. Learning for Students (200 words):

The Innovation Project has been a step towards understanding the nuances of original research and
field work. The conception of ideas such as peace, violence and conflict are largely misunderstood
by governments, peace agencies, civil society organizations and people at large. This initiative
provided space to students to review theories, models and skills for theorizing and developing peace
initiatives that can respond to deep-rooted contemporary social conflicts in India. The fieldwork, in
particular the visit to Kashmir, has enabled the students to transcend religious and cultural
differences and definitions of the ‘other’. The students feel that the research has enabled them to see
our society not just in black and white but in all its shades bereft of prejudices from either the media
or other institutions of society. Issues which seemed distant and less relevant became a part of their
daily reflections, such as the issues of AFSPA and its influence on the functioning of the school and
the psychology of children. The interdisciplinary nature of the program is something which we hope
the students will surely benefit from for future research. Our quest for peacebuilding has left our
students feeling empowered and has facilitated us to see sparks of future peacebuilders in our
students. And we hope they carry on the message of peace in all their future endeavours.

4. Benefits to College (100 words):

Endeavours such as these bring to the College enormous value and research potential from the
academic scholarship at large. We believe that our research would contribute in envisioning the path
to building cultures of peace within the classrooms of our college.The practical and knowledge-based
resources acquired during the project will continue to enable teachers and students interested in
studying the issues of peace and conflict to engage with these topics and develop the college into a
knowledge hub and resource center for the same and add value to our already renowned centre for
peace building called the "Aung San SuuKyi Centre for Peace". Further, 'The Flight of the Dove:
Building Cultures of Peace’ seminar conducted to disseminate the findings was attended by a large
number of college teachers who can benefit from the findings of the study and apply them to the way
they manage their classrooms. In addition, the project has been influential in promoting
interdisciplinary contact and undertakings, especially between the three departments involved in the
study.

5. Benefits to Society (100 words):

In a society where all of us are living under constant fear, frustrations, crime, jealousy and conflicts,
education for peace can be of great benefit since it does not offer readymade solutions but
encourages people to pause and think critically. Researches such as ours provide concrete proof in
dispelling deeply held religious stereotypes and attributions. This can have beneficial outcomes for
important stake holders such as not-for-profit community service and welfare organizations, local
governmental agencies, public and private schools, neighbourhood groups, and even individuals who
reside in the region. All of us as stakeholders involved in this process must join hands. Our students
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have been deeply moved by the current scenario of negligence of the critical issues of peace and
conflict in the schools, and as future teachers shall work towards building cultures of peace in the
classroom, thus advancing towards building of a peaceful society.

6. Further Plans (100 words):

This research has opened several avenues of future research. For instance while the present study
was conducted in Kashmir, a Muslim dominated area troubled by conflict, we would like to replicate
this study in a Hindu dominated area which has experienced conflict like Ahmedabad. Also during
the process of the research we realised that there is a tremendous gap between theory and practise.
To reduce this gap, we have begun the process of conducting workshops to impart cultural diversity
training to adolescents to address their identity issues and equip teachers with pedagogical strategies
to deal with issues of identity and conflict in the classroom. These workshops were carried out as a
part of the project based seminar organised by us titled “The Flight of the Dove: Building Cultures of
Peace in the Classroom” in January 2013. We hope to continue this endeavour and reach out to as
many stakeholders and young people as possible, especially in conflict ridden areas where it is
required the most.
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MATA SUNDRI COLLEGE FOR WOMEN

Project Title: Working Conditions of BPO Employees: Social & Ethical Dimensions
Project Code: MSC-101

Self Defense Workshop- Preparing for the Future

1.0Objective :

The Indian ITES BPO sector is growing at a rapid pace. They take people, capital and resources from the
society and in turn give goods and services to the society. This give and take influences the life of people
both positively by providing the means of employment and thereby improving the lifestyle

and negatively by affecting the health of the people as people in BPOs work for long and odd hours. One
cannot ignore the effect of the impact of the BPO industry on the society. The objective of this project is
to gain familiarity with the various social, emotional and physical problems faced by BPO employees, to
study the impact of long and odd working hours on the health of BPO employees, to find out various
strategies adopted by the companies to help their employees maintain a good work-life balance and to
provide various recommendations and suggestions to overcome these problems. Our hypothesis is based
on above concerns.

The data so collected and collated largely confirmed the concerns that were the basis of this study. The
study is based on data collected from a sample of 455 respondents working in the BPO industry in NCR
of Delhi.

2.Final Findings :
Some of the important findings of the study have been:

e The largest majority (43 percent) of the employees in the BPO industry work to financially
support their families. Working in BPO to get some extra income to sustain lavish lifestyle was
reported by 25 percent of the employees. Of these, 65 percent belong to relatively younger age
group of 20-25 years.

e Working during odd and long hours does impact the health of the employees. About 80- percent
of the employees reported some kind of health problems associated with this. While 30 percent of
the sampled respondents reported multiple health related problems, a fairly large proportion (15
percent each) reported headache and sleep disorder related problems (Figure 1).
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Respondents Suffer from Health Problem due to Working
during Odd and Long hours (in %)
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Figure-1

Aware of the medical problems, the BPO industry has been providing medical care to attend to
such problems of their employees. About 75 percent of the respondents reported that their BPO
either has an on- site doctor available or have doctor available on call. However 40 percent of
employees are not satisfied with the quality of medical facilities provided.

Long and odd working hours in BPO industry does impact adversely the personal, family and
social life of the employees. About 48 percent of sampled respondents reported that working in
BPO has adversely impacted their personal life. The respondents reporting adverse impacts on
family and social life were somewhat lower at 38 and 25 percent respectively

Working in the BPO industry has also adversely affected the time the employees could devote to
their children and in their upbringing. A very large majority of the sampled respondents reported
that they have not been able to attend to such school events of their children as annual day (58
percent), sports day (75 percent) or parent teacher meetings (65 percent).

Working in BPO industry has also impacted the employees in striking a right balance between
work and social life. About 45 percent of the employees reported that they have not been able to
celebrate major festivals with their families. About 42 percent of sampled respondents
complained about not being able to attend to sick family members (Figure 2).

Respondents Find Time to Balance between Work and
Social Life
58.1

Celebrate major Attend family Pursue your To attend to
festivals celebrations/get hobbies sick/dependent

Figure-2

A majority of the employees reported no gender discrimination in allocation of work (55 percent),
salary and perks (58 percent), promotion (55 percent) or assignment of shift duty (48 percent).
Almost 70 percent of the employees reported that the BPO provides transport facilities for pick
up and drop free of cost or at subsidized rates. More than 50 percent of respondents reported that
the company provided transport facility is quite reliable.

Safety and security of employees, even in company provided transport facility, remains a big
concern, more so for female employees. A relatively larger proportion (38 percent) of female
respondents feel insecure while travelling in company provided transport as compared to their
male counterparts (19 percent) (Figure 3).
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Respondents Feel Confident and Secure while
Travelling in Company Provided Transport
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Figure-3

3.Learning for Students :

Experience of working in the Innovation Project Team was completely new and challenging. The scheme
of Innovation Project was conceptualized by the Vice Chancellor of Delhi University to consider new
ways of learning beyond class room teaching.

This project gave an opportunity to both teachers and students from different disciplines (commerce,
philosophy) to work as a team and learn from each others’ capabilities and skills.

The project has been very beneficial to the students in the following aspects:-

Team work

The Innovation Project taught the students how to work as a team and learn from each other’s
expertise and skills to organize and manage a huge project which involved interacting with a
large number of people. This made them realize that success/failure of the team matters not only
that of individual’s success and failure.

Communication

Working on the project has helped students improve their communication skills. The project gave
them an opportunity to interview different stakeholders such as BPO employees, their managers
and other functionaries associated with BPO including transport contractors and providers of
medical facilities. During a visit to a rural BPO Harva the students had an opportunity of
interacting with villagers and rural women working in BPO. They were also associated with the
making of a documentary film for the project which gave them an opportunity of learning basics
of film making.

Organisation

Involvement with the project has helped students in toning up their organizational skills. During
the course of the project they successfully organized several seminars, workshops and lectures by
eminent personalities.

Report Writing

Another important learning from the Innovation Project was report writing. The students learnt
how to write reports, seminar proceedings and press releases. This definitely is going to help
them in their career in the professional world.

Research Methodology
An important learning for the students was learning the research methodology. They learnt the
various aspects of the research process like formulation of objectives, preparation of
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guestionnaires, sampling techniques, data collection through personal interviews, and data
analysis using statistical techniques. It was indeed the most important learning for them.

o Self defense techniques
The safety of the women remains a big concern. To prepare the students to meet this challenge a
workshop on self defense was organized under the guidance of the professionals Mr.Rakesh
Dhawan and Ms.Indu Sharma. This workshop was a big success and enriched the students. .

This experience of working in the Innovation Project Team has groomed the personalities of
students to a great extent.

4.Benefits to College:
The results of this in-depth study are going to be beneficial not only for those involved in the study but
for the entire college fraternity.

Issues pertaining to health, stress management and security of women employees were addressed in
the various seminars, talks, workshops and interactive sessions organized during the course of this
project.

The ill effects of long and odd hours on the eyesight, digestive system, hearing, sleeping pattern,
headache etc were discussed in a talk on health management by leading cardiologist Dr. K.K.
Aggarwal. Students, teaching and non-teaching staff found this talk beneficial alike.

Another talk by Mr.Vivekanandan on stress and time management was attended by more than 150
students and teachers, and was appreciated by all.

Besides the 10 students who were directly involved in the project, 50 others were trained in self-
defense in a workshop for self-defense and were distributed free pepper spray.

Involvement of 10 students and 3 teachers in the project was a big motivation for others to take up
research projects.

The infrastructure created in terms of the hardware will remain an asset to the college.

5.Benefits to Society:

o The various talks, seminars and interactive sessions organized during the course of this study
brought out interesting aspects about the work-life balance of BPO employees. It created more
awareness regarding issues relating to ill effects on health due to long working hours, the stress
induced in the competitive work environment and safety of women employees.

o The study has undertaken a critical analysis of the working conditions in the BPO industry. We
hope that dissemination of the findings of the study will go a long way in contributing to creating
a much safer, healthier and vibrant working environment in the BPO industry, especially for
women employees. Our findings will help enable managements of BPO industry better appreciate
the concerns of employees and take corrective actions in coordination with other service
providers such as those involved in providing security, transport and medical services.

e The students who participated in the self-defense workshop can further train their family, friends
and neighbors in this technique, as even a small act can make a big difference.

6.Further Plans :
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This study has helped enhance the understanding of the work and life of employees in the BPO industry.
However, a lot needs to be done further to understand the factors which affect the personal, family and
social life of a BPO employee. Future empirical work in the same direction may include:

A comparative study across different settings and according to regions.

Other stakeholders like managers, executive as well as families of BPO workers can be identified as
respondents for future study so that a more comprehensive picture emerges

A cross-comparison of work-life balance between urban and rural settings may also be considered.
Additionally, case studies of individual companies may be considered as there are variations in
work-life practices and programs across different companies.
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MAITREYI COLLEGE
Project Title: STUDY OF SURFACE TENSION
Project Code: MT-101

Flitration of Polymer Solution

1. Objective :

Our project was based on surface tension. We see surface tension in the action of soaps, detergents,
germicides, cosmetics and in the field of pharmaceuticals. These play an important role in everyone’s life.
We have therefore carried out a project involving the study of the effect of various surfactants on
surface tension of water at different temperatures on CMC (critical micelle concentration). The CMC has
an important role in determining the physicochemical properties of surfactants. The objective of the
project was to determine the optimum conditions under which the efficiency of various surfactants will
be maximum in their action as cleaning agents, germicides etc. Also, we proposed to determine the Krafft
temperature of SDS in presence of different counter ions by conductivity method.

While the above experiments were carried out on one hand, on the other hand, a literature survey was
done. It was found that the surfactants we were working with have great scope in the field of antistatic
and corrosion inhibition applications. Therefore, we had the objective of preparing conducting polymer
composite (PANI+ZnO) and its fabrication on cotton fabric using SDS as a surfactant to improve its
solubility, processability, better conductivity and thermal stability for corrosion inhibition and antistatic
applications.

It was also found that the aqueous surfactant solutions comprising of micelles are very-well studied and
are used as media in a variety of chemical analysis and synthesis. Micellar systems have immense
technological applications such as flow field regulators, solubilizing and emulsifying agents, membrane
mimetic media, nanoreactors for enzymatic reactions, to name just a few. Favourable modifications in the
physicochemical properties of dilute agueous micellar solutions upon addition of select additive (e.g.,
cosolvents, cosurfactants, electrolytes, polar organics, nonpolar organics, polymer, etc.) will expand and
enhance the overall capabilities and applications of aqueous surfactant solutions; utilization potential of
additives will increase as well.

Due to their physicochemical properties and high solubility in many solvents, poly(ethylene glycols)
(PEGs) are of great industrial, pharmaceutical, and biomedical importance. PEGs are condensation
polymers of ethylene oxide with water having the general formula H(OCH2CH2)nOH. The most
widespread uses of PEGs (usually low-volatile and non-toxic) are in detergents and as emulsifiers and
plasticizers.

As a result, we felt that it is rational to employ these environmentally friendly polymers such as PEG in
concert with surfactant-based systems. Altering and modifying important physicochemical properties of
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aqueous surfactant solutions is highly desirable as far as potential applications of such systems are
concerned. In this work, we reported the alterations/modifications in the properties of dilute aqueous
micellar solutions of a common anionic surfactant sodium dodecylsulfate (SDS), upon addition of a
popular and common polymer poly(ethylene glycol) (PEG200)

2.Final Findings :
Effect of PEG200 Addition on Critical Micelle Concentration (cmc) of Aqueous SDS at Ambient
Conditions.

Concentration of PEG200 cme (mM) cme (mM)
(wt %) (from Py 1,/13) (from conductance)
0

8.0 8.1
5

8.2 -
10

8.6 -
15

9.3 -

It has been found that our CMC values are in close agreement with those reported in literature. It is
interesting to note that addition of PEG200 to aqueous anionic SDS solution results in increase in CMC.
This is our early investigation and it indicates that increase in CMC will enhance the efficiency of the
system in separation of membrane proteins and in the removal of detergents during purification of
proteins. But this is a complicated process and more work is required to be carried out in order to
substantiate our result.

We have also synthesized the anticorrosive and antistatic materials based on conducting polymer PANI-
ZnO micro and nanocomposites in the presence of SDS and CTAB as a surfactant as well as a dopant.
Results revealed that these nanocomposites were found to be an effective anticorrosive and antistatic
materials. Antistatic performance of PANI-ZnO nanocomposites was better than that of PANI-ZnO
microcomposites. Coating of these materials on the mild steel has evaluated for corrosion study in marine
environment. Results revealed that both SDS as well as CTAB doped PANI-ZnO was found to be very
durable and effective anticorrosive materials. Moreover, thermal stability, conductivity, crystanillity and
processability were found to be improve using PANI-ZnO nanocomposites.

3. Learning for Students:
It is a learning experience not only for the students but also for the teachers involved in the
project. Necessity is the mother of invention. So,the team has designed and fabricated its own
apparatus required for the project.

For characterization of the polymer-coated ZnO with surfactants and of the nanocomposites
synthesized by the students, they were taken to NPL, Delhi and for measuring the CMC’s of
various SDS-PEG systems, they were taken to 11T,Delhi. In these laboratories, they had learnt to
operate the sophisticated instruments such as TEM, SEM, XRD, TGA, FTIR and
spectrofluorometer. This is the opportunity which the undergraduate students do not normally get.
When the students went to these reputed institutions, they interacted with eminent scientists and
professors. The students felt that such interactions were quite educative and made them learn
many important concepts.
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The students learnt to compile the results and data obtained from the experimental work. While
analyzing the data and interpreting the results, they learnt to do things objectively.

We are sure that the students involved in this project have developed the scientific temperament
and inquisitiveness that will help them in their higher study and research.

At antardhvani all the students working under different fields came together and exchanged
ideas for three days and gained knowledge which directly cannot be spoken of.Students learned to
present poster and power point presentations at seminars organized. They got the opportunity to
participate due the finances available to them.

4. Benefits to College:

Since the results of our work are encouraging, the team is hoping to publish this in a reputed
international journal as per our mentor’s advice. This, if published, would benefit both the
teachers and the students. Getting a paper published at the undergraduate level itself is an honour
to the students. The credit will go to the college and certainly the image of the college will go up.

Under this project, we have purchased various equipments/instruments which can be used for all
our students in future.

The apparatus designed and fabricated by us and the precision water baths made to order
according to our special requirements can be of much use to the students in their research projects
introduced in the new course.

Since the work involved in our project was experimental in the undergraduate labs. We have to
purchase new apparatus and instruments from the finances provided by the university.These
instruments will be an asset to our department in the college and in future students can work on
them as and when required. It has also increased the profile of students and faculty working in the
project.It has increased the enthusiasm among other students and faculty to work away from
regular curriculum.

5. Benefits to Society:

The synthesized nanocomposites are economically feasible and eco friendly. Use of conducting
polymer nanocomposites such as polyaniline as anticorrosion coatings had been explored as the
potential candidates to replace the chromium-containing materials, which have adverse health and
environmental concerns. We have used powder coating techniques for coating the mild steel in
the present work, this technique is also very easy to handle, economically feasible, highly durable
as compared to that of other methods. Hence, automobiles, household materials, industrial
equipments,and marine transport can also be easily coated with these nanocomposites using
powder coating technique to protect the metals against corrosion in highly corrosive environment.
These nanocomposites are being used for dissipation of static charge which is potential demand
of electronic industry. Moreover, synthesized conducting polymers nanocomposites can not only
used for above application but also used in other applications like gas sensor, EMI shielding,
solar cell, OLEDs etc. This is the great benefit to society.

6. Further Plans:
Due to time constraints, the determination of CMC’s by different techniques other than
fluorescence technique could not be carried out.
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Although the role of PEG in modifying the properties of aqueous anionic sodium dodecyl sulfate
is demonstrated, further studies are required to see the effect of select additives on different
surfactant-based systems. Moreover, in order to further substantiate our results, other techniques
(such as conductance, surface tension, spectrophotometric method, etc.) will be utilized in future
work to determine the CMC values of various systems.
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MAITREYI COLLEGE
Project Title: Biocompatibility of Nanomaterials

Project Code: MTC - 102

Nanoinovators: Back to future
1.0BJECTIVE:

Rapid progress has been made in the development and deployment of new and novel materials with
exceptional properties (physical and chemical). This has resulted in these new materials coming into
contact with biological systems. Our objective was to study the compatibility of
nanomaterials/nanoparticles in the environment and assess the compatibility/toxicity of these novel
materials to bacterial cells and plant cells.

2. FINAL FINDINGS:
Three broad categories of experiments were conducted under the project.

I) PREPARATION AND CHARACTERIZATION OF DIFFERENT NANOMATERIALS
a.) Students prepared nanoparticles of Zinc Oxide and Ferric oxide.

b.) Methods for characterisation of nanomaterials like AFM, SEM, TEM , XRD,UV-VIS
Spectroscopy, Photoluminiscence , Electrical properties.

1) TESTING BIOCOMPATIBILITY OF NANOMATERIALS IN PLANT CELL CULTURES.
Tobacco plants and cells in suspension cultures have been tested as assay systems for
biocompatibility. We already have established some assays in the College Laboratory. In
addition, onion bulbs which are used routinely for simple biological experiments were also
tested.To study extent of toxicity of the nanomaterials, we first chose the simplest kind of
cells, i.e. prokaryotes. Extensive literature exists on the effect of nanoparticles on E.coli.
Among these, we have chosen Escherichia coli (E.coli,bacteria present in gut of human
beingsas the standard andAgrobacterium tumefaciens (a soil bacterium. That causesCrown
Gall disease in plants). We analysed growth kinetics of bath bacterial strains with and without
the presence of nanoparticles.

After learning the methods on a bacterial system, we tested the effect on plant cells. Three

different systems were tested:

i) We used an established assay system — onion root-tip assay - for testing genotoxic effect
of nanoparticles on cell division in the root cells.

ii) We chose methi seedlings to assess the effect on a leafy vegetable. Effluent water is
known to affect the levels of toxic chemicals in leafy vegetables.
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iii) Tobacco plants and a new tobacco callus cell line were also tested for studying the effect
of nanomaterials.

iv) We also tested cosmetic and cleaning solutions formulated using nanoparticles
(Lactocalamine and NanoClean) on the onion root assay.

1) CONJUGATION OF NANOMATERIALS TO DNA: Preliminary experiments were carried out
to test if nanoparticles could be used for delivery of DNA. We tested existing protocols to
bind DNA (plasmid) to silver nanoparticles and nanoclay.

RESULTS OBTAINED:
I) PREPARATION AND CHARACTERIZATION OF DIFFERENT NANOMATERIALS

The students learnt to fabricate nanoparticles of Fe,Osand ZnO. These were prepared in the college
(Physics and Chemistry Labs) using human safe precursors. They used wet chemical methods to
synthesize Fe,Oz and ZnO nanoparticles. These nanoparticles were characterized by various techniques as
X-ray diffraction and Raman Spectroscopy. The technique of Raman Spectroscopy was employed to
study the vibrational modes of iron- oxygen and zinc-oxygen bonds.

The X-ray diffractogramsfor Fe,O; and ZnO showed characteristic peaks belonging to Fe,O; and
ZnO in all the samples when compared to the references. The particle sizes were found to be in the range
of 10-20 nm.The commercial preparation of nanoclay was obtained from Sigma and tested for bio-
compatibility. It is a naturally occurring nano-material. Being an organic material it did not show the
desired results.

I1) TESTING BIOCOMPATIBILITY OF NANOMATERIALS IN BACTERIAL &PLANT CELLS.

a) E.colicells exhibited a variable response to Iron (11,111)Oxide nanoparticles. Higher
concentrations inhibited the growth of the cells but at low concentrations growth was not
inhibited.

b) Another bacterial species,Agrobacterium tumefaciens was included in the study for
comparison. These cells were treated with ZnO nanoparticles and Nanoclay.ZnO
nanoparticle inhibited the growth of Agrobacterium at all concentrations, while Nanoclay
enhanced the growth of Agrobacterium.

c) Methi seedlings were  very sensitive and delicate to handle and could not be maintained
in pots/hydroponic cultures. This was a trial and error experiment.

d) The effect of ZnO nanoparticles on onion root tips was studied in order to study the
cytotoxicity of ZnO nanoparticles. Three different concentrations (0.29,0.49,0.8g) of ZnO
nanoparticles were prepared in 100ml of water for each beaker.

e) Experimental setup for onion root tip was made having three replicates for each
concentration of ZnO /nanoclay nanoparticles (in distilled water). Three replicates were
also made for control. The onions were allowed to grow in these ZnO solutions for 4days
with stirring after a constant interval of time. After 4days, it was found that the growth of
onion root tip increased with increase in concentration but decreased in comparison with
the control ones. Also, all the replicas do not have uniform growth. This is probably
because onions used were not of uniform size and also constant stirring was also not
there. Morever, all the solutions prepared using ZnO nanoparticles became yellowish in
colour with time.

f) Afterwards slides were made for microscopic examination at cellular level to study cell
division. Control samples have normal cell divisions but vacuolation was there in cells. It
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was found that as we increased the concentration the extent ofvacuolation decreased.
Also, elongation was observed in the treated samples as no elongation was there in
control. As the concentration of ZnO nanoparticles was increased, more elongation in the
cells was observed. Cell divisions were found normal in case of 0.2g concentration but
decreased prominently in 0.4g and 0.89.So, to conclude we say that ZnO nanoparticles
have negative effect phenotypically and at cellular level also.

g) The tobacco callus cell line exhibited a response similar to bacterial cells and showed
higher sensitivity to zinc oxide than to nanoclay.Both, ZnO as well as nanoclay were
toxic at 0.5g/L after 24h and 48h incubation.At0.2g/L conc. of ZnO was quite
biocompatible as well as least toxic among the four treatments.Cell count data also
supported the above observation. Although both were toxic at higher level there use at
lower level could be less cytotoxic and can be used for consumer product as well as
delivery particles.It was inferred from the data, that ZnO NPs have more toxic effect at
nuclear level where as Halloysite have damage at cellular as well as at nuclear level.

I1) CONJUGATION OF NANOMATERIALS TO DNA: In our experiments, DNA could not be
stably bound to the nanoparticles (silver particles and nanoclay)

3. LEARNING FOR STUDENTS:

Students experienced the joy of performing new experiments based on what they had learnt as part of
syllabus. There was learning outside of texts and syllabi as the project was interdisciplinary. They were
exposed to an exploratory and creative environment. This gave the students an opportunity to hone
practical skills and make their knowledge more broad and innovative.

4. BENEFITS TO COLLEGE:

Apart from encouraging faculty and students to work on something more than syllabi, it enriched the
resources (equipment and consumable). The mentorship of an external faculty gave an opportunity to
interact and think differently. This increased interest in students and encouraged many other students.

5.BENEFITS TO SOCIETY:

The poster presentation at the Innovation plaza helped the team to really convey the work in terms of
benefit to society. Awareness was generated among the visitors on the toxic nature of nanoparticles.

6.FURTHER PLANS:

We would like to pursue this line of work and publish our results in a peer reviewed journal and are
conducting the experiments. Certain experiments particularly on testing the efficacy of nanoparticles in
binding to DNA need to be carried out.
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MAHARAJA AGRASEN COLLEGE

Project Title:  Measuring Environmental Footprint of University of Delhi and Transforming it into a
Zero Impact University

Project Code: MAC-101

Students engaged in environmental carbon mitigation related activities in project MAC 101
1.0Objective:

e In order to ensure a sustainable future at the colleges, the entire learning fraternity needs to
assume responsibility for their actions and commit themselves to creating positive social and
environmental change. It entails embracing a long-term perspective and a willingness to
encourage a participatory problem-solving process. There is a rising interest among students
attending colleges that practice, teach and support environmentally responsible choice.

e A baby step was taken by Maharaja Agrasencollege towards this vision to identify the activities
that create measurable carbon footprint, quantify them that could be considered a baseline and
further devise a pathway to consistently monitor the levels of emissions to track our greening
effort.

e Hence the main objective of the study was to move the students away from peripheries of formal
curriculum and develop a more committed vision to sustainability. We at Maharaja
Agrasencollege believe that as educators it is our responsibility to sensitise our students about the
damages our day to day activities are doing to the environment, so that our students are capable of
implementing and understanding green practices where ever they go. The ripple effect of
undertaking such an activity hence are expected to be much greater than just being confined to
MAC.

o We felt that just by putting posters of appeal to conserve energy, water, fuel and paper were just
not working. We had to initiate and create a new technique to make our students more responsive.
Therefore we calculated our carbon footprint and mathematically showed our students the
damage all of us together were doing to the environment. The figure did wonders and encouraged
students to implement offsetting techniques to bring down the footprint figure.

2.Final Findings:
The activities of the college identified to be contributing towards carbon emissions were
categorized under six heads-Electricity consumption, transportation, paper consumption, food
consumption, water consumption, waste disposal. Emissions generated out of these activities
essentially fall under scope 2 &3 categories. Emissions out of purchased electricity falls in the
ambit of scope 2 while emissions due to transportation; paper, food, water consumption and the
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manner in which waste is disposed off falls under scope 3 indirect GHG emissions. None of the
carbon emissions of the college come under the ambit of scope 1 since the college does not own
any energy or transport resource. The source of emission consumed is multiplied by the relevant
emission factor (as shown below) to get the relevant level of emissions.

Scope Emission category Data Sources Emission factor
1 College Owned Sources | College owned vehicles: vehicles log As in transport
books
2 Energy Consumption Meter Reading / Electricity Bills at .912 kgs COy/kwh
three different points in time
3 Transportation Employee Commuting: By survey By fuel type
Total amount of Kms travelled (based | Petrol:2.296 kg CO,/litre
on Pin Code distance analysis of NCR Diesel:2.653kg CO,/litre
region) CNG :2.25 Kg COy/kg
If commuting by public transport — LPG : 1.6 kg CO,/kg
DMRC, DTC Road distance chart.
Age of the car/mileage to calculate fuel
consumption
Student Commuting: Same Method for
Employee commuting.
3 Paper Consumption Paper purchased: College Office data Office paper : 0.98 metric
tonnes CO,/short tonne
Administrative Purposes: Office data
for examination sheets, admission 1 short tonne= 907 kgs
process, Info systems
Paper consumption by students:
Survey on total note books used by the
student per paper per semester, paper
used for photocopying of
notes/readings and in assessments and
tests.
Data confirmed by inspection method
3 Food Habits Cafeteria Data — Food Purchased, LPG | LPG :2.983 kg CO,/kg
usage, PET bottles by survey 500 ml plastic bottle : 240
gms CO,
1litre = 360 gms
3 Waste disposal Segregation of organic and inorganic Organic waste:0.9 tonnes
waste. Quantity of waste generated by | CO,/tonne
measuring weight/volume Inorganic : 2.59 tonnes
CO,/tonne
Mixed :0.07 kg CO,/kg

Maharaja Agrasen college emission details:

. The total to and fro distance travelled by MAC learning community each day equals 42236.94 km
that is equivalent to the circumference of the earth. Annual footprint due to transportation
aggregated to 480076.2 kg CO,

. Total paper used in a semester was found to be 14,27,800 A4 size sheets.Weight of paper used
per year was calculated as 10.64 tons. This amounted to felling of 170 trees every year (1 ton is
equivalent to felling 17 trees). Annual Footprint of paper: ((10.64*1000)/907)*.980 = 11496.36
kg CO,
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. Auv. electricity consumption in college was worked out to be 42840 Kwh/month(average of 3
months) Annual Footprint due to electricity usage was found to be 514080*.912= 468841KgCo;

« 50 LPG cylinders per month were used in the college canteen (19kg/cylinder). Annual
Consumption being 950 * 12 = 11400 kg. Annual Footprint in canteen was found to be: 11400 *
2.983= 34006.2 kg CO,

. Waste generated in the college per day aggregated to 26 kg. Category wise annual mixed waste,
organic waste, paper waste generated was found to be 1500 kg,4500 kg and 1800 kg
respectively.Hence, Annual footprint from waste was found to be 8655 kg CO,

. Total footprint of Maharaja Agrasen College = 1003075 kg CO,= 1003.07 tons.

. Per capita footprint of Maharaja Agrasen college = 517.049 kg CO2

Carbon Map of MAC Mode of Transport - Students
Mode of Transport — Teachers Carbon Footprint - Waste
Shaheed Rajguru College of Applied Sxiences for Women emission details: Transport

footprint : 122262.1 kgs CO2

Electricity footprint : 42674.91 kgs CO2

Paper footprint . 4689.30 kgs CO2

Hindu College :  Transport footprint : 347385.5 kgs CO2

Paper footprint : 14229.9 kgs CO2

Bhim Rao Ambedkar College : Transport footprint : 171161.1 kg CO2
Paper footprint :  8957.22 kg CO2
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Transport and Electricity consumption seem to be the major contributors towards the carbon footprint
of the University system. Clear policies and incentives in this direction can go a long way in curbing
this footprint.

3.Learning for Students (200 words):

The project has created immense interest and sensitivity amongst students towards tracking their own
contribution towards carbon footsteps.

The pilot study was conducted in the home college hence emissions due to electricity usage is
being monitored by students, administrative staff and faculty members by controlling the overuse
of electrical gadgets and appliance.

Sub-metering to monitor electricity consumption initiated by department of electronics faculty
and students is underway at various utility centres in the college. Proposal for Solar panel
installation has been approved by the college authorities. All these steps have gone a long way in
keeping the sensitization effort amongst students alive.

The students’ awareness about technological interface to combat carbon emissions and naturally
restrict emission levels has been enhanced.

The recycling of paper already initiated by the college under the aegis of zero impact club has got
further impetus thereby reducing the overall paper consumption in the college premises.

4.Benefits to College (100 words):

The project has brought laurels to the college. The initiation of such projects both at academic
level and implementation level has been one of the reasons for bringing the first prize to the
college atAntardhavani University level event where in the efforts of all the colleges in various
fields were show cased.

Provision of waste segregation stations for biodegradable, non- biodegradable, PET bottles and
electronic waste at the college campus has been initiated. Reducing cafeteria waste by donating
excess food is another welcome step. Initiatives are being taken to encourage use of
glasses/cups/containers in cafeteria made from recycled, biodegradable, or eco-friendly materials,
and removing bottled water by installing water purifiers. Provisioning for recycling of electronic
waste like batteries, cell phones, computers, and printer cartridges has already been initiated by
the college.

Facilitating programs that provide incentives for members of the campus community to reduce
energy use. This would pave the way to conduct an energy audit of the institution i.e. Sections of
the college to be monitored: - Laboratories, Library, Cafeteria, class rooms, Offices, Common
spaces.

Last but not the least the college has doubled its greening effort by reducing water consumption
via effective water harvesting, reducing paper consumption. Installation of various energy
efficiency and water conservation retrofits, such as lighting motion sensors or low-flow plumbing
equipment, terrace gardening through programmed drip-irrigation method using PET bottles are
underway that would enable us shrink CO, emissions.

The college has a bi-cycle club the encourages students to save fuel especially if the have to
travel short distances

Paper reduction policy is in place wherein all deptt. messages, notices are put on the website.
Students are encouraged to recycle practical notebooks etc.

5.Benefits to Society (100 words):
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The carbon footprint is one of the most important metrics that organizations should account for in
their environmental, sustainability or ethical report that serves as an important metric for
determining its environmental performance.

Reductions in CO, emissions can hence be paired with financial benefits. For example, less CO,
is emitted if less electricity is used resulting in lower electricity bills and if employees would use
less paper less expenses on paper. Likewise all activities need to be identified resulting in carbon
footprints. Furthermore, a lower CO, emission can result in a better image of the organization.
This also emphasizes the Environmental Management System to be adopted not only by
corporate houses but also in academic institutions. The Green Guide can only be developed when
a baseline assessment of carbon emissions is done initially for further monitoring.

Take this holistic approach to sustainability on college campus to different Universities.

Offering a college website to facilitate involvement in campus sustainability initiatives and to
educate the community.

The project proved to be a fruitful learning experience for the students who are now confident to
understand and implement green practices wherever they go after their graduation.

6.Further Plans (100 words):

Simply put, sustainability has to do with reducing our footprint on the future. A sustainable
campus program is next in agenda that addresses:

1)improving economic efficiency 2) protecting and restoring ecological systems, and 3)
enhancing the well-being of all peoples, all of these components.

The aim is to provide accessible information for other colleges to learn from each other’s
experiences and establish more effective sustainability policies that enhance students’ academic
experience and quality of life in ways that is truly worth appreciation.

Developing a Green Code for the Delhi University is the desirable goal. A green audit for the
constituent colleges is something that we would recommend.
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MAHARAJA AGRASEN COLLEGE
Project Title: Redefining Curriculum: Integrating ICT for Innovation Eco-System

Project Code: MAC 102

Students and faculty engaged in product development under Innovation Project MAC-102

1.0bjective (150 words):

In the last two academic years, in University of Delhi curricula have been tailored, modified, and shaped
to fit the emerging needs of a changing society. In order to achieve the learning objectives of the new
curricula, a major change in the pedagogical skills is the need of the hour. Stimulating innovation will be
critical in finding better and more cost-effective ways to improve the quality of education available to the
learning community. Maharaja Agrasen College has only begun to make this transformation through this
project. To implement the new curriculum as intended and facilitate enhanced student-teacher interaction,
it is essential to provide the undergraduates an opportunity to discuss, evaluate, interpret and comprehend
the new content including ICT. In this research project, it is proposed that few pre-decided undergraduate
level science practical designs shall be developed and packaged as complete products for use in real time
situations. The appropriate ICT support with animations and applets shall be developed. This may reform
B.Sc. to more practice-based courses.

2.Final Findings (300 words):

Teaching Aids Designed by Students: The team has developed few science practical designs for use in
real time situations. Students have designed and developed a ‘student e-kit’,(comprising of reliable and
highly cost effective and good for practice electronic devices made by the students themselves like power
supplies and pulsars) and a solar training kit.

Automation of Physics Experiments: Project team has automated the experiments involving measurement
of time period of an oscillation by using Programmable Event Counter — cum — Timer Circuit. The team
has developed the hardware/software for the automation of various experiments in physics, namely
Measurement of Elastic constants using - Searle’s Experiment, Maxwell’s needle, and Measurement of
‘g’ using ‘Bar Pendulum, Kater’s pendulum, and Free Fall. The automated circuit has built-in PC
communication facility for data acquisition to facilitate further analysis. The team has also tried to
innovate the design of the old hardware involved in the above mentioned experiments by designing a
‘Mechanics Bar’ on which all the 4 experiments can be performed.

Semester Scheduler: It can be programmed for odd and even semesters, where each semester can
incorporate 20 programmable timer events each day which can be selected according to day of the week.
The bell timings in the scheduler can be programmed as per the University calendar incorporating
duration of classes, mid-semester break, examination time and vacations thus providing a much needed
break to the administration from this type of mechanical work. The programmable semester scheduler has
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been successfully installed at Maharaja Agrasen College and is an instant hit amongst the administrative
staff.

Beyond the Class Room : eMaze - Nothing can be better than applying the concepts acquired in the
classes to create new designs or games. The students designed /transformed (electronic version) the
popular game of maze to make the experience of solving it more interesting.

Designing for Future Scientists

Pitara -Lab in Class Room: is a magic box designed to diffuse the sharp boundaries between the class and
laboratory based on ‘LIC’, the Lab in Class room approach by transforming the traditional model of
science instruction of a teacher lecturing a large group of students, transformed into one in which students
play a more active role in learning by improving the comprehension of concepts and practical skills of
physics among students. With the help of ‘Pitara’, teacher can demonstrate the various concepts of
physics simultaneously while teaching them in the class itself rather than performing them separately in
the laboratory.

3.Learning for Students (200 words):

By providing the students an opportunity to be involved in this research project along with a sound
academic foundation has enabled them to develop independent critical thinking skills along with oral and
written communication skills. This research process shall impact valuable learning objectives that have
lasting influence as undergraduates prepare for professional service. By participating in this research
project , the overall learning for the students include:

development of skills to function more independently
opportunity to put classroom knowledge into practice
building of mentor relationships between faculty and students
stimulation of creativity and sheer excitement that comes with critical thinking and intellectual
activity

ability to better understand research methodologies

having tolerance for obstacles

ability to communicate to a wide audience

recognition by one's peers

opportunity to earn stipend and academic credit

enhance ability to grasp the philosophy of lifelong learning

4.Benefits to College (100 words):
Undergraduate research is a student-faculty collaboration to examine, create and share new
knowledge or works in ways commensurate with practices in the discipline. By engaging in this
research project, the college has been able to:
e connect with students and foster positive learning experiences
generate student excitement and interest in a discipline
aid students in contributing new knowledge to a field
augmentation of the college's reputation
admission/ recruitment of high quality students and faculty
garner of extramural funding and recognition
break down barriers between teaching and research by integrating both into the teacher-
scholar concept
foster professional growth and advancement amongst faculty
e recognition by one's internal and external peers for contributions to undergraduate education
281



¢ intellectual enhancement of the Undergraduate degree

5.Benefits to Society (100 words):

By participating in this innovation project, students have been exposed to a new approach towards
problem solving in an effective and scientific manner. The teacher and the taught have experienced a
paradigm shift in the pedagogical approach required to cater to the challenges of the society at large.
There is no direct benefit to society from this project but the students researchers benefitted immensely,
as today they feel that their leadership skills and leadership potential both have increased.

Management is a hands-on component of leadership. In this project almost everything was managed by
the students, they were responsible for functions as planning, organizing and controlling. Today they can
be seen using their leadership ability to inspire others to listen to and follow a vision; to innovate and
drive peers towards new ideas and directions. The enhanced ability to persuade and influence,
communicate and motivate, innovate and implement strategic vision, is one of the greatest benefit of this
project to society.

6.Further Plans (100 words):

We plan to undertake more such laboratory automation and re-designing of experimental setups used in
undergraduate and school level laboratories. The focus shall be on school level laboratories innovations.
The team also plans to initiate one national level design competition to prospect, select and develop the
innovative ideas. This will not be about creating a practical machine or a gadget but to set a challenge for
young innovators, designers to harness their creativity and technical skills and to experience working as a
team against challenging requirements.
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MIRANDA HOUSE

Project Title:  Inheriting Land, Endangering the Girl Child: Interrogating Land Productivity, Property
Rights and Family Planning in Western Uttar Pradesh & Punjab

Project Code: MH 101

Women’s Reproductive and Property rights
1.0bjective (150 words):

The project interrogates land productivity, property rights and family planning in Western Uttar Pradesh
and Punjab. These states have the highest economic development profile amongst the Indian states
characterized primarily by high land productivity. There exists an imbalanced population structure in the
form of a skewered sex ratio of children (Census 2001-2011) in this very area. It is often assumed that
favourable land productivity determines equitable growth in all social units including nature of family
composition. But to the contrary, this is an area with an imbalance as high productivity of land is
corresponding to the unfavourable sex ratio resulting in uunfavourable family composition.

This project is an attempt to explore this imbalance by two conceptual and ethnographic registers: (a)
Property rights and attachment to land; (b) Decision making power of women with regard to their
reproductive choices. The gendered aspects of attachment to land and relations to landed property
are inextricably linked to family planning dynamics. This study  aims to find the different roles and
positions of women in these aspects.

2. Final Findings (300 words):

Our findings so far elaborate land inheritance through its symbolic value. Women respondents differ in
their idea of land and its meaning from the male respondents. For the women respondents, social support
and emotional value supersede the economic worth and security offered by landed property. There is lack
of property inheritance rights for Women in both urban and rural areas of Western Uttar Pradesh
irrespective of their class, caste, education and religion. Simultaneously, there is widespread knowledge
about legal provisions of property inheritance rights for women.

In the districts with low child sex ratios the patriarchy has a very strong hold on the society so that no
women wants to transgress the limits set for them by their individual families and society. Attachment to
land is a result of its economic, emotional and symbolic value. Since land inheritance is socially
acceptable only for the SONS, therefore family planning choices are usually exercised only in favour of
sons endangering the girl child.

Land share is given to daughters as:
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(@) In the form of expense for marriage (mostly as dowry arranged by selling off land instead of giving
land per se); or as

(b) A portion of land but with an underlying expectation from them to not ever claim it. Claiming their
share would mean damaging emotional ties with her brothers (natal family).

The response to land rights for women differs from place to place, corresponding to the child sex ratio in
these areas. Where ever the CSR is high women do get a formal offer of the share of the land as property
rights under the newly notified laws of inheritance after the HIFSA of 2005, though with the above
mentioned expectation that of donating it to her natal family. In the low CSR areas, women have no
property rights over land or even the house in their natal family. In her matrimonial family, it is most
often her son who controls the land and decisions regarding its access and usage. Often, the matrimonial
home is hostile to the women and thus she does not have any right over that property also. Thus women
value themselves more if only they have sons. This is a universal phenomena is both of the states where
field work was conducted.

The difference between Punjab and Western Uttar Pradesh is that in Punjab, there is an absolute silence
over the property rights and reproductive choices of women, whereas, in Western Uttar Pradesh, there is
talk and an immense debate on the same aspects. People are now pondering over these issues in Western
Uttar Pradesh where instances of women inheriting land and exercising her reproductive choices are still
found both in the rural and the urban areas. In Punjab it is a rare case to find women who actually exercise
these rights. Tales of sex selective abortions and infant mortality of girls is very common. Any woman in
both of these areas who does exercise her property inheritance rights with her natal family is usually
marked in society as a “Bad Woman”.

3. Learning for Students (200 words):

This is primarily an initiative to train the young undergraduate students and expose them to the theoretical
and methodological tools of research. This is an interdisciplinary social science research project involving
students and faculty members from the Departments of Geography and Sociology, Miranda review
House, Delhi University. In this innovation project the students involved learned to conduct research
through secondary data analysis, primary data collection, sampling, rapid rural survey, review of
lliterature, framing the questionnaire in a way that it includes open as well as close-ended questions.
Workshops on administering questionnaire were conducted to help them understand the manner in which
the survey is needed to be conducted in field. Moreover they were trained to make focus group
discussions and to write narrations. Students learnt the software SPSS to analyse the primary data
collected in the field. Most importantly they were taught to critically understand a real life issues and link
it to theory and policy implications.

4. Benefits to College (100 words):

The greatest benefit that the project has given to the college is the infrastructure and the atmosphere to
train the students. It has given them the exposure to different research techniques and fieldwork which
adds enormous value to their future carrier growth and development. The innovation project in the true
sense has helped the students and faculties to Innovate, Initiate capacity building among research
students, inculcate research interests, instigate critical thinking, and infuse responsibility to understand
social issues through real life experiences and interrogate and evaluate policy issues in country’s
development process.

5. Benefits to Society (100 words):
This project revolves around the issues of women’s reproductive choices, perception of land and
inheritance rights of women visa-a-vie the men, which are the emerging concerns in the present society.
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This research along with inculcating research ideas and methods has also created awareness among the
students. In fact the field visits have led to an indirect method of advocacy of this issue where respondents
both male and female were sensitized with the questions, discussions, life histories, timelines and debates.
Since respondents are not passive objects, this research has thrown open a series of new ideas and
possibilities which people otherwise would not have pondered or discussed in their day to days life
irrespective of their location in rural and urban areas.

6. Further Plans (100 words):

The further plan of this project is to extend it to more states with different landholding dynamics. A major
project with this theme can bring out the comparison in a much better way given the size and diversity of
the country. The results of the analysis in the two states of Punjab and western Uttar Pradesh show that
space and place that matters with regard to decisions of women’s reproductive choices and their land
inheritance rights. It will be interesting to see how the different land size holding groups and regions with
different types of cropping patters differ in terms of their decisions on planning the gender of their
families and giving property rights to their daughters and sons.
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MIRANDA HOUSE

Project Title: Computational modelling of phytoregulatory profile of some nanoparticles.

Project Code: MH-102

In vitro promotory response of Sorghum bicolor, Vigna radiata and Polypleurum stylosum on MS medium supplemented with
various concentrations of ZnO and SiO, nanoparticles.

1.0bjective (150 words):

Nanoparticles (NPs) have existed in the environment via natural processes as well as anthropogenic
activities. NPs have the ability to enter, transport within the cell, and alter the responses of the living
organisms by virtue of their minute size. Literature survey indicates that their effects on plants are largely
unknown.

The present study was undertaken to determine the effect of ZnO and SiO, nanoparticles on
various parameters of seed germination and seedling biology of three different plants viz. Sorghum
bicolor, Vigna radiata, and Polypleurum stylosum. Sorghum bicolor (jowar), family Poaceae is a cereal
crop. Vigna radiata (mung bean), family Fabaceae is an important pulse crop of India and Polypleurum
stylosum is a unique dicot plant of family Podostemaceae. The aim was to correlate the results with in-
silico studies on nanoparticles specifically the band gaps and electronic properties. This will help us to
understand the phytoregulatory profile of the studied NPs.

2. Final Findings (300 words):
Seeds of selected plants were grown under in vitro conditions on nutrient medium MS (Murashige and
Skoog’s medium, strength 1/20) with filter sterilized NPs (ZnO and SiO,) at 10*M, 10°M, 10°M and
10" M concentration. MS basal served as the control.
Sorghum bicolor:
At 10°M ZnO, growth was promoted as compared to control whereas other concentrations did not
promote growth. Of the various concentrations of SiO, tried, incorporation of 107 M improved the overall
response as compared to basal medium.
Vigna radiata
Effect of both ZnO and SiO, NPs was studied. 10°M ZnO NPs had a promontory effect on seed
germination and seedling growth as compared to control. At other concentrations tried, the response was
poor in terms of shoot growth and root laterals. When SiO, was added to MS medium, at 10° M, seed
germination, root laterals and shoot length were enhanced whereas germination percentage and seedling
growth was reduced at 10* M SiO,.
Polypleurum stylosum
The plant body is thalloid, therefore observations were made on: percentage germination, emergence of
radicle, and seedling establishment. Enhanced germination occurred at 10° and 10° M ZnO NPs as
compared to control whereas 10™ and 10 M concentrations inhibited germination as compared to basal
medium.
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Based on these preliminary observations, we conclude that these nanoparticles promote seedling growth
at certain concentrations. For studying the structural aspects, the DFT calculations were carried out in
DMol® code for geometry optimization. The generalized gradient approximation (GGA) in the revised
Perdew—Burke—Ernzerhof (RPBE) form was adopted in the calculations. All-electron and double
numerical basis sets with d-functions (DND) were selected. The physiochemical properties such as
particle size and distribution, shape, crystal structure, chemical composition, surface area etc. were
measured and the correlation shows that they could be responsible for the phytoregulatory effect directly

or indirectly.

3. Learning for Students (200 words):
Students have learnt a range of skills and subject matter during innovation project. They have
analyzed and synthesized the information gathered and in this cooperative effort, they have
themselves determined the direction the project would take. They have acquired general skills
both in wet-lab and visual lab i.e. in-silico techniques. Specifically, the students learnt:

a)
b)
c)
d)
e)
f)
9)
h)
i)
j)

Planning of experiments

Preparation of Culture medium

Plant tissue culture techniques

Transfer of plants from lab to field

Preparation of Nanoparticles

Use of micropipettes and millipore filters

Computational modeling of biostructures (Training Programme)
Introduction to SEM and TEM techniques

Microphotography

Poster preparation and presentation

Additionally, it was an exercise in confidence building and interaction with scientific
community. They learnt effective use of technology including use of spreadsheets, electronic
publishing, databases, email, and forums for research and communication. Throughout the
process, the teachers have acted as facilitators and advisors, guiding rather than directing.
Project-based learning has also developed students' skills in areas of problem-solving, critical
thinking, visualizing, and decision-making, cross-cultural understanding, and reasoning, as
well as in written and oral communication. It has helped students build skills useful in a
world where jobs are increasingly information and knowledge-based.

4. Benefits to College (100 words):

A.

CAPCITY BUILDING AND INFRASTRUCTURE DEVELOPMENT: It has helped in
the infrastructure development in the college in terms of software purchased. The
software is an asset, to be used by college faculty and students to engage in academic and
research activities. This project has given the students and faculty of the college an
opportunity to engage in interdisciplinary research. Interdisciplinary research has also
widened the horizon of the concerned faculty.

CONTRIBUTION TO THE RESEARCH AND ACADEMIC LIFE OF THE COLLEGE:
Various research papers in International conferences were accepted and student teams of
MH-102 won many inter-college poster presentation competitions.

5. Benefits to Society (100 words): Nanoparticles are being used as fillers, opacifiers, catalysts,
semiconductors, cosmetics, microelectronics, and drug carriers. It is feared that they can generate
potentially dangerous and undesirable consequences. This has led to extensive research in the
area of nanotoxicology. The long term benefits of our project includes mapping out these harmful
effects. This project does not throw light on these problems immediately but sets a perspective for
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further extensive research. Our research has shown that nanoparticles increase crop productivity
and therefore in the future the nanocomposites can possibly be used as ‘designer fertilizers’ for
growth promotion.

Further Plans (100 words): Further plans include determination of the effect of some of the
nanoparticles such as, Al,O; TiO,, and Carbon nanotubes on growth and development of three
plant systems,viz. (a) Polypleurum stylosum (Podostemaceae) that has an evolutionary
significance and occurs in an aquatic ecosystem, (b) Sorghum bicolor (Poaceae) and (c) Vigna
radiata (Fabaceae) that are economically important and belong to terrestrial ecosystem. Special
emphasis will be laid on understanding uptake, translocation, internalization and
characterization of the NPs at cellular level. This will be demonstrated through the use of
specific biomolecular linkers anchored on the surface of nanoparticles.
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MIRANDA HOUSE
Project Title: Miles on the Yamuna, Team A

Project Code: MH-103

1. Objective (150 words):

Our ultimate goal is to find sustainable solutions to keep the Yamuna clean. It was clear to us
from an initial survey of literature that in spite of significant intervention towards this from the
state (both the executive and the judiciary) as well as from civil society, there has been no
improvement in the state of the river over the last few decades. To this purpose, we undertook a
detailed socio-economic survey of a ‘village’, Jagatpur, on the banks of the Yamuna, hoping to
uncover some of the dynamics of the relation between the river and communities closest to it. We
hoped to find, in Jagatpur, riparian practices that would lead us to an understanding of the kind of
practices vis-a-vis the river that are symbiotic for both, the community as well as the river.
Further, we hoped to explore the dynamics of two sets of forces: the need to preserve past
practices of land-holding and land-use, and the pressures and opportunities generated by a
burgeoning Delhi, both on the village and on the river.

2.Final Findings (300 words):

a. The Geography of the village: Jagatpur village is an urban village located on the western

bank of Yamuna river in North Delhi between 28°42°30°" N and 28°45’N Latitudes and
72°12’9E and 72°14’49”" E at an elevation of 209 m above mean sea level. It occupies a
geographical area of about 204.3 hectares in which 40% of the area is used for cultivation.
The village has a history of frequent flooding as a result of which the village had to be
relocated to its current place in 1952, explaining the grid pattern of the streets. This also
places Jagatpur in a special category: the residential area of the village is not under ’lal dora’
but registered as a Housing Society. A levee was constructed in 1978 to protect the
settlement from the river floods. The village lies in the Zone ‘0’ as demarcated by the Delhi
development authority. It lies in the rural urban fringe of the Metropolitan area of Delhi.
Our visits reveal that Jagatpur lies between stage 3 and stage 4 of the transformation process
from rural to urban. Jagatpur cannot be regarded as an ‘urban’ village as the village is still
not connected with the city by proper public transport services. More importantly, agriculture
and dairy farming remain the dominant occupations.

Migrants are not as numerous as one might expect on the basis of the location of the village —
possibly because cattle rearing is space intensive.
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b. Occupational Profile
Agriculture is the main occupation in Jagatpur. Jagatpur grows all kinds of vegetables,
fruits, wheat, jowar and bajra. Animal husbandry is the other important occupation.
Additionally, jobs in government service and commerce have become common as well.
Often, both activities are combined in the same household, sometimes being carried out
by the same person.

c. The demographic profile of the village is given below (table 1):

TABLE 1: DEMOGRAPHIC PROFILE OF JAGATPUR

No. of Total population 0-6 age SC population | ST Literates Sex | Litera
household population population ratio | cy
S rate
Total | M F Tot | M | F Tot |M | F Tot M| F| Tot M F
al al al al
802 5385 | 290 | 2476 | 896 |51 (38 (272 [15 |11 | O 0 [0]345 | 211 | 133 | 851 | 76.85
9 5 1 5 |7 0 4 6

M=Male, F=Female
Source: Census 2001, delhi.gov.in

d. Water and Sanitation Facilities
River water is not used directly either for domestic use or for irrigation. Pumps and
borewells are commonly used for both purposes. The Delhi Jal Board is responsible for
potable water supply in the area, but supply is very erratic.

e. Relating to the River:

Since our project has focused on the river Yamuna, we have looked into the aspect of
nature-culture dichotomy to understand the relationship that the village has with the river.

The relationship of the people with the river is a complex one. At one level it appears that
the people have a minimal consciousness of dependency on the river for their daily needs
and for agriculture. However, we also find that the river is considered to be superior and
sacred. They subscribe to the pre-modern view that the river (as a part of nature) is
mightier than man and should be feared. The river is an angry deity that has to be
appeased. Yamuna is considered unmarried and every year she claims sacrifices during
the monsoons of young unmarried men. On the one hand is the view that nature is
mightier than man and it cannot be controlled at best it can be appeased. On the other
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hand in direct contrast is the modern view that the river can be controlled, and even
‘channelized’ (as reflected in the Masterplans for Delhi).

The complexity of this relationship extends to the nature of land-holding and the very
nature of kinship in the village. The possibility of flooding implies that risks inherent in
agriculture are large for Jagatpur. In a traditional method for risk mitigation agricultural
land is commonly owned. Cultivation, however, is individual. Plots are allocated on the
basis of hereditary shares to the members of the Gujjar community through a complex,
equally traditional practice of Batej. The survival of common property into this era of
rising land prices and commercialization is something that took us by surprise. We have
used Game Theory to explain its survival, and predict the conditions under which the
system may collapse. Our FGDs also revealed that the ‘batej’ system, while crucial to risk
mitigation, may dampen long term investment incentives in land.

f. Sociological Profile: River-Gender Parallelism:

The sociological profile of Jagatpur reveals the existence of entrenched patriarchy
amongst all communities, especially amongst the Gujjars and the Muslims in the village.
The census data supports these findings: the sex ratio for Jagatpur is lower than that for
Delhi as a whole. The Child Sex Ratio is lower than the adult sex ratio, indicating
continuing sex-selection and inferior status of women.

The people of Jagatpur treat the river as they treat their women. The river is revered as a
female deity but the people are indifferent to her plight. The women of Jagatpur at one
level are worshipped as Goddesses yet they are subject to a subordinate status and are
subject to violence.

g. Conclusion: What we found remarkable about Jagatpur is the extent to which the
Yamuna has been ‘backgrounded’ despite the fact that the very nature of economic and
kinship relations in the village are contingent on the current profile of the river. It is
interesting to speculate how a change in the profile of the river may change these
relations in the village.

3. Learning for Students (200 words):

Apart from standard skills that students pick up in such projects in terms of writing, presenting
and organizing seminars and exhibitions, the following are what our students have reported to us
as significant learning outcomes:

1.

Time management: Each student has reported that this is one of the most important lessons
they have taken away since they had to balance an intensive academic schedule with an
equally denuding project schedule, while continuing to juggle their extra-curricular activities
in college.

Theory in practice: Students in each field were able to see the theoretical concepts at work in
the real world. Thus Sociology students got to see (and draw up) kinship charts; Economics
students saw a living example of an infinitely repeated game, and work out that the dominant
strategy was to cooperate; Geography students witnessed a village transiting into an urban
area, as well as getting a first-hand feel of the river and its ecosystem.

Interdisciplinary learning: Since all members participated in all FGDs and surveys, and all
results were discussed with the entire group, a significant amount of inter-disciplinarity
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emerged. Discussions with Team B of the project also exposed team members to methods of
analysis in the pure sciences.

4. Breaking stereotypes, experiencing stereotypes: All our students have reported that the field
surveys were eye-openers for them in several ways. Their notions of ‘rural’, gender, affluence
and poverty, all had to be revised. They also had to reconcile seeming contradictions: the
demand for a girls’ college in Jagatpur from Hukkah-smoking grandmothers, advice that
avoiding the male gaze was a girl’s responsibility....They learnt to disengage themselves
during FGDs and surveys in order to be able to report without bias what the respondent/s
were saying.

5. Greater Environmental Awareness: Almost none of the participating students had actually
seen the river before the project was launched. They are now ardent ambassadors for its
revival.

4.Benefits to College (100 words):

1. Resource creation:

a. Equipment such as voice recorders, data drives, cameras which can be used later for
similar projects.

b. Software — LPS — mapping software

c. Networking with other colleges, and institutes doing similar work, esp. TERI,
TOXIC LINKS, etc.

5.Benefits to Society (100 words):

1. The project has helped highlight the importance of including the stakeholders in the
preservation of the river. But the most important lesson we are trying to publicize is to push
home a concrete perception of the stakes involved. If the relevance of the river is obscure to a
community on the banks of the river and so intimately dependant on it, the challenge for the
rest of the city is daunting indeed.

2. The project has helped the community understand the importance of the preservation of the
river. They are aware of the need to stop the pollution of the river especially during the
festive season when people come to the river for various rites and rituals. Special FGDs were
held on the importance of the preservation of the Yamuna and the close link of the river with
the riparian community of the Gujjars in Jagatpur.

3. During various focus group discussions we have tried to generate awareness about the rights
of women. The FGDs ended up discussing in detail continuing the education of women for
their upliftment and empowerment. Some of the FGDs also concentrated on the rights of
women and the legal provisions like the Domestic Violence Act, the right to inherit property
and the PCPNDT Act.

6. Further Plans (100 words):

In 2012-13 we undertook twin projects with a focus on issues of riparian communities so that the
river can be revived through two levels of empirical work — scientific and social. The project was
planned as a synergistic work informed by strong scientific and socio-economic evidence without
alienation from ground realities. We further plan to continue that effort, by moving along the
river. We hope to make this an ongoing effort, so that the data thus generated can be used to find
coherent solutions for the stakeholders that are environmentally, economically and socially
sustainable.

The 2012-13 projects twinned two interrelated investigations, carried out in tandem by a teams of
ten students each, drawn from seemingly disparate academic streams. We studied the stretch of
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the river between Palla Village, where the river enters Delhi, and Majnu — ka- Tila for
development of research instruments and primary scientific study. The socio-economic study
focussed on Jagatpur village. We now plan to put the apparatus, research instruments and
methodology we developed in these projects to use to broaden our investigations towards finding
sustainable solutions for rejuvenating the river. For the next phase we have submitted a proposal
under the Innovations Project- More Miles on the Yamuna.
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MIRANDA HOUSE

Project Title: Miles on the Yamuna

Project Code: MH-104

Team working on the bank of Yamuna

1. Obijective (150 words):

The primary objective of the project has been to monitor the water quality of the
river Yamuna at different locations in the NCT of Delhi and also the quality of the
soil on the river banks. The first step was the familiarization with the river — and life
on its banks — as it makes its way through Delhi after entering the city at Palla. The
research methodology adopted included hands-on measurements of water quality
parameters by using commercially available Vernier sensors and real-time data-
acquisition system interfaced to computers. Water and soil quality was investigated
for various parameters like Temperature, pH, Conductivity, Turbidity, Soil Moisture,
Salinity, Chloride ions, Dissolved Oxygen (DO), coliform content and heavy metal
content. The sites investigated included Palla Shank, Jagatpur Village, Yamuna
Biodiversity Park, Majnu ka Tila, Wazirabad and Khajuri. The seasonal variation in
water quality parameters was also studied.

2. Final Findings (300 words):
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Key: PS - Palla Shank; JV — Jagatpur village ; YBP — Yamuna Biodiversity Park ; MKT — Majnu ka Tila

Majnu Ka Tila was found to be the most contaminated site as clear from the above
data showing low DO and high values of Conductivity, Turbidity and Chloride ion
concentration. It may probably be due to a combination of two factors: diversion of
water to Wazirabad Water Treatment Plant and location of the Najafgarh drain
opening close to the site, emptying sewage into the river. Most Probable Number
(bacterial count) tests have shown that the samples from Wazirabad still water,
Wazirabad flowing water and Majnu ka Tila were highly contaminated with more
than 2500 bacterial cells per ml.

The effect of water volume on concentration of water pollutants can be seen by
comparing the data for the water quality parameters in the dry season with that
during the monsoon. For samples collected during the monsoon, the pollutant levels
are found to be significantly lower.

It can thus be concluded that (a) preventing untreated sewage and effluents from
being dumped into the river would help to a great extent to bring back the smile on
the river Yamuna and (b) increase in water volume reduces the pollution load hence
if less water is diverted during the dry season, it will help.

Soil Quality Parameters:
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Key: 1. Palla village; 2. Palla check dam; 3. Jagatpur right; 4. YBP phase 2; 5.MKT; 6.
Barrage; 7.Jagatpur; 8. MKT farm land

It can be seen that the soil samples are contaminated with Pb, Zn and Mn beyond the safe limits

prescribed for these metals (Pb 0.05 ppm, Zn 5 ppm, Mn 0.1 ppm).

Heavy Metal Contamination in Vegetables:
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Key: 1. Turnip; 2. Spinach; 3. Bean; 4. Radish; 5. Cauliflower

For the above vegetables, Chromium, Arsenic and Cadmium were found to be in the toxic
range. The high values of metal toxicity are due to the fact that the water used for irrigation as
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well as the soil itself is contaminated with corresponding metals as found during this study.

Seasonal variation in water quality:

Parameter Jagatpur Wazirabad Khajuri Majnu ka Tila
Before Af_ter Before Af_ter Before Af_ter Before After rains
rains rains rains rains rains rains rains
Conductivity (uS cm'?) 393.3 807.1 2339 |809.2 | - 698.3 1666 770.3
Chloride ion (mg L) 702.8 6.7 40 68 | - 8.6 1146 7.1
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Prior to rains, the water was found to be highly polluted, owing to high values of ion
concentration, conductivity and heavy metal content. But tests conducted after the onset of the
monsoon, leading to an increase in the volume of water in the Yamuna, showed improved
results; most of the parameters now being within safety limits. (Conductivity: 50 - 1500 puS
cm L, Chloride ion concentration: 1-100 mg/L, nitrate ion concentration: 10mg/L, lead: 0.05

mg/L zinc: 1 mg/L.)
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A seasonal comparison could not be made between the vegetable samples for heavy metal
content due to flooding of the Yamuna banks and consequent submergence of the agricultural
land. The higher conductivity and nitrate content of some of the samples is probably due to
heavy rains in the catchment area of the Yamuna upstream which caused higher run-off from
agricultural land treated with chemical fertilisers.

The above data clearly suggests that allowing more water into the Yamuna, by limiting
diversion for irrigation and industrial purposes would prove to be a major step in saving the
water body. This would allow the river to self-rejuvenate naturally.

The pollution and encroachment of the river banks has also led to a decrease in the number of
migratory birds in the last ten years. Bird species which are indicators of pollution have been
spotted like Black-winged stilt and Purple Swamp Moorhen as they feed on the waste dumped
on the banks. On the other hand species like Common Kingfisher, indicator of clean water, are
rarely sighted. However, the major portion of Yamuna bank is still being used for cultivation of
economically important crops like wheat (Triticum aestivum), maize (Zea mays), rice (Oryza
sativa), radish (Raphanus sativus), watermelon (Citrullus lanatus), spinach (Spinacia oleracea)
and turnip (Brassica campestris).

3. Learning for Students (200 words):

The project enabled undergraduates from across courses to work together and learn research
methodology through the hands-on investigation process. It brought every student member of
the team closer to the Yamuna, the lifeline of Delhi. While exploring the Yamuna’s fate in
Delhi, students experienced the real-world problems and challenges first hand. The project
engaged students in real and thought provoking issues and trained them to think independently,
formulate problems and draw conclusions.

From background research to handling equipment, from field visits to brainstorming meetings,
from interactions with the twin project members and mentors to interactions with the riparian
communities, the project helped us to develop the mindset and skill for critically examining
issues. We had to start from designing the project and in the process of doing this, we got to
hone our organizational skills and learn time management. The periodic requirement for report
submission helped us to assess ourselves on time and improve the design of our project. The
preparation and management of the Antardhwani Project Stall enhanced our communication and
presentation skills. The two-day conference organized in collaboration with TERI for societal
sensitization and awareness building on the Yamuna helped us to achieve our goals of bringing
various stakeholders together on one platform, awakening interest and awareness on the topic in
a section of young people and setting up productive collaborations.

The Yamuna Project has added to our self-confidence, motivated us to do rigorous fieldwork,
enhanced our awareness about important environmental issues and increased our inclination and
dedication towards research.

4. Benefits to College (100 words):

The Yamuna Project left the team of student researchers enriched with first hand experiences of
an environmental issue which impacts society. The awareness and sensitivity acquired by the
team diffused into their peer group as well. It helped the core team to widen their understanding
of academic achievement and motivate other students to be part of future innovation projects.
The enthusiasm and excitement of the project teams were communicated to other students
through peer interactions, both structured and non-structured. It highlighted the role of the
hands-on approach in education especially with respect to real-life issues and has inspired
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another group of students to continue to study the problem beyond the term of the project. The
project provided a platform for multidisciplinary interactions among students and mentors. It
promoted originality, self-reliance, exchange of ideas and collaboration within and between
groups of students and that cannot fail to benefit the institution.

5. Benefits to Society (100 words):
The team interacted with local people, including school students, living close to the Yamuna to
make them aware of the impacts of their activities on Yamuna by showing them actual results of
water and soil analysis. The report of the team’s efforts published in a Hindi newspaper helped a
number of people to understand the present degraded condition of the river and the heavy metal
toxicity in vegetables grown with Yamuna water.

Through Antardhwani, the University Festival and Rhythms Village, the public seminar held in
collaboration with TERI, people from different sectors of society gained awareness about water
and soil quality parameters and the importance of preserving the Yamuna, the lifeline of Delhi.

6. Further Plans (100 words):

The remaining portion of the river Yamuna in Delhi can be mapped with respect to water and
soil quality parameters, including their seasonal variations. A survey regarding people’s feelings
towards Yamuna and their perception of how it affects their lives can be conducted. Young
people can be sensitized about the present situation of river Yamuna in Delhi, by conducting
sensitization workshops with different schools and colleges of Delhi and NCR. The impact of
pesticides on soil and water can also be studied. The impact of festival celebration on the water,
such as immersion of idols after Durga Puja, can also be studied. The study of various health
hazards affecting the riparian communities would also prove to be beneficial for society in
general.
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MOTILAL NEHRU COLLEGE

Project Title:  Mining in National Capital Region: A Socio-Economic & Enviornmental Study
Project Code: MNC-101

Students of project team
1. SUMMARY
The teachers of Motilal Nehru College under the Innovation Project of University of Delhi conducted the
investigations. Different sand and stone mining sites in Faridabad, the Yamuna banks of Western Utter
Pradesh, old Yamuna basin in Karnal, Kosi region and the Ganges basin are deposited with huge amount
of good quality sand; and Mewat, Aandhi among many other sites of National Capital Region and nearby
are the locations where stone mining is rampant. A major portion of stone mining in National Capital
Region is carried out in the Aravali hills. Both the sand mining and stone mining have definite impact on
surface configuration and topography of the land.
Our project’s final outcome is based on the conjecture that the large construction activities in the National
Capital Region has had more than just ecological ramifications, and therefore, should not be considered
separate events. Rather they should be treated as an interconnected experience that resulted in mix social
outcomes and health hazards.

Beginning 218t century, India has been witnessing a spurt in infrastructure sector. Our field research
revealed that construction of high rise group housing and commercial complexes, growth of new private
townships, adding more lanes to highways, expressways, flyovers, bridges, modernization of airports,
metros, game villages, stadiums and construction of abodes by ordinary people has given ample impetus
for mining large quantities of sand and stone in the form of badarpur.

Rivers are the major sources and suppliers of sand as they replenish themselves every year during four
months of monsoon. Several protection groups and environmentalists are raising concern about sand
mining of riverbeds. According to them, unregulated and illegal sand extraction might deepen the
riverbed, erode riverbanks and prove dangerous to river ecology. In order to save River Yamuna and
avoid any catastrophic affect on Delhi, the authorities have rightly acted to regulate sand extraction from
Yamuna riverbed. But construction boom in Delhi and surrounding National Capital Region in the
bordering states of Haryana and Uttar Pradesh has generated tremendous demand for additional and
alternative sources of sand. Quarry dust to some extent is available in the region but its particle size is not
suitable for concrete making. Therefore, additional sources of sand have to be found to save the
construction industry from difficulties and to check rise in construction costs.

Our presumption is that the state apparatus sought to organize the system of illegal money through these
mining activities. But apart from major revenue loss to the state the mining activities in National Capital
Region in the light of the ban put by Court also led to severe drainage congestion and obstructed the
natural flow of the Yamuna and transformed the region around the river from flood-dependent into a
water-deficit, and this majorly affected life of the local population. Perhaps the social disparities widened
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as result of the mining activities. The state instead of facilitating the rain deficit areas such as Mewat,
preferred to promote mining activities. This has had huge ramifications on the society and economic
structure. Disparity of income possibly has led to ever increasing involvement of the local youth in the
criminal activities in Delhi and the NCR.

Footprints of miners don’t stay on the stone and the sand they mined; yet they are imprinted on the
environment. The hills and the rivers have permanent human footprints. Yamuna, now barely alive looks
at us like a hopeless patient. Our eyes are fixed on the river and minds echo only one question: where has
the water disappeared? And similar is the case with the Aravali hills, which was abode to many wild
animals and forests in the past. Now the exposed stones and soil red in color give the look of nude and
stripped hill ranges in Delhi, Haryana and Rajasthan. All this is witnessed because of the rampant stone
and sand mining over the years in National Capital Region.

Sand is an important aggregate used in bulk in construction industry. Whereas the rivers are the major
sources and suppliers of sand, the old hill ranges such as Aravallis are the source of stone and badarpur.
Rivers all across India have been subject to extreme exploitation as they replenish themselves every year
during four months of monsoon. In northern India, the major sand mining activities take place in the
Ganges, specially in Bihar and Uttar Pradesh; River Sone and River Kosi in Bihar; River Chambal at
Pipari Sand Mines and across Chambal Bridge, River Ravi and Beas in Punjab and River Yamuna in
Haryana and Delhi. In southern states too sand mining is continuing in almost all the major rivers. River
Godavari in Andhra Pradesh, River Tungbhadra; Rivers like Palar, Thamiraparani and Sankaraparani in
Tamil Nadu, Cauvery in Karnataka and Bharathapuzha in Kerala are witness to sand mining in legal and
illegal form for over decades.

Despite concerns raised by the environmentalists about sand mining of riverbeds, it is continuing in
unabated form all over. It has been observed that this unregulated and illegal sand extraction has
deepened the riverbed, eroded riverbanks and proved dangerous to river ecology. In line with this
observation, the Delhi government came out with an order to save River Yamuna and avoid any
catastrophic affect on Delhi. Today there are very strict regulations on sand extraction from Yamuna
riverbed in Delhi. But river Yamuna flows beyond Delhi as well, in the geographical boundary of Uttar
Pradesh and Haryana, a major part of which falls in National Capital Region (NCR) of Delhi. Technically
speaking Government of Delhi does not have any say in this part of National Capital Region. At the same
time, construction boom in Delhi and surrounding National Capital Region in the bordering states of
Haryana and Uttar Pradesh has generated tremendous demand for additional and alternative sources of
sand. And therefore, river Yamuna in Uttar Pradesh and Haryana has to bear the pressure. Quarry dust
from the Aravali hills are also in huge demand in the region as it is considered as having very good
mixing quality with cement. Despite a ban by the Honorable Supreme Court on sand mining and stone
mining in the entire National Capital Region, it is continuing.

Inspite of ban on any mining activity in forest land envisaged in Forest Act, 1980, Government of
Rajasthan granted nearly 400 leases of marble mines in and around Sariska Tiger Reserve. This mining
activity caused havoc to the environment by way of deforestation, degradation of agricultural land,
pastures and hydrology of the area resulting in loss of conventional employment and hence income of the
local people. Air and noise pollution due to mining activity affected the health of the mine workers. Noise
due to blasting accompanied by deforestation affected the habitat of the tiger and other wild animals in
the Sariska Tiger Reserve (Chauhan 2001). Local people led by Tarun Bharat Sangh (NGO), went to the
Supreme Court of India against this illegal mining activities which threatened to jeopardize the ecosystem
of the Tiger Reserve and its inhabitants. The highest court ordered for closer of 262 mines falling within
the buffer zones of the national park. Government of India consequently used notification declaring the
entire Aravali region (in which also falls Bijolia) as an eco-sensitive area in general and banning mining
activities in Sariska area in particular. Since then mining activities has come to a close but the mining
lobby is still active to get the stay vacated and carry out mining illegally at some place. Political
leadership of Rajasthan is also keen on reopening of the mines.
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2.Major Findings

Our investigation have shown that the major environmental problems caused by stone mining activities in
Mewat region. The soil samples from the Ghatashamsabad were collected and it was found that the soil is
within optimum value with PH of 6.4 and but the humidity of the soil is also very less which makes it
little bit difficult to grow crops. The villagers told us that the quality of soil has degraded over the years,
making it difficult for them to grow and yield enough crops to run their lives smoothly. Moisture content
and PH of soil plays a vital role in germination of seeds and growth of crop. Though there were no traces
of any heavy metal found in the soil tested yet the organic matter of the soil is found to be affected due to
addition of inorganic matters brought in by silts from the dumpers carrying loads of stones. These silt
forms a coating on the soil and affects the soil life system, its salinity and crop productivity. The waste
dumps of the mined rocks (consisting of sediments and small pieces of rocks) could be seen littered on the
roadside which causes the reduction of moisture levels in soil as well as in air. There is no waste
management techniques employed by the mining companies for environment health. The waste dumps
also adds to the air, soil and water pollution. The growth of crops mainly depends upon the monsoons.
There is shortage of water supply as well. The maximum and the minimum temperature in the village was
found to be 3-4 degrees higher than the temperature in Delhi. The rise in temperature could be because of
the loss of forest land, air pollution and absence of any stream or lakes in this region. Also gas emissions
from vehicular movement and dust from the silts leads to rise in temperature. Another problem is the
change in landscape and deforestation, which leads to the increased solar radiation exposure of the
deforested land. The water sample collected shows the PH to be 7.5 and the dissolved oxygen is also
found to be in permissible limits. Water collected does not contain any heavy metal impurity in this
village. The salinity and hardness is also in optimum limit. The reason for the lack of contamination in
water might be that since the material mined is sandstone, it generates dust particles composed only of
“silica” which is not soluble and being heavy settles down at the bottom of water reservoirs like ponds,
wells and mines and does not affect the portability. Also sample collected was from the pumped water
where impurities might flow away. Secondly, these villages are located few Kms away from the mining
site. There were no streams in and around the villages. So we can conclude that surface water is
contaminated within permissible limits and the ground water level changes to lower level due to mining
activities. Also there is shortage of water due to scanty rainfall, high temperature and lack of rain
harvesting techniques. We could spot small pits and ponds filled with rainwater. These are also home to
mosquitoes and microbes, which causes various diseases like Malaria, cholera, gastrorenities etc. This is
confirmed with the health data we reported above. The age old Yamuna basin had been undated by river
Yamuna from Delhi to Karnal. The Yamuna basin has thus huge amount of sand deposits lying below
agricultural land. The extraction of minerals not only provides the building materials but also generate
employment to the locals engaged directly in extraction of sand as well as indirectly in transportation and
sale of mineral. Our study on the impact of sand mining on agriculture land in the districts of Haryana has
revealed decrease in the yield of rice, sugarcane and other crops.

Similarly, lllegal and excessive sand mining in the riverbed of the Manjhawali has led to the depletion of
groundwater levels and environmental degradation in the villages on the banks of the river Yamuna. They
include the depletion of groundwater; lesser availability of water for industrial, agricultural and drinking
purposes; destruction of agricultural land; loss of employment to farm workers; threat to livelihoods;
human rights violations; and damage to roads and bridges. It is found that water of river Yamuna is highly
contaminated with PH of 5.5 (acidic) and highly deficient of dissolved oxygen. The soil collected from
the banks of river found to have PH of about 8.19(basic) and more saline than water with salinity of 1.1.
The colour of the soil was greyish brown, thick blocky structure with sticky and clay texture. The high
levels of contamination in soil and water leads to the various water- borne diseases like cholera etc. This
is supported by the health data. Mining which leads to the removal of channel substrate, resuspension of
streambed sediment, clearance of vegetation, and stockpiling on the streambed, will have ecological
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impacts. These impacts may have an effect on the direct loss of stream reserve habitat, disturbances of
species attached to streambed deposits.
Learning for Students

How students’ routine college life became extraordinary, is what this project induced in it. Every
Saturday morning, the day of our regular meeting, all of them came with a prepared mind. They were not
burdened with their books and it was reduced to a small notepad. During every journey to field they
fiercely discussed the objective and findings. They began to feel that there are many possibilities. This
was something unusual for them since they could now think themselves and analyse. Looking back, they
recall what all they have learnt in this one year. Knowledge that cannot be traded for, knowledge that no
books could offer, but can only be achieved through experience. The three Project Investigators were just
their guiding force and nothing was thrust upon them and their innovative ideas were given prime
importance. We always tried to give them perpetual support. We gave them inputs and taught, trained and
explained them various techniques of research. From framing a questionnaire to writing a report, their
enthusiasm for research never came down. Their skill to collect data, interview people and collect
information from secondary writings for research improved every quarter, and their presentation and
writing skills also improved. By conducting continues seminars we were able to rediscover them. They
could now experience in practice how interlinked all subjects are. They could now understand that
without the historical knowledge it is impossible to understand the people and their minds. Without
science one cannot protect the surroundings and without commerce they could find alternatives to
enhance the economy of the study area. They also learnt to distinguish between the right and the wrong
information and understood the power of unspoken words.

This one year was a saga full of exposure like never before. They felt the gap between the rural and the
urban. Understood the intricacies of mining. It brought them face to face with the complex realities; that
mining might be the only source of revenue for many. That people might not speak in fear of losing their
livelihood and that people could mob around us for help. This project made them see what textbooks
could not explain. It was an experience like never before and most importantly at this point in their
evolving career.

3.Benefits to College

The college is benefited in every sense. First the research students from the three different fields inspired
other students to be active in igniting their minds and improve their analytical and thinking skills. Also
when the seminar was conducted on the research methodology, lecture by Professor David Soll
enlightened the minds of all those students who took active participation in seminar. This gave the college
students an exposure to international approach to research work. It was something that had never
happened before in any university across India. At an undergraduate level the students could learn to
think about a problem and then execute it keeping in mind the high quality research methods, which are
followed worldwide. The Innovation Project has made a beginning of research culture in the college no
doubt.

4.Benefits to Society

Society is always benefitted when we reach the grass root level of the makers of society. The college
students are the future building blocks of our country since what they do is always reflected back to the
upcoming generation. Engaging the students at undergraduate level in research activities is extremely
beneficial. Since research having interdisciplinary flavor always provide better solution because it deals
with the multiple problems the society is infected with. Research gives the exposure to the students about
the various issues and problems in the society and the solution worked out on the observed data helps
them contribute some positive inputs. When science and humanities go hand in hand with each other they
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can do wonders to the society in terms of development, innovative solutions to the problems and
upgrading the every strata of society.

5.Further Plans:

1. To work with some NGO in the studied area and provide innovative solution to their
problems.

2. To find different techniques to improve the quality of water, soil and air in the studied
area.

3. To help educate the women of the villages in computers/some skills like tailoring etc. so
that they can earn on their own and thus could have an alternative means of subsistence
other than mining.
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RAJDHANI COLLEGE

Project Title:  Study on the crucial changes in the Earth’s atmospheric system during solar maxima
phase using interdisciplinary approach

Project Code: RD-101

Project Investigators, Mentor, Principal & students of Rajdahni College at a regular seminar.
1. Objective (150 words):

Following were the objectives of our innovation project:

(i) To investigate the change in the temperature of the Earth’s atmosphere from solar
minimum to solar maximum period.

(i) As it has been reported that there are increasing trends in the temperature during last two
decades over different parts of the globe, however, this has to be examined in the light of
natural variability of the geophysical parameters so that the misinterpretation can be
avoided.

(iii) ~ The ground base observation like radiosonde and Radar are confined to the land region
only, on the other hand, satellite measurements provide us information over land as well
as over sea and oceans at a fine spatial-temporal resolution. Constellation Observing
System for Meteorology, lonosphere, and Climate (COSMIC)/ Formosa Satellite Mission
(COSMIC/FORMOSAT-3) proves to be an excellent satellite data for the current study.
COSMIC is the first mission that uses 6 satellites together to increase the data quality and
number of profiles over the globe.

2. Final Findings (300 words):

Influence of solar cycle on temperature changes is investigated using radio occultation
measurements by COSMIC/FORMASAT-3. Observations from January 2007 to December 2012
comprising of 25, 92,325 numbers of occultations, almost uniformly spread over land and sea,
have been used in this study. The focus of solar cycle influence has been examined over 60°N to
60°S geographic latitudes. The height level at which the solar cycle effect can be observed clearly
in temperature could not be assessed. At different height level there are different atmospheric
parameters which are also contributing to the temperature variability. But using the impressive
data set from COSMIC satellite we are able to detect the effect of solar cycle in the temperature
near surface at 2.5 km. A constant rise in the temperature structure along the solar cycle is
observed. This change in the temperature structure shows a latitudinal variation with consistency
in rise in temperature from solar minima to solar maxima. It is concluded that solar cycle induces
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the changes in temperature by as much as 1.5°C, which is considerable amount of rise from
climatic point of view.

In addition to the satellite data, we have also made use of NCEP model data over India and globe
to examine the change in temperature over past 40 years, it has been confirmed that the rise in
temperature is different at different location over the globe. Middle latitudes are found to be seen
with rapid change in temperature in comparison to other regions of the globe. Preliminary
analysis of trace gases also shows a rising trend, however that needs further analysis to
distinguish the respective contribution to the overall change in temperature.

3. Learning for Students (200 words):

A team of students joined this project from the department of Physics, Electronics, and
Mathematics. During summer of 2012, our team has started working by gathering information of
data acquisition related with solar cycle change and satellite observations of temperature with
high accuracy. Then, skillful analysis of the gathered and interpretation of the results were the
main theme of the training part.

In the first phase students were trained on MATLAB and other mathematical software along with
some other tools which are very well accepted by the scientific community. Over the period of
project, students have learnt to work in a team, to give their respective inputs for the large project.
In addition, skillful analysis of the data, its graphical presentation, making codes for the
mathematical problems, and giving seminars were some of the key components for the learning
part of the students.

Students have visited ARIES Nainital, Udaipur observatory, Mount Abu solar observatory, IIT
Delhi, NPL New Delhi and some other places during the project. This has immensely helped
them to come forward as a trained and confident man power for our society and specially for the
scientific community.

They have been trained how to communicate their scientific results at different levels and by
giving regular presentations in the lab made them more confident in comparison to their
contemporaries.

4. Benefits to College (100 words):

The project was implemented in Rajdhani College as an interdisciplinary approach, involving
faculty and students from Physics, Electronics and Mathematics subjects. This has certainly
improved our understanding and the ability to work as a team. The most important benefit gained
by the college is that the project enhanced our capacity building in terms of trained faculty and
students. This new team so formed as a result of the project is ready to take up the next
challenging problems of science. A new thinking is prevailing of doing research in collaboration
among the different departments of the college. Thus emerging scientific awareness were made
possible due to the support of the University.

5. Benefits to Society (100 words):

The project was carried out to bring the results of solar influence on the temperature of Earth’s
atmosphere. In the current scenario of changing climate, it is important to assess the actual
contribution to it from different sources of geophysical events. The project team has taken this
opportunity to compute the influence of solar system in terms of temperature using state of the art
technology of satellites to provide scientific evidence to the society about this challenging
problem. As it is known that climate issues are of prime importance from the policy makers point
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of view. Our findings reveal that we have to be conscious to interpret the natural changes as a
result of global warming.

6. Further Plans (100 words):

Having gained the good experience of the current project, faculties who worked together have a
strong feeling to continue for the linked and desired studies which were not completed due to lack
of many factors. Certainly we would go for the analysis of atmospheric trace gas which is
observed globally using satellites. The change in the concentration of water vapors, CO, and
other trace elements are of prime importance for assessing comparative contribution to the
temperature and climate change in different seasons over India and globe vis-a-vis changes that
may occur due to natural variability of solar and other geophysical events.
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RAMJAS COLLEGE
Project Title: In vitro effect of medicinal plant extracts against human fungal pathogen Candida albicans

Project Code: RC101

SPOT ASSAY- Growth Inhibition of Candida albicans using Pippali extract

GCMS-Chromatogram of Piper longum Effect of Pippali on the growth of C. albicans (CAF2-1)
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1. Objective (150 words):

Candidiasis is one of the most common forms of mycoses caused by Candida spp. especially Candida
albicans. Candida is a dimorphic, opportunistic but otherwise commensal organism that turns
pathogenic to cause serious infections resulting in high rates of morbidity and mortality, especially in
immuno-compromised individuals. Limited therapeutic regimes and availability of fewer broad
spectrum antifungal with minimum side effects pose a serious medical concern that needs to be
addressed in the treatment of systemic fungal infections. Furthermore, emergence of drug resistant
strains is posing an increasing threat to antifungal therapies. The search for novel antifungal, that are
affordable, readily available and of acceptable quality has seen the advent of Medicinal plants as a
rich source of antimicrobial agents. The use of these natural products or their synthetic derivatives as
partner drugs might decrease dependence on conventional drugs and form an attractive alternative to
anti-fungal medicines. In this study, Candida albicans was used as the test organism to assess the
potency of few natural products on the pathogen.

2. Final Findings (300 words):

The students were individually trained in the basic methods of microbial culture, preparation of plant
extracts and drug susceptibility testing using three different methodologies, namely toxicological end
point determination by MIC, spot assay and filter disc diffusion assay. The preliminary findings using
the plant extracts (mentioned in the project proposal) against Candida albicans strain CAF2-1 are
encouraging. They are as follows:-

I.  The spot assay using the plant extracts prepared in 100% ethanol gave the following novel

findings:-

a) The fruit-derived materials of Piper longum or Pippali had previously been used against
six phytopathogenic fungi, namely Pyricularia oryzae, Rhizoctonia solani, Botrytis
cineria, Phytophthora infestans, Puccinia recondita, and Erysiphe graminis and had
shown effect only in case of Puccinia recondite. This is the first report of Pippali extract
being used against Candida albicans in vitro. The results are quite promising.

b) The anti-fungal activity of Aloe vera leaf extract has been previously tested against
Aspergillus niger, Crytococcus neoformans, Penicillium maneffei, Phythium sp. and
Candida albicans but the previous studies did not report any anti-fungicidal activity of
Aloe vera against Candida albicans. However in our study encouraging results are
obtained with Aloe vera leaf extract.

¢) Anti-fungicidal property is also seen with roots of Ashwagandha- Withania somnifera.

Il.  The growth curve obtained with various concentrations of Pippali showed marked inhibition
of Candida albicans.

I1l.  GCMS-spectra recorded different peaks as per the composition of plant extracts, supported by
the mass spectra results. The molecular ion peaks corresponded to the molecular weight of
the components which are present in the extract. In the ethanolic extract of Piper Longum and
Aloe Vera, 9 and 10 phytochemical compounds were identified respectively. However further
validation needs to be done to identify the specific phytochemical constituent responsible for
the anti-microbial activity.

3. Learning for Students (200 words):

I.  The students participating in this program belonged to different science disciplines and had a
remarkably good interdisciplinary exposure. Their educational visits for learning the basic
techniques to Advanced Instrumentation Research Facility (AIRF), a State of Art National
Facility for Advanced Scientific Interdisciplinary Research at Jawaharlal Nehru University
gave them a methodical introduction to scientific research at master’s and doctoral level.
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II.  The students have been trained independently with standard laboratory based
microbiological techniques along with other techniques like rotavapor concentration of plant
products, Gas Chromatography Mass Spectrometry etc. These would be of immense benefit
for their career in pharmaceutical companies.

1. Students participated in four conferences namely-1) International Conference on Interface
between Chemistry and Environment (ICICE-2012)-13"-14" Dec 2012, Dept. of Chemistry,
Ramjas College; 2) National Seminar on Current Environmental Challenges and Possible
Solutions, Feb.15-16, 2013, Ramjas College: Won Consolation Prize in Poster Presentation;
3) Oral Presentation-Recent Trends in Innovative Research” organized by Sri Venkateswara
College, 28th Feb — 2nd March, 2013; 4) National Conference on "Redefining Science
Teaching: Future of Education” from 7-9 March, 2013, AND College.

IV.  Students visited DRDO laboratory DIBER- Defence Institute of Bio-Energy Research at
Pithoragarh, Uttarakhand (24" July 2012- 27" July 2012). Their herbal garden consisted of
about 140 different medicinal and aromatic plants and a well equipped laboratory engaged in
Eco-friendly applications for Bio-energy resources. The project team also visited CSIR
laboratory CIMAP- Central Institute of Medicinal and Aromatic Plants in Lucknow (5"
April 2013- 7" April 2013). CIMAP is equipped with state-of-the-art multidisciplinary
laboratories, ultra-modern instrumentation facilities and scientific expertise in agriculture,
genetics, plant biotechnology, biochemistry, microbiology, bio energy, apart from
development of herbal products. These visits further broadened the horizons of students.

V. A one day symposium was organized in Ramjas College entitled, “Natural Products-
Application in Human Welfare” on 27th June 2013 with lectures by three eminent
personalities™.

4. Benefits to College (100 words):

The Innovation project scheme was conceptualized by University of Delhi to provide
opportunities of research at Undergraduate level to various colleges of the University. The
programme was intended to help college teachers overcome a common challenge faced by them
i.e. financial assistance for running a research set-up. This was met through the grant received
under the scheme. The innovation Project RC101 was successful in setting up a microbiological
laboratory in college premises and was able to purchase important instruments viz. a viz. orbital
shaker cum incubator, vertical laminar flow hood, microscope with camera, weighing balance, pH
meter, colorimeter etc. which can be further utilized by the college students upon completion of
the programme. Further the programme provided an understanding of the theoretical, practical
and transferable skills in interdisciplinary area of sciences, which would enhance the research and
scholastic excellence of students and teachers with awareness about the latest development and
knowledge of techniques. It also provided an excellent platform for College-University
interaction with respect to knowledge exchange.

5. Benefits to Society (100 words):
Nature’s pharmacy includes hundreds of medicinal plants and herbs that can be used for healing
and are unexplored. It’s a little known fact that roughly 40 percent of our prescription medicines
come from plant extracts or their synthetic derivatives. Medicinal plants give us the ability to treat
and cure many ailments including malaria, arthritis, diabetes, glaucoma, heart disease, thyroid
disorders, skin conditions and many more. The research undertaken in this project is one such
endeavor. In this study, Candida albicans has been used as the test organism to assess effective
activity of medicinal plant extracts. In depth studies of potent compounds from the present study
may also provide clue to their mechanism of action and might help to develop novel therapeutic
strategies and identify new antifungal drug targets for MDR reversal in this organism. It will be
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interesting to evaluate these derivatives as adjunct medicine or in combination with already
known drugs to increase the efficacy by synergistic activity.

6. Further Plans (100 words):

The Innovation project scheme was a successful venture and provided opportunities of research at
Undergraduate level to various colleges of the University. The Ramjas College innovation project
RC101 gave encouraging experimental results. Of the seven medicinal plants selected for the
study, three were found to show potent anti-fungal activity. Initial experiments involved culture
maintenance, extraction of plant-derived extracts, growth curve studies, drug susceptibility
techniques namely toxicological end point determination by MIC, spot assays and filter disc
diffusion assay and others like GCMS, however these results can be further supplemented with
further experiments. These include:-

» Flow cytometry analysis to evaluate the effect of test compounds on the physiology of yeast
cells e.g. if these compounds initiate apoptosis or necrosis.

Confocal scanning laser microscopy (CSLM) to evaluate the effect of test compounds on the
architecture of yeast cells.

Gas Chromatograph Mass Spectrometry to check the effect on the metabolome of the yeast
cells.

Further, determination and characterization of the secondary metabolite responsible for
antifungal activity using HPLC and NMR techniques.

Publication of the result in some journal of repute

vV Vv V V
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RAM LAL ANAND COLLEGE
Project Title - Deconstructing farmers’ suicides, unraveling paradoxes: Whispers from below.

Project Code - RLA-101

Vagaries of nature Down but not out!!!

Explaining findings of the field trips to Hon'ble VVC. at PRD Agriculture research Institute, Akola, Maharashtra Vidarbha).

1. Objective (150 words) :
Taking processes of classroom learning outside the environs of the institution and establishing a
real interface with societal challenges at large, the project examined, apart from other facets, the
causal dynamics of the phenomenon of farmers committing suicide in the context of agrarian
crisis in large parts of India. The investigation spearheaded by young students proceeded at a
micro level with intensive field visits to areas like Bundelkhand (UP & MP) and Vidarbha
(Maharashtra) as they had hogged the limelight in recent time for frequent cases of farmers being
forced to take their own lives. Adopting a combined approach, the stakeholders in the project to
unravel the context focused on details of the local histories/historical narratives and the relevant
gazetteers of pre-colonial and post- colonial India, vernacular press clippings, census data and
also various economic surveys/inputs. To draw inference or conclusion based on quantified data,
students were trained how to make use of computers and concepts of statistics and thereby,
upgraded their skill-set as budding researchers.

2. Final Findings (300 words):

Salient Findings explicating phenomenon of peasants committing suicide in areas under study can

be summarized as below:

a) Asymmetrical distribution of land resources: Iniquitous distribution of landholdings in areas
under investigation is a by-product of processes which evolved over centuries. Introduction of
market dynamics in agrarian arrangements in 19" and first half of 20" century had led to
further marginalization of rural poor. Even in post-colonial India all efforts to bring in land
reforms has failed miserably thanks to concerted efforts made by a coalition of regressive
social forces.
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b) Indebtedness: Genesis of rural indebtedness can be traced to processes located in pre-colonial
times. But insufficiency of institutional sources of rural credit has forced rural poor to
borrow from non-institutional sources pushing them deep in to debt trap.

c) Inadequacy of effort to create ecologically viable water resources has made agriculture more
susceptible to vagaries of nature.

d) Need for more diversification of the livelihood sources in rural areas by promoting agro
based subsidiary livelihood options like poultry, dairy, goatry etc.

e) Governance deficit leading to poor delivery in core social sectors like education, food and
health on the one hand and the rural infrastructure (irrigation, power, road connectivity) on
the other has left peasants with little hope in the system.

f) Regressive socio-cultural ethos/mindsets also pushed the hapless peasants (especially coming
from the upper castes) to take the extreme step of ending their own lives.

g) Urgent need to extend social security packages to small and marginal farmers to help tide
them over crises emanating from crop failure or other natural calamities. Crop insurance for
all crops with affordable premium operated at village panchayat level would act as much
needed succor for a peasant grossly alienated from himself and society.

h) Focus on capacity building of farmers for adoption of low cost sustainable farm technology
like Pata or mixed cropping pattern and phad irrigation technique or diversion based
irrigation being popularized by DILASHA, an NGO in Yavatmal district of Vidarbha in
Maharashtra.

i) Need for policy initiatives to support NGOs mandated for socializing with farmers to change
the mindset, enhance social support, remove alcoholic tendency, resolve family disputes and
help organizing marriages at low cost.

Learning for students (200 words):

Being the mainstays of a collaborative research activity with focus on societal outreach, the
students (with societal-scholastic diversities) were enriched in myriad ways. Apart from their
exposure to inter/cross disciplinary literature/concepts and nuances of field work based
investigation, students also had ample opportunity to hone their inter-personal skills and
demonstrate their leadership acumen. Confronted with realities of rural backwaters of India,
students felt their conscience being pricked and were remanded of their duty to serve those who
are less privileged/fortunate. Moreover during the process of the preparation of quarterly and final
report students contributed their own inputs/arguments and in the process improved their
capacities to analyse and articulate. Distribution of gadgets like tablets to students and handling
of equipment like web-cam, OHP, HD camera, printer etc. by them on a regular basis helped
students optimize their learning inputs and gain in self-belief. During the field work (spanning
more than a fortnight) students learnt how to negotiate with different agencies and ways to
maintain receipts of expenditure in a meticulous manner. They also learnt the art of division of
work to improve the productivity of collectivity and supplement each other to harness their innate
potential to the maximum.

Benefits to college (100 words):
Regular and intense engagement of stakeholders of the project that too on a daily basis in
different activities like designing of questionnaire, periodic interaction with mentor, film show,
group discussions etc. created a buzz in the college and added lustre to the academic setting of the
college. Free learning material given to students in the form of gadgets and books and a stipend of
rupees one thousand on a monthly basis inspired many students to become co-participants in
activities being undertaken under the project. After the completion of project return of books,
equipment etc purchased with project funds to college will benefit the future generation of
students.
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5. Benefits to society (100 words):

Selection of the research theme (agrarian distress) and field visits by students to rural hinterland
of India helped establish a chord between rural have-nots and formal institutions of learning
located in urban spaces. Visits by students with urban middle class origins to villages rekindled
hope among villagers that urban dwellers with social conscience do care for them. Students too
were sensitized of the nature and magnitude of problems faced by different segments of society.
A socially aware and conscientious student in his future avatar as a policy planner or a political
executive can leverage his insights to help create an egalitarian and humane society.

6. Further Plans (100 words):
Final findings of the project would be published in the form of a book to enable policy makers,
activists and people at large to understand the facets of rural distress and consequent alienation
among rural proletariat. Seeking funds from different agencies more social outreach programmes
would be organized in future to consolidate the linkages between formal institutions of learning
and social marginalities. Electronic scrolls would be put up in the most visible spots in the college
to publicize the core findings of the project to sensitize young minds of why there is so much of
turbulence in the rural/tribal hinterland of India.
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RAM LAL ANAND COLLEGE

Project Title: Delineation of Groundwater Potential and Potable Quality in and around South Campus
(University of Delhi) Ridge Area

Project Code: RLA 102

1. Obijective:

Semi-arid regions of Delhi like South Delhi, with exposed quartzite ridge in places often
experience acute shortage of drinking water. Hence, ground water is used extensively for drinking
and other purposes in this region. The fast changing land use patterns of the area has considerably
affected the infiltration capacity of soil resulting into dried aquifers. In addition, its
overexploitation and chemical and biological contamination is a major concern of Indian
regulatory agencies due to great risks to human health and drastic changes in aquifer conditions.
Therefore, this study of ridge area in Delhi on groundwater potential, water movement through
hard rock terrain to aquifers, and its physiochemical and microbiological quality assessment was
designed to provide an important input about its potability, depletion levels and future aquifer
recharge strategies.

2. Final Findings:
The resistivity survey at ten selected locations followed by structural field study of rock
exposures at various places in the area provided significant information pertaining to the role of
fractures in groundwater recharge in quartzitic ridge. The resistivity data analyzed so far is well
indicative of the fact that trends of joints and fracture derived from the radial VES (using
Anisotropy Polygons constructed from the plotting of apparent resistivity along four different
azimuths) is in striking agreement with those determined from the field observations. There are
three prominent joint sets which appear to be reasonably consistent over the area, striking along
N-E, NW-SE and NNE-SSW directions. The fractures are either vertical or steeply dipping.
Graphical interpretation of data has revealed an increase in intensity of fracturing with depths.
The trends which have been deciphered by the surface studies were found to be
continuing beneath the surface when combined with the data produced by the resistivity survey.
This suggests that the joints and fractures which are visible on the outcrops penetrate deep into
the ground surface. Depth of groundwater table in this area has reached up to 150 feet and the
joints penetrate up to 200 feet. So it can be concluded that the major factor behind the recharge of
groundwater in South Campus area and its surrounding are these joints and fractures. Hence a due
consideration of trends of joints and fractures in the quartzitic terrain before developing any rain
water harvesting program would enhance the recharge capability to a greater extent.
Hydro-chemical analysis of sixteen ground water samples collected from the study area
showed that the total dissolved solid (TDS), Hardness, Conductivity, Calcium, Magnesium,
Sodium, Potassium, Carbonates, Bicarbonates, Chloride, Nitrate, Phosphate and Sulphate content
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of 75% samples was well in the tolerable range according to the ISI standards for drinking water
I1S-10500-1991 as well as International standards. Levels of Hg, As, Cd, Pb, Ni, Mn and Zn in all
water samples were below the maximum limits recommended by BIS and WHO.

Heterotrophic Count ranged from 20 to 2600 cfu/ml, whereas the total number of
coliforms (Most Probable Number method) ranged from zero to 600 MPN/100 ml. The presence
of thermo tolerant coliforms indicating fecal coliforms was also observed in about 25% of the
samples. These samples were collected from parks where sewage water was used to water plants
and from car service and washing centre where used water was allowed to recharge the aquifer.
The samples collected from institutes and residential area were of good microbiological quality
and potable.

3. Learning for Students:

Four students from the Department of Microbiology and six from the Department of Geology were
enrolled to participate in this project. After initial few months of guidance they started independent
planning and execution of research experiments, analysis of results and trouble shooting of failed
experiments. All the students were required to involve in all interdisciplinary research objectives
related to resistivity survey and physicochemical and microbiological quality assessment of
groundwater. They worked in the field to collect resistivity data by using water resistivity meter to
determine water potential and to identify the water movement to aquifers from studies on joints and
fractures present in hard rocks. They are well versed and trained to carry out complete chemical
analysis of ground water samples with good reproducibility. Similarly, all students learned to use
microbiological techniques to check safety of drinking water. Above all this scientific learning, they
were asked to correlate the data of resistivity, joints and fracture, and chemical and microbiological
analysis and plan future strategies for designing aquifer recharge models to support rain water
harvesting systems. Students improved their presentation skills by presenting their results during a
seminar organized in the college in front of senior scientists and professors of this field and a large
student community.

4. Benefits to College (100 words):

RLA college and its neighbors were facing acute shortage of water during summers as most of the
wells dried. Even installation of rain water harvesting system in the college did not bring much relief
though supported by a very large catchment area. This project was envisaged keeping this problem in
mind so that a rain harvesting model could be designed for this area to maximize the recharge of
aquifers along with diversion or blockage of flow of water during percolation. Resistivity survey in
college and study of joint and fractures present in rocks located on North of the college building has
provided enough data that can be transformed into a model to identify a new site for rainwater
harvesting to recharge aquifers and for drilling of new wells to maximize the groundwater
availability. Through this grant, college has been equipped with instruments like resistivity meter
which is an important component of hydro-geological investigations.

5. Benefits to Society:
The residents in the area of this study use groundwater for drinking and other household purposes. It
will be a great relief to all of them to know that the water consumed by them is safe to drink even
without using any specific treatment/process. Another issue addressed through this study would be
the demarcation of sites in the study area where drilling of wells could be more fruitful and
economical in terms of groundwater yield and its continuous recharge.

6. Further Plans:
A seminar in the college was organized under the auspices of this project in which senior scientists
from Ministry of Water Resources and Central Groundwater Control Board and IIT, Delhi were
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invited. The findings of this project were applauded by all of them. On the basis of data presented
during seminar, they encouraged us to apply for grants to Ministry of Water Resources through
University for setting up a chemical and microbiological testing laboratory in the college for
assessing ground water quality. Extension of this study to cover a larger hard rock area for survey of
resistivity and groundwater quality through another project is also planned. Two research papers on
the results generated from this study will be written and submitted for publication as soon as possible.
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Project Title:

SATYAWATI (EVE)COLLEGE

An Exploration of the Issues and Concerns of College-Going Young Adults through
Interactive Theatre Activities

Project Code: ST(E)-101

Wide participation; strength of the project

1. Objective (150 words):
to develop a student-centred and student-friendly interactive platform.

(0]

(0]

to identify the various pressures, complexes, and personality disorders of college
students.

to develop a research methodology that can incorporate elements of theatre techniques
and other art forms such as photography, videography, literature, painting/sketching
supplemented with questionnaires, readings and open discussions.

to provide college teachers with a rich insight into the minds and personalities of students
through the findings of the project, leading to a more productive academic association
between them.

acquisition of valuable technical, communication and academic skills by our students
pertaining to the disciplines of theatre and education through the entire process of the
project.

to develop and present a play based on the real experiences/stories of college-going
young adults, through interactive theatre workshops.

to present the findings of the project at the seminar

2. Final Findings (300 words):

A.CRUCIAL

ISSUES AND CONCERNS OF STUDENTS IDENTIFIED AT VARIOUS

INTERACTIVE WORKSHOPS:

(i) The Security of Women: This issue springs from the imbalances in societal attitudes. There is a
special need to sensitize males whose own pressures are manifested in the form of oppressive
behaviour towards women and a strong urge to control the lives of others. Insecurity is confronted by
women almost everywhere—at home; while commuting by bus/metro/autorickshaw/train; in markets;
in and outside college campus; on the streets and in the virtual world of facebook/internet.
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(if)Student-Teacher Relationship: College as an exciting world of freedom, opportunities and growth;
expectations of students about the role and vision of teachers; behaviour of teachers and students in
and outside class-room.

(iii)Student-Student Relationship: Groupism among students; regionalism; lack of communication;
relationship between the two sexes; gender discrimination; and peer pressure.

(iv)Generation Gap: Rigidity and non-acceptance of ideas of others; between parents/grandparents
and students; between some teachers and students; conflict resulting from differing ideas/ideologies;
building up bridges between generations.

(v) ldentity Crisis among Students: Choosing a career; Pressure of competition within and beyond
college; image-building; fears and complexes.

B. RELEVANCE OF OUR STUDENT-FRIENDLY INTERACTIVE PLATFORM:

There is a pressing need of a student-friendly platform for self-expression in all colleges. It should be
a space for exploring possibilities, where everyone is a resource, not a liability. This platform must be
non-intimidating, non-competitive, and non-judgmental. Here, participants should be free from the
pressure of success or failure and wrong or right. Releasing pressures on this platform by sharing
ideas and experiences through various activities helps to enhance the learning ability and coping with
class-room pressures and various other challenges of life.

C. A script of the play ‘SABHI PRASHNA ANIVARYA HAIN’ based on the findings of the
project.

3. Learning for Students (200 words):
The project was designed and executed in a manner to ensure that the students acquire valuable
technical, academic and life skills as listed below:

TECHNICAL AND ACADEMIC SKILLS:

*Still photography using an SLR camera

*Videography

*Developing questionnaires

*Analyzing and interpreting data collected

*Drawing inferences

*Taking notes of seminars, discussions and improvisational performances.
*Writing individually and collectively

THEATRICAL SKILLS

*Designing and conducting sessions of a theatre workshop

*Giving clear instructions

*Listening purposefully

*Communicating with a group/individuals

*Making still images

*Thought tracking in still images

*Doing improvisations on the spot

*Developing and writing stories/scripts for performance
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*Using imagination creatively

MANAGEMENT AND LIFE SKILLS

*Time management

*Crisis management

*Team work

*Assimilating various points of view

*Tolerance of others’ points of view

*Searching for reasons behind the behaviour of others
*Handling tasks in a responsible and efficient manner
*1dentifying and overcoming own fears and complexes
*Exploring new ideas

*L_earning from others

*Planning and organizing a seminar

*Making a presentation in a seminar

Benefits to College (100 words):

The project has offered an innovative and extremely valuable platform to students where they can
share their ideas, experiences and problems in an uninhibited manner. The teachers play the role
of facilitators and moderators of the proceedings of the interactive sessions. Students also acquire
a number of technical, academic and life skills. Releasing pressures by sharing through various
activities will enhance the learning ability of the students and they will be able to cope with class
room pressures and various pressures of life in a more confident manner. They become sensitive
to the issues and concerns of contemporary youth.

The project involved more than 50 students and a number of teachers actively. Hence an
innovative approach in their teaching has been initiated while the students have developed an
aptitude for learning through exploration.

Benefits to Society (100 words):

Presently higher education is going through a crucial phase of qualitative changes in order to
meet the demands of national and international job markets and nation-building. The present
project aims to streamline the vast resources of energy and creative potential of college students
by providing them with an innovative platform for self expression and exploration of their own
potential for growth by overcoming complexes and pressures. It also aims to develop life skills of
the students alongside various technical skills, so that when they pass out of the college they will
be valuable assets to society as well as sensitive human beings with analytical mindsets.

Through workshops the students have learned the value and need of providing space to others and
respecting their individuality, which is a dire need of contemporary society.

Further Plans (100 words):

We plan to continue in our college the interactive platform designed by our project team. We aim
to involve a large number of students and teachers in our interactive and participatory workshops.
Audio-video footage of our activities will be carefully maintained and discussed/analyzed with
experts from time to time. We will offer assistance and know-how to other colleges who are
willing to offer such an interactive platform to their students.

We plan to explore further and implement in teaching the findings of our project.
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SATYAWATI COLLEGE EVENING

Project Title: Emerging Gram Panchayat Leadership in Rajasthan: A comparative Study of Sri
Ganganagar (SC), Alwar (General) and Banswada (ST).

Project Code: ST( E)-102

Project team with the Vice Chancellor Prof. Dinesh Singh during Antardhvani festival

1. Objective (150 words):

The broad objective of the project was to investigate the functioning of the gram panchayat
leadership in three districts of Rajasthan viz. Sri Ganganagar (SC), Alwar (GEN) and Banswada
(ST). The main objectives of the project were as follows:

i. To examine the factors like caste, gender, level of education, occupation, family background
and affiliation/loyalty to a specific political party which may affect the emergence of
leadership at the grassroots level.

ii. To investigate, whether provisions of reservation of seats at gram panchayat level based on
caste and gender helped in any manner the process of emergence of leadership among the
weaker sections of society including women.

iii. To enquire, whether the leaders working at panchayat level encourage wider participation of
people in planning for development from below for realizing the dream of inclusive growth.

iv. Finally but more important objective was to provide the students an opportunity to carry out
the work of field investigation and an exposure towards the difficulties/challenges usually
beinSg faced in such activities.

2. Main Findings (300 words):

Important data were collected through questionnaire based field survey of the three districts of Rajasthan.
Active interactions with the villagers across different caste, gender, religion and socio-economic status
helped us understand different dimensions of the working the panchayati raj system.

The common rural masses were quite concerned about their deprivation from various schemes of public
welfare and decision making process at the panchayat level. It created a sense of frustration in their mind
which resulted into their reluctance to attend gram sabha. There were other reasons like dominance of the
powerful in the representative bodies, the distance of the venue from their residence, lack of proper
information/notice of meeting and attitude of panchayat representatives towards their problems which
created a kind of indifference/apathy of the people to participate in the panchayat affairs particularly the
grama sabha.

It was observed that number of women got reasonable degree of representation in the system but proxy
sarpanchas were also rampant in the form of sarpanchpati (husband), sarpanch dewar (brother-in-law) or
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sarpanch sasur (father-in-law) etc. Thus women were deprived from the real decision making process and
their empowerment remains an objective to be realized. It was also observed during interactions with
bureaucracy at the district level that they were largely evasive towards the questions related to
malfunctioning of gram panchayats and usually protective towards the panchayat representatives (real or
proxy).

Majority of the people who attended the meetings of gram sabha were guided mainly by their personal
problems like inclusion of their names in BPL list or schemes like MNAREGA, etc. besides problem
related to water and sanitations. It was unfortunate to note that rather than the issues of common good,
deliberations in the Gram Panchayat centered around personal grievances which appears to normal given
the socio-economic and educational level of the villagers.Normally women from rich and socially
advanced family were indifferent to attend the gram sabha meetings. Fortunately, women from poor and
socially backward families were more eager to participate in meeting of gram sabha.

3. Learning for Students (200 words):

This innovative project has been a source of great learning experience for the students. They learnt the
technique of sharing their knowledge amongst themselves, with their teachers and experts. With the
progress of the project they were exposed to nuances of research methodology.

Interactions with mentor and expert/s gave them insights to the limitations and strengths of research
methodology in general and its application in real life situations. They were exposed to diverse socio-
economic realities of the three district of rajasthan. Field-trips have been eye-opener for most of them.
Even though few students had rural background, but the deprivation visible in the villages has been very
illuminating. Since research questions focused on the nature, significance and limitations of participatory
governance, students could see the gap between law on paper and its actual implementation at local
levels. They were aghast to note that despite constitutional equality, numerous methods of discrimination
is rampant in the society. It was the first experience of all the participant students to remain in such a
close contact with their teachers to share their feelings, experiences and receive valuable inputs regarding
the project work. On several occasions in the field, the students applied some innovative ideas to get the
information revealed from the villagers which otherwise was difficult to decipher.

4. Benefits to College (100 words):

The project is beneficial not only for the students and teachers but also for the college as an institution.
The award of the project in the name of the college (students and faculties) and its successful completion
has sent an important message among the students and teachers that research should be an important
component of overall academic pursuit even at the undergraduate level.

The name of college under the University of Delhi was spread in media, among the public and
bureaucrats. Further, the ANTARDHWANI festival of the University was also represented by our
College and it drew significant amount of attention from other colleges and general public which
demonstrated the academic potential and strength of the College.

5. Benefits to Society (100 words):

The findings of the study are very relevant for the social thinkers, policy makers, government and
academicians. Interactions of villagers with students helped in spreading the awareness about various
government sponsored programs and benefits they derive from it. Students took initiative to share with
locals the methods and processes of securing benefits of numerous schemes of social welfare through
participatory governance, i.e., participation in deliberations of Gram Panchayats.

A very important benefit to society can be seen in the fact that these students became carrier of ideas and
significance of participatory governance to the far flung areas of India. .

6. Further Plans (100 words):
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The future plans related to the project can be envisaged for the students as well as faculty members. The
students related to the project are planning to devote their time to welfare of the society in general and
oppressed sections of society in particular. They would also make use of knowledge experiences gained
during the work for their future studies.

Teachers are planning to publish the findings of the project with due institutional support so that the
findings of the project could be disseminated to the society at large. The equipments purchased under the
project would be used to during the teaching learning process.
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SHYAM LAL COLLEGE

Project Title:  “HTCcIgeh SToTR: sl T TN (Goll Ir&feqaear # AIClled SIoR] T AP -

HEFIF ~ 3TeF FN HeAld Sl FEIFeT 0F 3HH! TIe191cT)

Project Code: SLC - 101

ToreAqR (FRSTSTR) T fagarst e
(FeTETa I & 377/ J§1'50,000 -1,00,000 &197 8Y HCcAlg FISIR A GRIGarT & folw 371t 8

1. Objective (150 words):

&

.

dT.

HRA H I9IR & faeera & fafay @ront &1 efagie faeeiyor aifer sae amdet gre 3k IR
&1 A 1 goge fagevor fanar o1 I |

HICcTigeh ST o fafaer qgef3it o1 ez v gdafor|

$H YA Ud HI&TUT o ITUR TR HCATTgeh TSR o TAfder qgef3il o) ol & Fgder 4 59
STSTR &l ATfg ey Taen & seT|

$H TSI} & S TGS thod & &9 # fB3faiee Ser dar |

T o 3 TAshl & faReIwor o TR 9 Aif-oveTent T giaer & fore sy gedrat s
Heholel

Final Findings (300 words):
SR & I & UfaeTi@e gfshar & gefe & fav ‘e« sfagre 3R depfa” s

TEh ol el $H FeAlalel Hlotere o 3caTd fohar ara|

FIeTigeh SToR o faTaer ggef3it W Aliged AT & 6 &l €A1 & [ GET Jeceh
“HTCTTgh STSTR : 13T - Sg<er” forgrm arm|

3T H T IdT IeT Toh ATedTgeh SR URIRS Ug 3afaafie gre areiRi &1 gf fasiad
3R aRafeda &9 & St 3megforen HATST T Teh ARISE 3737 gy o MY foieh FATST faQwean
HTTELT T 93 JA W TGRS FT AT 3T FHIAT @7 & IGATT THR 3T=r
AT SaRT 38 AT} T JiarRer TIET JaleT el &l dedX & W] ST AR Fergoft
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&THAT TG HTHGAT & fadel TR T TR &I Aoleiiae aRAfa & SR fFedr Rg &
IOTcHS YeATAAT0T hT FEUTY & srereht o¥eholel hT dseT il TET & |

. 38 STOIR # IR d3T &l 37efeT-31erT A0l § [51e#t o dAariqs 8 dl o 20 auf & 3ifew
AT T AR AT L & |

. 38 SR #H MR SATEleR d88 15 & 20 TTcerdd orst & &9 H HAld §, T8 o 0 a4 off
& TSteTenT @197 oIt o1 30 Ufaerd gl

. | & FATTh 12 § 15 TTered I8 i 3 15000 & 3118k ¢

. 39 SR § AN d3T &l 3=t 31T ITed &Y STl & [9ad 38 & SATGIaR 6000 &/ 10,000
T9 T A8 T 3T & 38T U & | o a3 T &A1& T df 15000 39 & 3T ¢

. Learning for Students (200 words):

. QT BTHT SaRT ATCATgeh STSIR R AET-3TelT IR fhaT a7 St JEehiehR §9 & “HICclTigeh
STSTR © {37 — SELT o1 W FehiRId g5 el favafaezrera & 1.u. & ol &1 ay @ g
1 IR 9o g31T| farafaearer & sfaera & 7 v e Jee &

. QY BTl & cTohoitehl GTRIGTOT H FHeAcTcT U STl gTAS I (ISH, Tehdel, Uk TS,
TICIITE, ST fhes foaor gfafer diam)|

. Qe AT o “JTaY Tage Yoic el Jellel W 3R arcdifges SR 9 Joic s daR &
faeafacamer 1 gTwTell RUTC & AT 38T AT Ud grsehidr HoT|

. QM ST @R ATAAR Ysteret fohar a1 foradr 3y Jifcaferd Hivrer 7 Tqig g3 |

. QM- [y U [fead & Wgifceh AT & STe feholant ST6TR Ud AT & €Y 5[5
3R caTaRiRe are 3iford feRam|

. BTAT o 2MTET T IRIhT UG TG ol SATAT| 3 hdd H I 2T, 3Tehat, AT&TTchRI, [FavoT 31fe &
TTIsT, 18707, 9LTeT0T Ud 38k TR R sy fAshreret dr ugfa #r drar|

. o BT 7 U e, TR, A9, dEehT &9 § gaT v dgifad v sadgiie ol @
gﬁ%ﬁﬂTﬁ%ﬂﬂTﬁmﬁg@Sﬁmumm 3o 3¢9 dIfe o et gaATTem|

. 3 QI oh ATEYH Y BTAT of dTSTX oh Hehodod ol STTelT — THST|

. AR o fauTer 39S 819, 3T F — Igfd, VSR &TA T, TAATATT Ta @ifAdt sl AT |

. Benefits to College (100 words):

. Plolol Y AMeT-Shg FY 7S FHTTATI & TT H [T AT Il Y HIRALT 57 NoAse & ATeqH
JFHr S|

. Y AU Sae & ATETH A hiolol & 3T IreAqTTen! 3 2er & GfY Srereendr dear &
TS| Ml & iy 3o Farenfden 3mervor gerar 3R A9l 7 SN SS UG HH FeA A
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TG ToTdT| TET ToIE & Toh ATMHAT GEdTdd deiee (2013 — 14) & folv 9 3desT 97
ITHTS Fietol & Taeafacarery &t fiat 71T

9. VIAART v (T & ACTH § Flolol & 3T JEATTRT Td BHT T AT Haeel g3
T FielsT & THsAFT ITH T AT ISTAT IAT| ITHATT Plotel & Sfasrd H T
ey gy H Y faemmett & order afFaR 3T S8t e 91v 388 Sarer afaar &A%
3 Yroige & dgd [T 1|

g, Hiclsl # TFYUHT & TG F Hielsl T Jreddsh Tehelichl & & THE Ud ZaT §UI Th
fohed | 2t TraTat g

3. ﬁ%%mwﬁmmﬁmﬁﬁmmg‘é%wm«m Pl
“HTeaTige STei” WX RIT T T § 3R 376 TEIRACTST RO Shielsl & a1 3 Hrdr
ST | TGT ek T TH.ET.EY. & 1TARIRGT o Florst o 3T MY T ITTelihalre] ATIT FHI dTfeh
T AT STt 7 Fag e Heh | Ig Hiorel 1 B1d & folT 957 T &

. Benefits to Society (100 words):

. FTCAIEh TSR TN IHATATR & T U HHA: Tgel farle HETTT H FS 3T HATT
Td FAGcaqOT AT T SATARRT HH 3T &, [Tl 18T 33T 38 ST o 3R
AR 3110 FHST fonar ST Fehetr B, ToraenT 3ifde aRome =areriter aTst dr eurde=r &
HIHA 3T GRaT|

. $H 3EITA H AIedifgeh IR H TG 21 &l A dUT hlesas ¢anrT dgell IR ATt
T a1 ST faRam o & i sifey freieent & forw Agcayol & ia &t g 81

9. U HEIT EaRT §aT$ HUicd [AATUT & Fo Hgcd ol FF 9red gU & S I, dfad,
SHERT et off Tufea Teely aua fe@r ashd § 317 30 TrhR R Tohd & |

13 svmwﬁagaﬁwgaﬂ%ﬁ;wa VR fearar & 3rgerfed a7 &7 Ig 9o’
FgcaqoT A e G 1

. Further Plans (100 words):

“TTCATig TSR : T T HEY” ATH F HICATRS SR & [Afaer At & JHsT= & fow
§H Th e Gieh forgel 1 faram &2 18 &1 [SI# o Shael 38 STeiR & foht 91w faysensif &t
f2eivor foham STeeT sfesh 56 SToR & aifasy # qAfHoT % Fenfad Alser W fa=r fmar
ST AT ST ITHATT 37 Y SArah fa@ Ay - et @ @grrar ured g1 |e |
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SHYAM LAL COLLEGE (EVENING)

Project Title: anfdawft #Femsll GRT a6 TILIOT : TFPST §Z D UAMT D Tgal oF
Project Code: SLC (Eve.)-102

feorft fvafdermera sroeoT wRdmEr, ®5.101
QU oI Bivor wiew, fawed fAvafdenerer

. . fig

TR

W oer five enflunft afdemit GRT ow weeTr . ogeT gy & Tawit & woel o W fovmfatem ¥ ferom o
T 31 5W O # wag fiom ud nitfafiolr aitog of difie ywogfer o o9 esa o0 §T oI §g

GRT IfSa a7 THRTT Wifd © yawt of wHoris faewor four o ¥ st a5 ¢ ey F To sgor
T § o FREus © sfoandt oftae waer & fadr weel ¥, war wwetoT wifd 3 wigem @ wiftefadiy vam,
sRdta oa sfeoR oRe o weflerae fdrve T Feaiws o 3

SU® W g oiower yenfaa &eM Bl @ WIgg SA0 @RI oY ¢ Uiesad ¥ & sA0 WEW o WiET war §)
56 9T 3 erdler, Ig@aT 7 WollgaT ©F A Woe &g 20 fIee @ Stw@idten “Be Victorious in
Such Difficulties: Lady Tarzon Jamuna Tuddu” ®r fa@for foar o gor 3 fomd Iwed a8
qirer sreffelt arafamar o oft veflla @wm 3w do AU & Wit smweit W oroer @R fibar o gor 3

& st Trm I oiver WIE & wWewdt s fdenfRr @ yrmwent war §)

. #igos oG foig
Tamertfa fagrmer fasmer
foeeft foeafdemera
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HORT HetT

anfdm gemT 3-
E

Environment
al Protection,

faremeft
1 woar et
2 W
3t fitver smTor ifeaelt ower TRy FHtom
4 Tqutey waw e W oA @nr afed aa e whif @t oo er wilenere
5 g fims oW gu sad WM o soe o nfiftafidly @iftog st wag flom o denfie
AU © ToaT 3 ot ®1 AW fdar o §1 5w 9ier ¥y Agroe i T Tof o Wiesud
6 fomamit o wer & wfafy o afififedr & wefen Afore cwReT @1 fdeooor T ge fieedt
favafterera, Sreay, onfir, swnfy fivafiencdr & soo fidwer & sft flonfiaet fiar
7 o arr ¥ 9 sud ge et Renfedt m wiwda Ao wr ¥ went & s owlt w Ak
T gu o gy o forvael siger WIGW o Uftaw §0 §Y UATGTOT WERTUT 3 STUET STHTERUT
8 i Ao Rar 31 o 56 UOR ety T W e o yawt o g waiwor s 3
9 wfter gam fiis Hew 3iftim AGra GaT AIBY AR VY el BT NIeHise AR UGUE fIretelt ST o 3mer B
W Bl O 9qE 6o O UATHUT HR1T & AT ey A6GH § 15 5
10 smdt A T F wos tow & qdt fisyw foer of sfterm Huue Wit @7 Te 3Mmeer
witfterfaaita aifa
Model
Ecological
Village) ® wU
& THgA ®or @
T foar o
¥ wega o #F
wog flom ot
HTEAUT,  FHO
smeRyE  fogrent
o TATROT
e,
nftfterfaaita
wagereT 21
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Economic Efficiency & Ecological Balance) & wegsi & wigam g5 & forvawel yamit siw swmeroT
HIGH W 9 O Y Sool 3P[aTs & Tenfid ger HREIUT Wi GRr waimer & & i fhu o sigeeta A
o witen® faas fdar arr 3)

oier & User 9TeT waToty fdeer Idin woq adee - ¥ ol ow F waoT W g fiede fodw
U ¥ twiftre greelt 7 fasct wifdeus W R w0 §Y adame waw F wimwiiy s sfoe winofa steiwear
W aR foar o ¥y omor S F OgET G ST IS aa weetor wierfd o wemeft snfeawdt afdemsl @t gfrer o
nfiftafidia aitag 7 waq flowm ot faifae woyfer & wefenwe firwe 7 Feaios four on ¥ s sw@r
ofitie ¥ - onfouwft #fdemit Grr o wRetoT : ogaT gE O W & Heef 1" Wgd A I seEt o eWit W
filw foomer @0 g sewr it fawor foar om ¥ swe sfdfter s# swer ofer o7 e @ wo & st
yoifl oter or 1 § forwel Ao seardt or qufe ¥ O - swaw1 wREUs O snfgandt offver o wemer @
faorer wieet 3, sweama-e waimola fiede: sdia o adamer, swaw-3 onfgawlt AfEemiT GRT & HRT0T : Sigar
g O vamt & weel I, swum.y o, oferer, oefler W anfdamt siftew . weflemwe fidwer, srumu Jraioa
S|

wgn 9w W forfom sor woft smlt @ wer & ogenr @ yand, waiwofy o vemlly fiom ot @
sfgeig fhewr "Be Victories in Such Difficulties: Lady Tarzon Jamuna Tuddu" & sft
Suire aram ¥ wist wiereen)

50 O ¥ & 3o fooeft favafdenera & uft aga smnlt ¥ fomer 5w yer @t sreawor UfidwET ®T
sy foam) wrer & sHd forw o0 o whew o fenfatue ¥y e ufd oft sweft masar snfia ow ¥

fioer s srfeaelt owe ey ftom
Totertfa fdgmer fasmer Totenfa fdgimer fasmer faect fasmar
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amer-1
gt fiee ; adid wd adaw
Environmental Concern: Past & Present)

TddTe WA & UAToT gar ®©f gaf of o W #se ¥ oo Afsar & awaw & aifdsr ¥ v awer

g

o fore o7 o HeMgeT T U® UL ORUT §ART o 6T 81 6 & ST o feefd ar o, S, oefta W
anfgarferdl oF oet oft ywrfid Bidt ot §1 o ®@ user YT oEm e b vaiwoT T b
foun ¥ formmr wora am orar ¥ ST fd 1989 I TwH Aewfler of U DA YT W it
WeY AT AfGem @t wers yedt ®T The Planet of the Year ® ®U & guifm 3mor it TafaT
UG NATETAD FET § U 5 Sy, TGy T iy wost o YW o) uniaor oW
BT O TS I ©T T ORUT ¥ URfefidi ¥ Tar sfdyw ¥ upfd v wgs >

A HEET O e & Toot I Hega d fiedt Wifger ¥ sao aufd W AR wu
BE wHORlT wHT F dorayg uftads d B © wenwer nulfufidl ugee ®  ose deofa, 1989
wigea o1 3t JoeR foar arrm ¥

TafmoT ¥ g ¥ - a5 aarwor oy Hyot oe ar §enos firr gam ¥ gy eedt 3 weut vedt wo
JoT ¥ smgw ¥ o sy uflwform offt wear ¥ s wow seh wnfdm off Swr ¥ wafmor speft ewg
"Environment" ®T 311G & 9T or ¢18¢ 37 'Environ’' T 'ment' ¥ forerat sar § fomor aref smga otam 3,
Encircle or all around) 3@ o ait 3K ¥ T §¢ ¥ 05 UATwWOT ¥ WeQUT Yedt awgeser i smga B, oA
UOR el offT Tew, o, 91 Ud S Hedi ¥ 3Mga ¥ WY offadiser dftw T sdifdw wedr g smaa
¥ 780 wU ¥ U wEwusa Lithosphere) we@iser Hydrosphere) argsser Atmosphere) ¥ wefem 3
I Tt Menfere waimoT o1 J@ F

et o wftftefddia Ecology) W #igsar or wa o #gsa fomar & yrfla 31 witftefidia dsm
Eco system) 3ideft & o vt & forermt wam B fowel 'Eco’ @1 afdwmr ant Am & ygwfie wafwor & 3,
Jud 'System' I fSwEr ww o5 ar woven & ¥ Wyt yedt sty W, i € aIgHUsSe N SW W foraw
o oy offt uw fifdne ggw swerr womeft ar dsm oF uftmferm BW w0 ¥ @enm vafd ar wafmor @ wwer
AT WIHORT TeNfid o o dae ua o Afta F o, sifig waiwor o st wmfem mw ¥ W
YOR 00T O o gfte & offt Hge™ e aimeor wo o @ wu F o o 8, fower wiiftefidia dsm oer
amT B @R ewi & uliftufidly oy e safdume o simfask @l Interacting and
interdependent complex) Tafie @awer 3|

ufitftefiol © seads @1 afg siftr oo & o ome 7 swey, fRugdtor ot sew dfie orifowt @
orE & S UeT o Woar &1 ofta 3 Jad wATeT & AT UWR HET o1 wdueer
$or ud el eawdt o smey & forw ofadweew o fder em st ww W
dianmew o wfitaficdta fige o fiaws #m@r onr 3, o a8t 1869 &
TAegRILSIT 3focider of WAULH Foreion Ecology) g T Uer fdar| sfeicioer
g ufiftefaet fisne unoft go sk sud @efon v smdfae wapl et
yguee § M st me oftuafoor wetl o fafder a@t & wafes fdar S 44t
U5 1846-1903) of S "Geobioceonosis" ®&l, AT T8t 1877 ‘@wl ANMGaH o
"Bicochosis" @8I §Hl ™& 440 & THY WRAW @AT 0 Microcosm ®&T

)

.aﬂzgﬁlev
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ar a8t 1939 ¥ fmoea o S 'Biosystem' ¥ ¥ wAItd fhamsk Wey WitdioR e "Ecosystem" @1
HT6IT 91T |

uiifterfioly of euft ¥ ar offe Yenfaot Grr g6 TR s & sHor daa At @ er foeg o@
U5 #EAQUT HHO-SUAelt faigme & wu & T ¥ NI fdwe ot verfd g v Nefre gwifd s, wEwHwT
aft S @RI F uSmTaSt HERd ©F yuoe 9gT ¥WAW Upfie Hwwer oF sfiw d5a S wen $N
ufifterfdata o ©F Hgee Soee oen| U fummenr & BotaRU SART UATHUT Wigten Bl oo formd®
TCRARY FIOT Bt FWAAAT W HOC B GeT HSUS oY) UGG denformdr of o ¥amem fb swR W 1m0
ufiftefdola dgea ®T oISasiT Hoelel HIME o 91T a7 ofid-oig3il a UlGaT & T A offger ot wWoe 3 US
o aEt eror ¥ fb adae F dsnfodr o w =mEfie wiftafidla Applied Ecology) 3 ¥ fomd
JAOTT WA Oifd® WG D HYUT HWaHToT BT RTe fherm oner § 3R fdeowur wd 3@ afier o @ o ot
¥ foadr sl edft oftdr & oo oee ¥Ea welt W Wifd WOt senUs 3 ofidr d wo Tw daw Ad e
wene ¥ 56t oRoT ®F IR 56 frefd wafmor swgee ©F 56 as & fore cfeler wige waT owm ¥

I & 3t F wimwfiy fAae of war & san werer smaT ¥ W wimwiin g, yafie dwest o
"B, UgSUT AR So-fifdemT o wer 8@, y@vseta aa snfe wiwoT ¥ 9 UgW WaAmela fger © wo i
"o ame ¥ snfia oF st 5o R ©T Wiwem oo ot HifdRT ot ot T B, I @ weewr D AN F ogy
TA¢ ¢ b Dot 3K DY ST ©T JUDET BT WoaT g7 dfolw, dell, YWIH T UG SW WG & foad e
IT| IMA ¥ AT UWDT of 3200 T UGHT SR ©T TR ®tor UT §5 ®T yraewe foar)

foweft or wfgdt & sa wawelr ®©F AT s fem ¥ @ fifdne womwet w fower sftor ger wige
R ol BT wifge? wAoRld wET & W AR ¥ a7 yoe of % ¥ fo dwwer @ Juder oo & et &
fdes mnfdd oft BT ¥ Rl Ywa sk fifeer Ysnfodt o fiss wBmwR 2o & ST o wew, W ST D
uft me o B s el ot wer: qff @ div gow w fdun fowr sma 3 wg 1864 ¥ T fdsmer ®T STow
fovar oram) cwwrer 56 fdsmr & Argd W oorer @ AEwyUl AR Welifio e weee srefg tost W o
ol DIftRT Bt T

diodt wdt ¥ o 9 fivg gg gu 1914-18 @ 1939-45) 3 a7 ol fdvg gt © weuig Hyfs @
aEud ot o gwea §§1 5w wedl 3 sficmor ofa Fddter of us swew fhar § fo @6 o fiwer 100
wer & foaer ot @1 yder fbar ¥, sad yddr o et I@T o1 wder fiser 10,000 wWEAT F oft wEt faam
1960 ®T U@ MM FHO wda frer oo & b o yor erdt & woweET o yAer fdar o wr ¥ gwt
ggt Wi alid dlo adt ¥ sl weel & wyggt ofte Isnfow Wer owla o fdaw @EEE A © yowRE o
agrayel gfdrer foemd sudt orfer of Wétarse d TgT TUET FAAT D TORTAD YAt W AR eawer oo

o widoifo® wU W s fowal wosft wuf B weft ¥ & wany wiewr & wg S awr Y3dwefder
fouma & B fouer smee em b e & F S F NS gee D DRUT W] HRAST BT Hoe ITERT ey T8
it 3in ¥ oAE Barry Commoner) o fiar st 557 ugw § sedid 560 o107 W oin four fd daer @pm
amete © AtaR ¥ & niitafidt ot wawn o 5o agt fbar o wear )

fimmefer Gelf & off Wi fdune W ¥ of 50 M5 © ©All © T i TPHE T I §1 ABTHAT aifed
¥ ywamdt fduwe o fieder 56 o W o fiar b senft ofioedeft Yeit Swft wffy fo ymfie wewer o
a7 TUTGT O16e o BY| UdtegeTer TN O S W W §g7 o four fb yqpfd & wer geew aftd ¥ offaw offor
forg ug owlt ¥ & geflor gk 3@l @1 swawn ome| o8t e G user wger & uequft oW AWl o sH
T o fiar wmoT o eft fo yeft W Agsr @t oewie gga 96 W ¥ 99 1960-70 d svw I uflwsft T
& DiAew I oiwe & fiaRt w ul S owoft off JEft Swe ema F oft wwimo s & e g R
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50 wedl 3 Uftig wafmoifas wmen ansfier o oft ago o waimofta gt ot siw semr e ¥ seft Swar
feaera @ uftweft smor o gwfivl & Sl W SdGRT d HTGRT W wawer Jorm wifd e Ash) TIHTD
Hornbeam) 3t wg@ Oak) o U5 amefior @elt @ ofifder & smem o smws & of awdt afthar sk
anfgaifedt @ g 3 sist g ast snfuifeddt o wier s wemw & N o s ©f ww fhan swma @
ufSmsft wre w A i M, aftrm adt & fber w gy s dwer F sNeNfdrw ygwoT & floen srdeE §T

1970 & @@ ¥ ¥ R @t ywfdmar S s BRUT o7 T JEieT S B T BT BT FET e
| wseie doft deer i afdoteng @ Fvew I fAler D owoT ey gaer ot dorem BT V15 fgar aw@T 1980 B
wm & UHe ¥ flowm d uo W au Afsar O Ve o o Difter @t o Ot witftefid s weear J@t
o1 8 wa A5 foar o

o1 9ET OF TRT SH 90 OF #Eg o U § b 1982 @t § we 3w sfsum - ¢ wE fdlom
farE et Ferayo’ st woarnrdte w gonell yarma sweror aweft et forwer srferer smrawer ot wga AETARUT fermr
eft| siforer smrater or ¥t dfeer o 5 fswfedm Reductionism) fiigred ©F s fiar fsmmEfoon @
aef ¥ fo foelt s o U &F @@ oo fidn Jwd o UsEHT W wor swem sW RO 3 eft @t &
ufiftafdola suerr of geen & fordelr of gee © wer wunEr ©f e ™ ®f gt W ow fdan a8
fiom & 9ga U dofeuo Afsar o W T® AfSeT ® WY & Wl 37T

ol yor fioftd 7 foomefia @ & fiv o Jofte fomear smar off oemnfR 31 wafmor & o &
HYaT NG GRI Ao Hactell o A5 dUTe f3GeaT ©F SR Goe ®f fIredl, ot Wioew weee 1972), far
f§ dodr 1992), heewsel 2002) 3 ®o@a wEew 2011) & Pm fieer dia ol F daa Fifdae
wASar & woear sifee ot urm Y o shole W @ ewour o©F dma @ fore qoelidl waigtor @ R &
wEAfY v U B, Wifd AR ¥ WAdT DI BT TDGB MDA BT qiceT oLt o7 WY T D FY
3 odasEIHTHES © Ha It Jehvle BT §1 BNaSHITHES B mert o oot sl do o waEshar aat
BT URT B GRAT ¥ S ORIG UATH0T & AT W UD HE O A WEAfG IR O WiHel AT tifdher @ suaiet
BT D50 U5 WEATT YSTALNe |y ETRUT 181 T US|

o8t d® SWd oF mitftafiet o wa ¥ a8t yamfifRl ¥ oot v & oot g fiedt ¥ ast e
AR g om Yorae ¥ a7 galt R o uftweft eme) ¥Et B awft awf @& wRUT @ fw war oerer ¥ afew
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awaa & waEE fiew s wwimeha milog @t saem ATeaTElT © ST B o GRT faGhRm
T 910 o WRTUT WiHfd @ wmmste erRyufedT i goor ®f e 31 gft fiow o ger on & g fdar
foeft wwort weraT & s weft snfoawh wfdemsl & vaw wusdty ¥ M 9w a@ vendfta wyEGET B @ HERTOT
¥g Won, PrwEa A UsTer @dt el 0w do@ g@ wenr @ 8em ¥ wue woewT und adt 8r Wt
vt fiom sk wfitefidlr oifloe & fefode s & s@fdm sa snfoamt #fgeml & w@ifid gam
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SHYAM LAL COLLEGE (EVENING)
Project Title: ST HEHId, STSIR 3R srarde

Project Code: SLCE-102

1.0bjective (150 words):
fe el faeataerera & eaRT Yeod 38 Sl Wele i Yo 33T Fldh-Ec) & faeandar &

ey AT 3Tt FLAT WT § difer 39T 1T {F Foraed ds DfAT T gt TagRe Ta
JUTIR BT, AT &1 “3YHT FEPId, SR AR Tu0er” fawg %ﬁtra:réraw—{ﬁgm AR aRaT
STSTR Y ST9eT & Sl g HILTIHT & AU Trotere S T HTETcohR g HRATT IR 3 Tel-
¢ YT 3MYfsh Ta9el qEdd: “IPT A$es” Pl TRTETd F 6T &1 ‘SeIdel hr @IeT” TEJd: ST
HERIcT T SR & HEF 19l HEY & TUY hl got, FHST Ud TgHlelal hl T &1 T AT o
AT St g@RT 9 Affes JehR & 3cUTel 3eTeh 3TeROT,eIagR, RIGT aUT Wiel-urel 371fe
3iehleieh GgeI3it & fawg & qruffiss Faamw (ool vd Hag & HERTIRT ) Uehd &lch oYl I
aredfae fafa 6 @iet e 1 931 fhar = g

SeIaere &1 & gaRT feeol Ud H{as & 1-14 ¥ & sl & Hedt A 3 arv yrafie adaror @ grea
AT TG ST FT HeheloT b T $H M & F1ect fAseht 1 qToh ash Tgare & fow fawr &
Heftra qEde &1 aia et 7 garfod forar s g
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HEGTY 1 : FLAThIIT, ST HERI N T2

A 2 : ool # SR AR S8 T {aUROT 3R Tad=T
EAT 3 : eheitehT shifdl, Ta=Taet 3R serdet

3EATY 4 : ARG HEH (T RAGT 3N Ffcreaen

3EATY 5 : T HEH (A, TR 3R T2 : feoelt & TaRIy Fest 7
3TEATY 6 : SUHIIT HEI, TR IR TYH : FFeIg & (AT Feal &

IIATA 7 SR o T SfiaeT Aelt &t wemfad famam &1 ooy, Tarehifar, fRueT s 3nfg aeer e
TRl &1 a1 § | Tl FATS @ et Go¥ I & STe1-HIAY deh Heehl wid-[eReh decd SeR
8 &1 IOIR & 3o Hed U, 9fafg T ufaser i Srelerge o o TR siast Hear 7 i 3oe B
fhaT &1 50 $H & TUY S6TR & Ha 3FT I§ Hehell ¢ 31T STSTR ST & §X HI0T S Wlel-TeT,
ITIR-fAR, cTagR, RAGT T Hrer Fereh! Tl T T6T § | TeI9eT W) STSIX & FHATE T oleh &1 Efaiat
HHRIcHAS T dhRIcHAS A A fhdl T gge] & YT AT fAUeT & TF H1IH Hlel § o1 g0 o190
HRATT Jea8]fd H TeUe W IS dTel dideh STolR d 3YSHT HER (T o §ich T&T Y Sell-agelT
3RS §| SU9T A I dred IRATAN F G TTAa7 38 2Mer i goasqfd Feht| Fgedaror
3Tercllehe] SHET TR 1T 3R TTeeT forsehsit & Garal & T I Tecleh §9 H TS o HHET B |

2.Final Findings (300 words):
T QMET o HeT 38T & TR $S Heecd Qo1 TRehe =131 T aTSeT foham 1T 3R 57 IRBoT=A3it

o TR T FRATICHT T T H13T 3 FAHF HIA §U Soall & WA-TTA, Wel-Fe, FAR AT, FRIeT-a,
SirdeT-Qrelt 3T & Fafrd T2t o Sca ITod et I TATH haAT AT & |
1. JLARIOT & o1 H Tl & dToled —N9OT H Yok 3cUlel & aedl & AR, AAdS v
Ao faenrd 7 &ig IRade AT 3T
2. dIeOT o orFa®y sedi H HIT-faemg T ygfa aér g
3. TAUUTHhcAT3iT GaRT &Tel 5 31 oA cieh-HAtTioleh HI-IT3T T 3e]dTelel 6T ThT ST T6T
gl
4. TSI 3TN SaRT STl T HTGeATcHD TTOT fohaT ST ET & |

ol URHoUA3T o 3MUR WX ool 3N HFaS HETIRT F WIed HTEgehia [aeeivor o foysensit
I SH YR gl oI ThcT g |

qﬁqﬁmmﬁmﬁﬁq%ﬁazmﬁaﬁwﬁmgm%ﬁﬁ%aﬁwwaﬁﬁ
o IR Td ATATH fashTE o) ot TehRTcH FTd UST ¢ feherc] ATHATTSIh Td aAfcieh Tge] N
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Hh ABRIcCHS THT qTTITE |

I AT 41T 3 &g o <ffeh @t Tl & P-value<0.05 &, 31aT: (HO) o dredlienor & a1
# Tl o GTell-4IvOT # Yl Scutal & sedi o ARIR, Al T QAT Tdehrg 7 Hig
qREcleT 6T 3T § 31t 81 a1 3R dohfeden aReeus H1: “dedientor & o1 7 sl &
ATelA-AI0T & GYeFd 3calal ¥ gl & AR, ARTAS T AR [Ghd H HhRIcHS
aREclel 31T &7 AR §9 & FIehd &1 TS|

AT ARBETAT & FFTIT TRAT o HTEIRT fAReIvoT & TIC E31T & o SRATHYT & HROT et A
HaT-feme Ta 39ser & ygfed 91 & | A Wifegehrar o1rn 7 g o Gfeh 36 IReFodslr § T
gcehl & P-value<0.05 §, 31T (HO1) foh 3T3eT HEhid o worea®y seal H S9T-faeird & ggfd =1t
qET €, 3T g1 915 3R dwfeas TREeTT H2: “TTHET FEHT & Hered®q HAT-faemd S ggf
TN THFA TS |

el AR T & FHaftd TeaT & AITETh faRevor & S fishy FIHe 3T § 3e7eh 3eTaR R
H 1Y A dTel HTRARTET I TTel AT IX Jeh TUT TATaROT hT F&TT ScATTe; S Hhlafell JTaerait
& TR B A6 I | I WTEIRT AT & g o ok 58 IRhoT=T & FFTAT Tehl & P-
value>0.05 §, 31aT: H3: “TauoTeTsheci3it SaRT aTel 4 d 37 sifdeh-HeToeh HIIT3 T eTdTelel
=TE1 fehaT ST T@T & Tlishel g1 a1 |

Tt IRFeTAT & FFITT 2T F AIfCTRT AT § T T & foh faaTaeT 38191 ganr st
T JIIIT $TaeATcHh MNYOT & FohaT ST 7T & 3R 3myfaish faardet st v sraaai3it & ary fefars
T & TUT 376 ITET I & [oh I 39T JTHATTRT T WIeT AT el AT @G & ToIT AATT|
afe wifeghra T 7 g ar dfF 38 IReEFeusr & FFfd geat & P-value>0.05 §,31d: (HO1) f
“TEr=ATI=T 3EZNT AR Seeil T JATT HdallcHeh AT & el TohdT ST T &7 31Ediehd 81 I 3R
dehfeush IRehoslT HA: faeiTuel 3T eaRT sreel T AT $dsilcH MVOT g fohar ST @7 &,
A BT TS |

TIETOT & ATETH F o7 TRaAT h SccX (FRUT) T et o T AT §HoT T T STTefod T JATH fomam
f& 39T FERT UG AISIRATE & 58 T H du9el & o¥aeR &l eiRa va RERIT i arer
fafiesT el 7 @ HiaT AT ged SATET TATGRTET § difeh 31 geahi &l fAfeed fhar o @& 3R afg
3eTeh YA FABRIHS & of FURICHS HeH 307 ST Feh. 3 38T & fav BAge i
TATTI T E HERT Tt I |

SIS 3ThaT o [TLATUT o TR I [ASHY T 7 g Tg Hg Tohd & 1o 1A TAI hleFdleiee oh & 37
RIfegc el va 3uEeH! & & FHE Jeli & & ggell ga1 37ATeT MY feh deheileh, Feiell Ud HUR Shifd,
oAdYe 3cute, famaer 3nfe A 3T Sitfeh 5@ ST b Give T & o 3usier TEpfd vd SeRare
& HATeeh o T H ¥ AR SAYT Sl Heced ol &G § FeATTAd X TG &1 AITEIIT & H &g Al T§
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tceh Fhel faeelel & SRUIT hT HEcaqoT & & (60% 37aT SATeT) ST Y TET & |

feeel 3R Heg T Tofall IR AT o Tesl H A ol Al HGIRT & ToTe] H IS W 9 7o
=TE 31T, Ig S8 A g AT TRPTATHT hT HT T o TA&TOT & a1 o &g gierm &, feheT Tk
&Y 2EY T gelTde 9 TEHR & 1Y JgT & SiiasT 7 qared R_fgeran giesra gy € 3R 5@ 3mm )
3R S ot Al HETAIRT & Fe5 feeTered Uge AIH= 317l B:-

SIS HTRHATTRT & Ig YOT AT o TAAT U1 9T 3RATen0T T &1 91 &, o [Gooll &
HTRRIRN SecReTATHT & HRAT FEPIA & TaHAehor & T 38 TSR g, a8r AFs
o S8 TPRIcHS HTT| SHHT 37 Jg 9T ST GohdT ¢ [ ool & Ja0T &1 g g T
STl &, FHAd: SH HROT HfReTaH 58 AT 31 78] 7 weifeha fewrs few

ol @ 38 # 1-14 a¥ & <Al T G-I ST AGA H PR JobaT HY dl oS &
AT THAT @ T AW § & 39 qodl H BIeC T8 e T HGd T6o-T6e Thel §
USY| Ig WM 3T foh HeS & areell H ool o qedl T Jofell H Ay i g7ed A g1 fGoel
T 5P W AT R Tt 7 AT H AT ot & 9 W & | T FFTe=IclT T A gl
ST Hehcll 8, olfehel HITacT: TG HROT g fob ALATHIOT & TaTal T ol feeell & ollT HFaS hr
el & 3178 Hegreae REufd & 91 arv|

A2HIUT & BIEa®T deel [RAST-dF 3 3HF FTSTRIFIUT I AT Gledl HGIAIRT H FHAALA
W%ﬁ%ﬁﬁﬂgﬁégﬁwﬁaﬁwmw%mwmwﬁw
AT I THRR FAT & foh glal FeTfisT aodl T ITaHT FI @R & AR g giar g | a4t
AT & Teld fhdr o Jaferdr o & F#ag &t gl SicaTeH fAerar 81 s Tat @
TG HeX T e [Eeoll-Faes H orerer qa= g

Eelfarstet 3R =TTt T oo Ueh AT & ool 3R HFeS TR ad & o aedi & fawra &
geTehl HEdl AT & 3R SHb HPRIcHS AR FThRIcHS FTd TU9e W IS 3 ¢ W IR
JelellcHe &9 ¥ ¢@T ST ot el &1 Fade CtaAer thed, Aifsar Ieg 3N aTeiR & e
# 31 B | HFaS A 3I3csR 1oy, glell Fonfarst, JITerer A 311e 1 9=l I S3TeT Jeira & |
STol-3H T TGN o ST hl Jelell Y Al HFS H feeoll T Jofall H STel-37H T &1 31T ¢
feeelt 3R agFaS & STt @ forsAToT s 3 sreat it Reafa &1 Sraer &1 s St ey S A
ToraT @Y 31eTeh TR SToT-HaTaY el ST 20T T Terehl F SRR 08 @ A

oAt # 34T, gfatg 3R gfaser #I giffie e & folv g3 THT Tdc & Tafai & a1am g
TR T8, JTRIhcTH AL o 3olel & HIY JHThTH AT SH T hl Y T7 ITELT &1
AT & | T 8 SoT TEH 3P 761 I§ I1AT | HEYT H gl Sif Hehell & STofRale 3R 7T
ERTA & HROT “TAYTH A JE@A' S aAfdeh Hodl g GERRT T MR Hod cTaEdT H
31TST Teh et @l hT AT 51 W81 & S fewifet & @1 § 3R e T W S 73 Shaet-#{ed
o1 T8 8, 3HH Jea8fA 1 [ 318119 81 o1 eufaat & sadet sff so-f9ars @i gl
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3.Learning for Students (200 words):
S Y A=A T JUH 327 At s arariores Feafadt & 9fd Smerees, a9+ & gfa

e 3R HRAT FERTA & HTET Tl AT| TG G YT HEHI 3N IR T
THTE 3HTeholel et 8] TohT 1T HIGTOT & SRl faeardl ¥og 3=ieh a2t @ aeat & wifad
g3 TSHeTehl AT oY & 39T X ¢ & AT Y STASIRT YA I hel ST T T HeARote
THST HY ING H 38T AT STHIT T BI5 & T | 3T ATY JNSTAT o GIRTeT o6 SToTR o HI9oT
T FTeT- HTGU o Siael I Saelcd T SWT Al S<a] 3l FaTel T Ueh HTLeh HITAA dAqTFcten
d AT FR alt W faeamedf axd fewrs fav| s=ue W gid 3=ara & faeg ardes ser
351 &Y afdeg gUl

QITET ATSTAT & GRTeT A #11 Fagardt #oqg afdest aig it arfafafist & doree W@r| gearael &
&arT faffeet aRaRT 1 37 Tt 3nfde aRfEufaat a fafaey Shas Aot & ey swder
& fawar # 37 AR-faaR & 3ot IR=T g37| fafde=T aerdeat & favat & garT Harel-
TSI & el H 3oThT Collldole d TaaTdeT TTe i cATagIRe Tt I IR fahfad g aRuea
glel ol AR TAell| faffieet Topell a STSIRT 7 Sooel 6T FAfdat 1 St o & e &
facanfdat & arefares aUaRT & AR & 1Y 37hr eer & AT 3aeae difdhes THST Hr
8T Uep TaEel 31T T St HTasT # 3oTeh 37ehiefAeh Siidet 7 Hgecaqor &g g1l
et garT faver & Heferd Teh a9 U * SadeT i GieT” &1 AT 3R ATl 3R 38 Fars
T AT TUT FAT —FAT R 9T § T 37960 TR Taige T ST $H &
JHTOT & foh hrcgex Tl deheileh O 50 SRTe 3oglel GaTdT gTiiel T off 2|

‘SAALAT TATSIT & GIRTeT 39aT TAW T FgedT I fafdeet ST &r 31a91d e g ufaai
a1 feouoht e 3fe wrat & S 37 R faRard g FaiT 1 TaR fhar ag saaerd o
Y 37Ha haT| et o wier fhar o dier arelt & fagamdt shaer # g 3o fow
TafOTH 3aWR AT SIS 3ogial YT &THATSIT T TIF UgATAT| SH &I H Ig SAALT Wolde
HAE S FY F37 ITATY 8T

4.Benefits to College (100 words):
SAIARI Wotere & ST Siclel [AfReeT Afarafaay &1 arelt 7 _Affes ararfFat o ffear sar

1| Tafay careamsll 1 3MAlele, FAaToT & 3eIsdl T =@, U & Hest A fafdes
e AT T T, el 3N AFTS AGIRT & eI, HAGTOT & HETchR & GRIT Blet aTel
3T37aT T |G let, SATARI Telloll T FATRAT H Tgagent IU Hiclst I Tehole Gl hrd
A 3M1TE 7 TE 8T ST Hehell & b Teh VAT SCHTEYUT ehraiaeh Hglel Ja11 [ ardes @
Afha TNTeret TATST o fRIGT STt Y ST gl gSah 16l 1§ IAT UT| & & Teld Teh 9 &
TR q7T # ool T #FaS ASIRT & &Y §oIR Scaaran3il & gfafsar &1 aderor &
CART 9o ¥eT, Taffeet Thoil H S Sl & WeA-U J Siael-Aell Fatll qeat &
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Teh=TehTOT Shiall TTT feeell 3R HeS & STGTRT o1 YT o Hesl H fA{eToT-oIeToT et o
ST HIH UTed 92T g 3Tehst &l AITETRIT HHEICT T HHA & AT RO d ATHT GarT
e oSSt T YW GITaT & A1 Hl THA H 58 TEAH & TR0 1 Fagfad caaedn 31
T GHT &1 UIAT| Ficlst F MET & 36T TR0l Sellel T FEANT ehT W fIh T et H
Ig HTeiee Sgd PROR g §U & Tg fAHhra &9 & gl ST HhelT ¢ |

Benefits to Society (100 words):
UGS & HeH H IRPeTANT & HHET HTelleh 7 IUHNT-HERTA T SGINAIG & AhRIcHD

THTET & TG Y T o TU [Fe=1{afld gema QU o1 @ehd 81 T goira [t sifdvsmmaent
% & OfAd 61 § afes faaraserdr, WeR, Aearedl, diddT & A FaFe Afsar g
SITHTIROT & T o €1 8o gerat & €1 58 My by AGEING 3TN § Heced FHS &
forT SmeTerTes &g 8l Gehar g

HfFeTIeRt & fAT Gorra: TEJT MY & A TTod A3 TG 3Hiehsi & [0 & R W)
HTRHTRT (ATAT-TAT) T fole=T Gora ST S Fhd &

/7
0‘0

Tolfastel g faATe EsY & SRIeT Seat & AT GHY Tdid o : dlfe afe s<ar T arerd
faraTdet/asha & JTTad 81 T6T 81 ol 3T Jier &1 dcshrel IRsHl o ST | gl &1
SIS ¢@et & GRTeT T 817 31ohell T BIS 3R o7 & Tolfastel I JTdl I TET (W
fered & &9 & of | GaTHET & A geat  ATr-Rar & G v o 3aeTdar § g sud
HEcdT Y ASTAT 14T |

faaa=t garT & S W AR T et F v 7 3¢ Rifara ae 1 93| e AR
3T QT (IS 1S BT ) IHRT TS FHATUTT AT : AT CATASH § b AATI: Ig 1T
1T ¢ T 31feTaeh Seat 1 QI ST +Agl Gell 3 39=A T & 3eT IR AU AT FITH I &,
ST THETT T TEY gl 78T &1 T T AT T FaTell T STaTe dlfeher &31 ¥ T&AT ST AeT
e & I faeare & Hoh T it 3e7eh 31fReTas g @ & ag = &l

AT & IegemaeT T Tgfa SN faTe STt & FHI & WII-—AY AeTel T HRIFHA eI
et T IThaT Cellfdotel o aTdl U ISl aTel sThRIcH THIT hl hdl Hiel H TeTIh &l Tehcll
gl

el YHTT & dTd-HeJ U USe dlol dhRIcHS THIET I JAT-HHT FH T & fov
HTAHTRT T AT T 3191 Sl T g2 Toig I o Y Akt AT &Y d= &l HeAT Fd HAY
AITAYUT ST & IHHT HTGAT T HFATA *{&?dl%*éﬁﬁmﬁwmﬁIWI‘g,
STl T h3T Y SU-UHBIR AT AR AT §Td AT HAARY | 3TIHT 39 dig Pl STdgR a9
hT HAT-ZRT hT U SAeleT & TIT HiSel o THeATeehT & Ta8g T ST 8 |
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Tl & W@A-UTT Uq Gifteah 3R T Jrarfie TSeAgRT ifasraes! T g Siifer  FAweT
A3 T &= & gareh g1 STl & | 3THeTareh! BT =TT o I Tg FiATerd Y & s 1
(TTEHT Tl STTet aTel) IR—GifSeeh Td ek~ &l 3MTedl &A1 ol ST |

STEl deh ST Sl & Ty T § o AfRemTaeht T ARy § o 3 Ig giared s H
3Mefoieh AARSIT Aerat (fAfSar 3w, AaTser I 5ca1ie) & HRUT o HB3CEN 7T 4
afrd & 3§ S| S & Efferd AiRes fashmd & foIw 3M3es e Hcaraeas §|

e I=aT glaI-FolThoT H T 8T ofdl df TSI THT & ca1d & gTdi I gieT —FolTdoT T
STST =7 STel |

39T AT H A 3 e TR T I 3HHT AATHG TE ot I TAHT T SEATA
HETTT oTel PLAT ARV T PN FPRIcHP FT T JHASTH TS H 3TN & 3cdeed el
Tifew| afe soar fFdY fawT & #1197 6T 87 af 3THT THTAT T SATeleT T TATH T AT 3R
3HT HATHTA el ATgU |

I T 31T o PRI FATAST Y TIHTeT R8T STIEAT & Teh T 3797 & & H QT STeT
AT 1 3T FeTHST o HHAY T WIH EATeT IWT SATAT AT FHiTeh Tg o@T 1T foh 3ifAarrera:
STl & TRel § 31T T I FelTHoT oh FHY o ST Tg A AT IWT IAT S feh S T8 &
37ThS TdTA & T 31T T2 ST FATHST ! Uah SIST /AT A delld T R A 6 |

TarTIeTeTa3it va fauurstendisit & forw geima:

/7
0.0

faTIeeranst v fauueeaist @ aifge fF a s<ab T 99T HFH A HH 3+ 396l h
I 37 57 Y St STl & TAeeT & folv 3 8T £ |

faquTeTehdT 1 31fdca EAR 56 AT ¥ & & fTaw 98 3cUTest & AT S 9Ted aidl & AR
39 3cute &9 # gRafcd sieh oT: HATST I &1 TEJd il o | T el 7 3@t g st
ForeT I ST & [ ag o & sfasa #r

(Far9eT) &7fer o g 3EY TAT FT ATAT & T sear (Sfh 21 &1 7~ §) T 319+ S19R &
HEST Ueh T 3R 31961 anerafaar 1 f&g Fel & T AT o §9 H of GO ale hig o Tar
faraTast a1 3cute JEcd o Y i Sl o AR 31aT AT A fahd & foT gifasre gl
TgT Ig et ifaeafarqut & glem f& afg favueradt swied scdea FraeiT s gt
3oTch 30 1Y I T HIARC AT ITUIATITET (CSR) & IR H IW@T ST AT

Tt & forw gemma : <[feh aear 319a) Sfeh AT T Teh Hgeed ol $9T Thol H STl
T § 37cl: 38 IRUET 7 facrerl it {fAHT &l FHRT 76T S HehelT| FacTeT 1 a@nfgw
o

3oThT et F hig of TET Wie erd/dg 7 IW S i IR-GlfSeeh gt 3rar Sieh-1s v Sof 7
3T BT 9T fAeh FF&TOT 3 UraT 31T JrfRIehier Fehel S STl T €ATS 161 T B |
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> feaTera & ag/3md —arg o1 IR-GifSeen 312ar S-S T Aol 7 e arel @Wie warf &
TershT oY Uk ofaT ATk sre 374 g T8 |

< TA-3YNITATE /STSTRATE o SEHSTET & 3TaTEr STo—Hel ! T 8 306 (A& e & faw
Aifae R S fawt 1 s=ai & Ireasd & fAa-F7  TAGT HY |

< el % Yoo —TSeT & A1 Wel Td Fl-hliehor IATATET bl GiTTd Hged & difeh st o
gAY faard gl dah |

el o T Tower- AT & AT Goira: 3UHIET HEHIA U dTeTRdTe & gegeral & a9l
1 g2t & forw AT st e foreaery dfd o aendr &

s Hf3ar 1 arfew i afe A1 off Auvaerar s=ab #1 319e 99 & Agel T gee 3 39T
ST Y g el & T TN & FF & oI T I A1l ¢ Y 36 5H Fed Y IR
F dIfh STA-AT SETRS &7 T 3R 379 seai A 37 YhR & 3c9rer g qaArgat &
gesTal & ST Heh |

< e Taererd 39el fIFAeRT QU &1 Y df 38 oTd 1 o JTRATEGRT & HeAled F T S
oifes faemerat & off Sraracdr giafad g @

+ AT A T HT T AT AT G 3R 30 @R QU et arel faarasit & o
3TLATCIT /3THGAT T THTCH T 81|

Wéaﬁrtrasm' 3 F TR & TIT a1 Goura feu s Hend & -

< VW 3curel Y by R gfe=er o9 foar Se St st & Tareey & v sS85 § |

< 3o faATEl T HRIHAT I IHA R S ST GeIdel o AH I 378Gl A 372ellerdl &l
39 2 3¢ §1(TeIT T ASCI 30 819 3 JorTdh &9 & 1R § fohe] Ry 1 St g0 gk
AT 9ATCd 8T &)

< STol-9# d 3ORTY & &Y 9 1 faUE b ST 3R 38 W 376U o9 & fT aciarer #f=ly
I IR T&TH TATIT Y |

< 3T TEIT T I TR FEAT3HT Y AT FI-GHAT Ao ST IR § i g9 Y
IEAR TeATel FT feRM A IgT R WL & |

> IS ToTrehdt s=ae & 9fey 379 shccied T TR ale § dTele i § 3R enerenfdiar &
foIT 3T HIGATCHS MYOT FET I dl 3oTeh 3H A I & HraRe Arerer ITTTATSiodr
(CSR) & &R # I@M i1 1R, 3R 3¢ 58 T o shise off fm Sire =g, arfeh 3eveht
TEATTINCT AT T ST b |

3WIed a2l UG JIEATAhdr3il & 3Telle & 5 g ohd & (& 379 ale-faare &1 favy Ig Jgr
¢ & R aRYeT & AdfirivT  EA 3ceeT 3UHITANE d SeIRdIG 3 § 37aT R,
FedianToT T fAUTT AR fIT TET AT 372047 ITdd ... IEdashdT I8 ¢ & gH 31Tqardy 9 terel
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BT 16T Tol Hehcl | JLATHOT T 3eiehl JUISAT & TTaS[G FHS oTell (WrHeT faffieer ot &
TG ThIHIT, FIT  HAR shifd, IRaes 2iver T feprar & ot 3n1fe) st e A€ 511 bt |
3TAIHAT ALY -ART FT § | I g7 a9 B qd T&r & Ja9T & TqHET 3T arelr
AT T HASA T JAH Y 3R 36 T o HA-HAEASH T 3UHETEME T dTeRare
S SiSATaTdl @ FEleT g 3URIeF GSATal ohl AL X Heb ol [T &G F FedeT ohl FedTehor
o sTehRTcHeh TGl & sraT Hehal 3R Teh TaEY, GeEehel Ud TR g 1 fF#Tor T Tehar|

. Further Plans (100 words):

31TeT sreat & Sfaet & T 1S off gaT el 8, TSI oY STeIR T gehs o g1| ddishd R &
93 U SUHITATG & Teh X Tgl qedl A difehen 0Ty ot Y afaAelr &1 faerd e gu
JER STIeT Aol FeTeT A & gram o & T @Y T 58 IR & HROT HRC & AeT
dfedh afRas-Jeol IR STl H ScdoldT , Y, §ar , 3/adre, 37Nfd, T 3TasdT oI A bs
fashr Sl & 9 &1 58 AN Y JES{{A # STel-FA I ATA T LT F §T aedl & T
H 30 aRGTAT ST ST T ST Fehcll & | STl TEAT T STeT-3T9RTET T 3ThsT feaifeeT ST ST 3T
& 3 fT SceRerl sRut g TRt 6 @rer SR 7 s<e it g=1a A ARRH 7 qgras
g gr gt 2

farelY off aTer 7 areall, gai @ A3t & JfUFRT Hr gam g 3a% shaerards r fFafaar
3% TIEY gl o T1Y YeTfd & Y AleTeh gl & | 3RIGTHS ofITd H o1 [aW I 9 cIdgIReh
TfSCRIT HIATT §U AR HATST hT AT faeh AT o1 «Mer & ATETs & Faich FHET olled
T HTTLTRAT §| 3Tk e Taffieet 7l & 9 3ae g1 1@ 8, Aot =i, ot 7 gl
Y &I & AT FFATASTAR Sfidet BT T & 3180 ST FS el aTehl &1 $Hh HTARF
3TITTAT TISTATHT H ST AT FT ST TEAUT AR FaA I AloTell § difch 38 AT W 3R
mmﬁﬁgﬂﬁmg’rﬁ, a1y & ool 3R AFas o 3faRerd AR AR & Fa9=
g I1g 3R e & Fa9eT 1 TUfaat @1 o 9fasTy 7 Ay JetaTr & ATEIH F 390K fohar T
HhaT gl
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SHYAMA PRASAD MUKHERJEE COLLEGE FOR WOMEN
Project Title: GENDERING DALIT MIGRATION AND ITS SOCIO CULTURAL IMPACT
Project Code: SPM 101

Students Inerface with Dalit migrant

1.0bjective (150 words):

The aim of the study is to understand the gendered process of migration and its socio-cultural
impact. The scale of the ongoing Dalit migration is large. As this sort of migration fragments the
household because it comes to straddle both the village and the city, the focus would be on the
Dalit migrant in the metropolis of Delhi, and on such family members as wives, children, parents,
and others left behind in the household in the ‘catchment’ area, the rural end of the household
located in the district Azamgarh of eastern Uttar Pradesh. While some of the changes experienced
by such family members of the migrants as the wives, have been pointed out by existing studies,
the articulation of gender norms in the household has received only a small amount of attention,
at least in South Asia. It will be our focus along with its serious implications for women’s role as
well as access to resources.

We would also take this opportunity to explore the different ways in which migrants participate in
the urban environment, evolve a support system, and the problems they face, together with
understanding the impact of migration on labour in the village and on the caste system.

We carried out the fieldwork in the Subzi Mandi at Azadpur and the Chandra Shekhar basti in
Wazirpur industrial area, where our respondents/the case studies were identified on the basis of
our survey. We pursued our enquiry down to their villages such as Osti, Sonwara, and Utni in
district Azamgarh to get the answers. We carefully framed the questions in order to capture the
changes in the food habits, lifestyle and the experience of caste and caste mobility and
occupational diversification from the respondents.

2. Final Findings (300 words):
Labour
Dalit migrant labour continuously replenishes the informal sector in the city, for instance Azadpur Sabzi
Mandi, which receives its supply of Dalit migrant labour from the Azamgarh district of Uttar Pradesh.
There is a sort of village based network, which facilitates it.
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Our case studies reflect segmentation among Dalit migrants in the Subzi Mandi. Some have really done
well for themselves. They came as labour, moved on to become a retail vendor, and then labour contractor
or transporter. Most, however, belong to the category of a retail vendor, like that of Ram Awadh Pasi, our
respondent.

As a result of circular migration of the Dalits, the generic labour force so to say, there is a shrinking of
locally available labour. Most dalits no longer work on the field of traditional land lords. Most of them
complained, for instance in Rudri, of shortage of labour and said that to procure local labour in the village
has become difficult and the wages were going up.

Women have gained somewhat from it. The launch of the government schemes in recent years such as the
NAREGA has pushed up the wages. The private employers such as the upper caste landlords now have to
pay comparable wages to get their labour.

Caste

Caste has always been linked with occupation. Dalits movement into non-caste occupations has
undermined cast.

Remittances reduce the dependence on local landlords and enhance the bargaining power of the Dalit
household, to render compliance to the caste rules or caste-specific role, difficult.

Food, which served as a metaphor for cultural hierarchies, has also undergone an enormous change.
Earlier the food primarily consisted of carbohydrates in form of jaggery, now it consists of proteins and
nutrients in the form of pulses, wheat and seasonal and green vegetables, like peas, spinach, tomato,
brinjal, etc.

Changes in the grooming and dress of men, women and children are an assertion of social aspiration.
They may have been influenced by the changing fashion that reaches them television or the urban contact
of the family, but now they do it because they have the resources. The older girls now wear salwar
kameez and young girls’ frocks, and women sarees, and most of them wear chappals or slippers. Men are
no longer in dhotis (cloth draped around their waist) but wear trousers/jeans and T-shirt throughout the
day.

Education

As a result of an upward trend in their income/resources there is less of need for each and every member
of the family to seek employment for their upkeep, so the children, both male and female, go to school
rather than work on the fields. We noticed a mushrooming up of private schools, and the number of
Siksha mitra or teacher on a contractual basis has gone up and if they do not deliver they are removed.

Women’s Status

Migration reconstructed the material basis of the Dalit household, and the significance of the migrant’s
income, which compensates for irregular agricultural production on smallholdings, and allows the
families to retain assets and to improve their status in the village society. It is counterpoised to the
negligible participation of both women and Dalit elders in the gendered process of labour migration, to
disturb the age and sex hierarchies, which in turn leads to the strengthening of patriarchal interests, with
serious implications for women’s productive role as well as access to resources.

360



