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1. Introduction

Green campus is an area of the Organisation or the Organisation as a whole itself
contributing to have an infrastructure or development that is structured/planned to incur
less energy, less water, less or no CO, emission and less or pollution free environment
(Aparajita, 1995). Green Campus Audit is a tool to evaluate environment management
system which is systematically executed to protect and preserve the environment. Green
campus audit constitutes the environmental friendly practices and education combined
to promote sustenance of green environment adopting user-friendly technology within
the campus. It creates awareness on environmental ethics, resolves environmental
issues and offers solutions to various social and economic needs (APHA, 2017). It
strengthen the concept of “Green building” and “Oxygenated building” which in turn
provides a healthy atmosphere to the stakeholders.

Green Campus Audit ensures the Organization’s campus should be greenish with
large diversity of trees, herbs, shrubs, climbers and lawns to reduce the environmental
pollution and soil erosion; it is also useful in relation to biodiversity conservation,
landscape management, irrigation/economic water utilisation and maintenance of
natural topography and vegetation (Gowri and Harikrishnan, 2014, Aruninta et al.,
2017). For the benefit of stakeholders, solid waste management, recycling of water,
disposal of sewage and waste materials (electronic and biomedical wastes), ‘zero’ use
of plastics, etc. should be followed consistently in the organization campus.

Green Campus Audit procedures includes the definition of green audit,
methodology on how to conduct Green audit at Educational Institutions and Industrial
sectors as per the checklist of Environment Management Systems and International
Standards on ISO 14001:2015, Indian Green Building Council, Swachh Bharath
Scheme under Clean India Mission to understand the principles and importance of
various audits in the context of the organization and risk assessment at 360° views.
Green campus audit helps the educational institutions/ industries to maintain eco-
friendly environment, assures personal hygiene to various stakeholders and supports the
nation; on the whole for the noble cause of environmental protection and nature
conservation which in turn enhances the quality of life of all living beings (Arora, 2017;
Rajalakshmi et al., 2022).

2. Role of Educational Institutions in India

Educational institutions are playing important role in a nation’s growth and
development which starts from maintenance of green campus without harming the
environment. A clean and healthy environment in an Organization determine effective
learning skills and offers a conducive learning environment to the students. Educational
institutions are insisted by both Central and State Governments to offer eco-friendly
atmosphere to the stakeholders. In addition, all the Educational institutions are asked to
save the environment for future generations and to resolve the environmental issues
(accumulating solid wastes and wastewaters/effluents and their careless disposal,
enormous utility of plastics, uneconomical consumption of water, irresponsible in water
harvesting and storage procedures, etc.) through Environmental Education.
Implementing Swachh Bharath Abhiyan Scheme launched by the Indian Government
thro’ the Educational institutions plays a major role in terms of giving neat and clean
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environment to tribal, rural and urban people across the country. Seminar, Conference,
Workshop, training and awareness programmes on Biodiversity conservation
education, environmental awareness programmes, etc. may be conducted periodically
by the Management and Administrative people of an Organization to the stakeholders.

Green campus auditing is a systematic method whereby an organization’s
environmental performance is checked against its environmental strategies and
compliances of the Government guidelines. It is like an official examination of the
environmental effects on an organization’s campus as per the Government guidelines.
The audit report may be useful to improve the organization’s campus significantly by
following the recommendations and suggestions given in the report. The green campus
audit processes are being undertaken by Green Building Code and Green Ratings Systems
(GBCRS), Green Rating for Integrated Habitat Assessment (GRIHA), Conideration of Indian
Industry GreenCo Rating System (Cl1-GreenCo) and Associated Chambers of Commerce and
Industry of India (ASSOCHAM) along with ISO EMS 14001:2015 criteria and the concept of
Swachh Bharath Abhiyan under Clean India Mission.

3. Green Campus and Environment Policy

Green Campus Policy dealt with cleanliness of the campus maintained through
proper disposal of wastes and steps to be followed to recycle the biodegradable wastes
and utilization of eco-friendly supplies to maintain the campus free from hazardous
wastes/pollutants. The concept of eco-friendly culture is disseminated among the
students as well as rural community through various awareness programmes. Attempts
are made to minimise the energy usage and substitute the non-renewable energy sources
with renewable energy sources. Head of the Organization, Departmental Heads and
Senior Managers/ Management Representatives are responsible for monitoring the “Go
Green” initiatives of the College/University and maintain a clean/green campus while
each and every individuals of the organisation should adhere to the policy.

4. Environment Friendly Campus

As stated earlier, Organization is liable to provide an eco-friendly atmosphere
along with good drinking water facility to all the stakeholders (students and staff
members). Manuring the cultivated plants/grown within the campus may applied with
organic manure, cow dung, farmyard manure and vermicompost instead of using
chemical fertilizers. All non-compostable and single-use disposable plastic items,
plastic utensils, plastic straws and stirrers should be avoided. Demonstration /
awareness programme on establishing plastic-free environment and utility of oganic
alternatives for all incoming and current students, staff and faculty should be
organised. Reduction of use of papers alternated with e-services, e-circulars, etc. and
proper disposal of wastes, recycling and suitable waste management system should be
considered to establish environment friendly campus.

5. Aims and Objectives of Green Campus Audit
e Torecognise the initiatives taken towards establishing the green campus in terms
of gardening.
e To grow a large number of oxygen releasing and carbon dioxide assimilating
plants in the campus to give a pure atmosphere to the stakeholders.
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e To identify and provide baseline information to assess threat and risk to the
ecosystem due to Organization development.

e To recognise and resolve different environmental threats of the Organization.

e To ensure proper utilization of resources available in the surrounding areas
towards future prosperity of the humanity.

e To fix a couple of norms for disposal of all varieties of wastes and use green
cover as a carbon sink.

e To assess the greenish nature of an Organization campus in terms of trees, herbs,
shrubs, climbers, twins, lianas, lawns and reflected in reducing the
environmental pollution, soil erosion, biodiversity conservation, landscape
management, natural topography and vegetation.

6. Importance of Green Auditing

The Management of the Organization (Auditee) should be exposed their inherent
commitment towards making ecofriendly atmosphere through the green auditing and
ready to encourage/follow all types of green activities. They should promote all kinds
of green activities (Suwartha and Sari, 2013). The administrative authorities should
formulate ‘Green and Environment Policies’ based on technical report of green campus
auditing. A clean and healthy environment will enhance an effective teaching/learning
process and creates a favorable learning green environment to the scholars. They should
create the awareness on the importance of greenish initiatives through environmental
education among the student members and research scholars. Green Audit is the most
effective, ecological approach to manage environmental complications.

Green campus audit may be beneficial to the campus in improving the greenery
activities which in turn useful to save the planet for future generation. Green campus
audit is a kind of professional care and a simple indigenized system about the
environment monitoring in terms of planting a huge number of trees which is a duty of
each and every individual who are the part of economical, financial, social, and
environmental factors. It is necessary to conduct green audit frequently at least once in
three years in campus because students and staff members should aware of the green
audit and its beneficial effects in order to save planet by means of ‘Go green concept’
which in turn support the institution to set environmental models (‘icon’) for the
community. Green audit is a professional and useful measure for an Organization to
determine how and where they are retaining the campus eco-friendly manner. It can
also be used to implement the alleviation measures at win-win situation for the
stakeholders and the planet. It provides an opportunity to the stakeholders for the
development of ownership, personal and social responsibility.

7. Benefits of the Green Auditing

There are several benefits on conduct of green audit by the Organization which
may be definitely useful to improve the campus significantly based on the audit report.
The green campus audit contained methodology followed and both qualitative and
guantitative measurements including physical observation of greeneries. The natural
and planted vegetation and their maintenance are also considered in the organization
campus through topography, landscape management design and soil erosion control in
environment sustainable development. The following are the major benefits of the green
auditing.
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Know the status of development of internal and external Green campus audit
procedures and implementation scenario in the Organization.

Establishment of Green campus objectives and targets as on today as per the
‘Green and Environment Policy’, ‘Indian Biodiversity Act’ and ‘Wildlife
Protection Act’ of the Ministry of Environment, Forests and Climate Change, New
Delhi and National Building Code concepts in accordance with prevailing rules
issued by the government/local authorities.

Assigning the roles and responsibilities to the Environmental Engineer and
Agriculture Staff who are all responsible to improve green initiatives.
Development of ownership, personal and social responsibility for the Organization
and its environment and developing an environmental ethic and value systems to
young generations.

Enhancement of the Organization profile and reach the global standards in proving
the green campus and eco-friendly atmosphere to the stakeholders

Implementing status of the rain harvesting system, water reservoirs, percolation
pond, etc. in the campus to increase the ground water level.

Establishment of terrace garden, herbal garden, kitchen, zodiac, ornamental
gardens, etc. for enhancing teaching and learning and commercial exploitation.
Studying the campus flora by making a complete data on total number of both
terrestrial and aquatic plants, herbs, shrubs, climbers, twins and grasses.

Survey of campus fauna by conducting the number of living and visiting animals,
insects, flies, moths and worms in the campus.

Documentation of the number of oxygen releasing and carbon dioxide assimilating
plants planted in the campus.

Operation of water irrigation methods such as drip and sprinkler irrigation to
improve the effective usage of water.

Studying the biodiversity conservation through Life Sciences and Biological
Sciences people to conserve economically important, rare and endangered plant
and animal species in the campus ecosystem.

Recommendation in use of biofertilizers, organic and green manures, cow dung
manures and farmyard manures for the cultivation of plants to protect the
environmental health

Conduct of outreach programmes for dissemination of Green Campus motto and
Green pledge initiatives to rural, tribal and urban people through Eco club, Nature
club, Science club, Fine Arts club, Youth Red Cross unit, NCC/Student Force and
NSS bodies.

Academic credentials like major and minor Projects, Dissertations and Thesis
work on green campus, environment protection and nature conservation by the
students and staff members.

The plants available in the campus must be tagged with their common name and
Botanical name for the stakeholders to impart the knowledge on medicinal,
ornamental, economic and food values of plant varieties.

MoU may be signed with Government and non-Governmental Organizations to
utilize the resources for nature conservation and environmental protection.
Implementation of Government schemes (Swatch Bharath Abhiyan under Clean
India Mission) to give pure and safe water to rural people and teach the importance



of cleanliness.

e Conduction of awareness programmes and cultural activities on global warming,
environmental changes and ecosystem maintenance to the stakeholders.

e Steps taken for organic, inorganic, toxic, e-waste, biomedical, food, sewage waste
management, segregation of wastes and reuse methods.

e Implementation of advanced methods for watering plantations (Drip irrigation,
Sprinkler irrigation, etc.) and use of metering for water utility, IoT based watering,
automation, water device, remote water lines, etc.

e Percentage of Organization’s budget for environment sustainability efforts and
green campus initiatives planning.

e Campus facilities for disabled, special needs and/or maternity care including
security, safety and health infrastructure facilities for stakeholder’s wellbeing.

e High degree of resource management offers the basis for improved sustainable and
creation of plastic free campus to evolve health consciousness among the
stakeholders.

e Impart of knowledge on environment through systematic management approach
and improving eco-friendly standards by creating a benchmark for environmental
protection initiatives

e Best practices followed on green campus initiatives in the Organization listed and
disseminated among the stakeholders.

e Recommendations for improving the green initiatives, planning and efforts in the
campus after audit report to improve the campus atmosphere.

8. About the Organization
8.1. SRI INDU College OF ENGINEERING AND TECHNOLOGY

Sri Indu College of Engineering and Technology, sponsored by the New Loyola
Model Education Society, Vanasthalipuram, was established in the year 2001. The
Society proudly announces that it has firm standing in the field of education for the past
43 Years. New Loyola Model Education Society has established many institutions right
from KG to PG in the areas of Engineering and non-Engineering under the
chairmanship of a dedicated and dynamic person Sri R.VVenkat Rao garu. He is a leading
educationalist and a great visionary striving to impart quality education since 1979. He
is a “Best Teacher” awardee by the Govt. of Andhra Pradesh in 1992. Chairman of V.
V. Info Business Service (India) Ltd., Hyderabad. Chairman of Loyola International
School, Doha, Qatar.

Vision
"To be a premier institution in engineering & technology and management with
competence, values and social consciousness.™

Mission

e Provide high quality academic programmes, training activities and research
facilities.
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e Promote continuous industry-institute interaction for employability,
entrepreneurship, leadership and research aptitude among stakeholders.

e Contribute to the economic and technological development of the region,
state and nation.

Table 1. The Sri Indu College of Engineering and Technology Campus facility
details

S.No. | Details of Area Total area
1. Total Campus area 71551 Sq mts
2. Total Built up area 31970 Sq mts
3. Covered Car parking area 4793 Sq mts
4. Air-conditioned area 5500 Sq mts
5. Non Air-conditioned area 26470 Sq mts
6. Gross Floor Area NA
7. Public area 39581 Sq mts
8. Service area NA
9. Forest vegetation 32%

10. | Planted vegetation 50%
9. Total number of Girl students 2878
10. | Total number of Boy students 1398
11. | Total number of Teaching Staff 260
12. | Total number of Non-teaching staff 80
13. | Total number of College Vehicles 30

8.2. About Nature Science Foundation (NSF)

NSF is an ISO QMS (9001:2015), EMS (14001:2015), OHSMS (45001:2018)
& EnMS (50001:2018) Certified and registered with Ministry of Micro, Small and
Medium Enterprise (MSME), Government of India Organization functioning
energetically towards the noble cause of nature conservation and environmental
protection. NSF is managed by a board of trustees of NSF Public Charitable Trust under
the TN Societies registration Act 1975 (TN Act 27 of 1975) on 29" November, 2017 at
Peelamedu, Coimbatore - 641 004, Tamil Nadu, India with Certificate of Registration
No. 114 / 2017. In addition, NSF has 12AA, 80G and Form 10AC certificates for
income tax exemption and implanting various Government schemes. The main motto
of the NSF is to “Save the Nature to Save the Future” and “Go Green to Save the
Planet”. NSF Branch Offices are also functioning effectively at Gorakhpur, Uttar
Pradesh and Faridabad, Haryana, India to adopt the ‘Go Green Concept’ in a big way.
NSF family is wide spread across India with over 115 state-wise Lead auditors to
conduct Green and Environment Audits (Table 2).
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Table 2. Audit processes are being conducted through the certified Auditors as per
the following by the NSF

Audit Certified Auditors Certified Auditors
Green Audit e GBCRS - Green Building > Dr. S. Rajalakshmi
Code and Green Ratings > Dr. R. Mary Josephine
Systems » Dr. B. Mythili
o GRIHA - Green Rating for Gnanamangai
Integrated Habitat » Er. N. Shanmugapriyan
Assessment
Energy e BEE - Bureau of Energy » Er. D. Dinesh kumar
Audit Efficiency » Er. N. Shanmugapriyan
e LEED - Leadership in » Dr.N.
Energy and Environmental Balasubramaniam
Design » Dr. P. Thirumoorthi
e ClI-GreenCo — GreenCo » Dr. G. Murugananth
Rating System Felicitator
Environment e ASSOCHAM - Associated » Dr. S. Rajalakshmi
Audit Chambers of Commerce and » Dr. A. Geetha Karthi
Industry of India » Dr. R. Mary Josephine
e FSRS - Fire Safety & » Dr. B. Mythili
Rescue Services Gnanamangai
» Er. N. Shanmugapriyan
Hygiene e FSMS — Food Safety > Mrs. Gaanaappriya
Audit Management System Mohan
e Occupational Safety & > Dr. R, Sudhakaran
Health (1SO 22000:2018) > Dr. N. Saranya
e SBICM - Swatch Bharath
under India Clean Mission
Waste e Water & Soil Audit, Plastic » Mrs. Gaanaappriya
Management Waste Management Audit, Mohan
Audits Biomedical Waste Audit, » Dr. R, Sudhakaran
Solid Waste Management » Er. N. Shanmugapriyan
Audit, E-Waste
Management Audit as per
the Checklist of NSF
ISO QMS (9001:2015), Dr. S. Rajalakshmi

Certification

YVVYVYVYY

EMS (14001:2015),
OHS (45001; 2018),
ISMS (27001:2018),
FSMS (22000:2018),
QMSMD (13485: 2016),
EnMS (50001: 2018)

Dr. A. Geetha Karthi
Mrs. Gaanaappriya
Mohan

Dr. R. Mary Josephine

Y VVVY
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NSF is functioning strenuously to conduct different awareness programmes and
implement various schemes to public and school / college students towards the noble
cause of nature protection. Some of the programmes are also being organized for the
benefit of tribal communities to create the supply chain for biodiversity conservation
studies. The objectives along with vision and mission are illustrated to promote
educational and environmental awareness programmes through social activities for
enhancing the quality of life and to conserve nature from environmental pollutants using
traditional and modern technologies for sustainable land management. NSF is educating
the tribal community children through social service and towards the upliftment of
tribes as a whole and make them as entrepreneurs.

International Eco Club Student Chapter (IECSC) has been established for
Student volunteers and faculty members are encouraged to conduct National and
International events, Student Technical Symposium, Distinguished lecture programme,
Environment day celebration, Ozone day celebration, Project model exhibition,
Awareness programmes on Environmental pollution, Biodiversity and Natural
resources conservation and etc. with the financial support of the Foundation. NSF is
being released ‘Magazine’ and ‘Newsletter’ biannually to share the information about
Environmental awareness programmes on biodiversity conservation, seminar on soil
conservation, water management and solid waste management, restoration and
afforestation programmes in Western Ghats of southern India.

In order to encourage the students, members of faculty, academicians, scientists,
entrepreneurs and industrial experts those who are involving in nature protection and
biodiversity conservation studies across the world, NSF tributes the deserved
meritorious candidates with various awards and honours such as ‘Best Faculty Award’,
‘Best Women Faculty’, ‘Best Scientist Award’, ‘Best Student Award’, ‘Best Research
Scholar Award’, ‘Best Social Worker Award’, “Young Scientist Award’, ‘Life-Time
Achievement Award’ and ‘Fellow of NSF’. These award and honours will be given to
the deserved meritorious candidates during the ‘Annual Meet and Award Distribution
Ceremony’ which will be conducted every year during the first week of January.

NSF has introduced various types of Audits such as ‘Eco Audit’, ‘Green Audit’,
‘Energy Audit’, ‘Hygienic Audit’® Water & Soil Audit, Plastic Waste Management
Audit, Biomedical Waste Audit, Solid Waste Management Audit, E-Waste
Management Audit, Academic & Administrative Audits including 1SO certification
process to Academic Institutions, R&D Organizations and Industries towards the
accreditation process as well as maintaining a hygienic eco-friendly environment to the
stakeholders in their campus. All audits will be conducted as per the Checklist prepared
by the NSF ISO Criteria and in compliance with Government Law and Environmental
Legislations including World / Indian Green Building Council and the concept of
Swachh Bharath Abhiyan under Clean India Mission. Green campus and Environment
Policy, Purchase Policy, Energy Policy, MoU, International Eco Club student Chapter.



9. Audit Details

Date / Day of Audit
Venue of Audit

Audited by

Audit type

Name of the Auditing
Chairman

Name of the Auditing Team
Leader

Name of the Lead Auditor

Name of the Energy Auditor

Name of Subject Expert

Name of the Eco Auditor

Name of Eco & Green
Officer

19.07.2023

. Sri Indu College of Enginering and

Technology, Rangareddy — 501 510,
Telangana.

Nature Science Foundation,

- Coimbatore, Tamil Nadu, India.

Environment Audit

Dr. S. Rajalakshmi,

ISO QMS, EMS, OHSMS and EnMS
Auditor

Founder & Chairman of NSF

Dr. D. Vinoth Kumar,
ISO QMS, EMS and EnMS Auditor
Joint Director of NSF.

Er. D. Dinesh Kumar,

" Certified BEE, IGBC, ASSOCHEM.

GRIHA & LEED Auditor

Dr. N. Balasubramanian,
Bureau of Energy Efficiency

Mr. B.S.C. Naveen Kumar,

. Senior Faculty, Mahatma Gandhi

National Council of Rural Education,
Ministry of

Higher Education, Hyderabad.

Er. S. Srinivash,

- Tamil Nadu Fire and Rescue

Services,

Coimbatore.

Ms. R. S. Thulaja,

ISO QMS and EMS Auditor
Programme Officer of NSF.

10. Procedures followed in Green Campus Audit

Green campus audit is a structured process of documenting the credentials in
terms of number of trees, herbs, shrubs, lawns, climbers and lianas reflected in reducing
the environmental pollution and soil erosion and useful for biodiversity conservation,
landscape management, natural topography and vegetation. It is a kind of a professional
tool for assessing the green campus. Green audit projects the best environmental
practices and initiatives taken in the organisation at the prescribed site of audit that
brings added value to the organisation in maintaining the eco-friendly campus to the
stakeholders. First step of the audit is ensuring that the organisation has a central role
in building the green campus, in order to validate the same (Adeniji, 2018).

Green campus is not intended for the self-sustainability of the building alone, it
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also involves in propagation of the green campus initiatives so as to be adopted by any
individuals and organization at a minimum cost. Green campus audit has been
conducted as per the checklist of Nature Science Foundation, Coimbatore, Tamil Nadu,
India (www.nsfonline.org.in) through the authenticated Professionals for people
qualified to investigate and evaluate the campus for validating the best environmental
practices. Professional team of ISO Environment Management Audit (14001:2015),
Indian Green Building Council Accredited Professionals, Experts of Green campus
Lead Auditors and Botanists / Zoologists / Biotechnologists were selected to conduct
the Green campus audit process.

During the audit, the nature of plants and animals / birds species thriving within
the campus were recorded. Establishment of lawns, trees, herbs, shrubs and climbers
and establishment of terrace / kitchen / herbal / zodiac / ornamental / medicinal garden
/ aquarium and aquatic (hydrophytes) plants in the campus were recorded. Labelling of
common names and Botanical names of plants were observed. The operation of the
water irrigation system, trip and sprinkler irrigation methods and use of recycled water
for irrigation purpose or any other purpose in the campus area were noted.

Attempts made for water scarcity during summer season towards the
maintenance of plants and frequency of watering for plantations in the campus were
noted. Biodiversity conservation education, projects, awareness programmes, etc.,
through Indian Biodiversity Act and Ministry of Environment, Forests and Climate
Change, Government of India and the conduct of outreach programmes for
dissemination of Green campus motto were recorded (Venkataraman, 2009). Conduct
of outreach programmes for dissemination of Green campus motto to the students and
staff members including public domain and signing of MoU with Government and Non-
Governmental Organizations to ensure green campus activities for future generation
were noted. Technology driven solutions initiated by the Green campus organization
can also be disseminated and documented successively for propagating the attitude of
the Green campus in wider masses.

Projects, Dissertations and Thesis are the academic effort credentials that always
fosters the innovative ideas on thinking and implementation of new innovative
approches towards the green campus. These should be disseminated through
presentations and publications in social media, books, magazines and journals so as to
spread the innovative ideas and methods to the broad public. These efforts taken by the
students and staff were deliberated while conducting the Green campus audit. Green
audit processes are taking place as per the following flow-chart starting from the
scrutiny of application forms from the auditee (organization) and ending upon the
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submission of final report to the concerned organization (Leal Filho et al., 2015).
During the audit process, the best environmental / greenery practices followed and new
initiatives undertaken in the organisation to reduce the environmental pollution and
steps taken for nature conservation that brings added value to the organisation in
maintaining the eco-friendly campus were assessed. In addition, supporting activities
of the scholars and staff with regard to “Vision and Mission” of the greenery activities
of the Organization is also evaluated.

Flow-chart of Green Campus Audit Procedures

Green Auditing
Orgﬂi_ls’atlon
————

Institution / Organization / Company /
Industry/ Project Site

S— receipt of Application

~
Date of Audit
confirmation

Check list preparation Rand
and verification of the Audit °"5c'|te visit
Auditing organization &ne
N———" S
Physical Examination
nf Mbifn

Discussion with Management
Representatives
e

Submission of
Final Audit Report
——

Clarification / Re-audit
if required
—

10.1. Pre-Audit stage activities

A pre-audit meeting (opening meeting) is conducted with Management and
Administrative people along with staff coordinators of Green campus Audit process,
wherein, audit protocol and audit plan were discussed in brief. The purpose of this
meeting is to provide a chance to emphasize the scope and objectives of the audit and
discussions held on the feasibilities associated with the audit (Marrone et al., 2018).
Pre-audit stage activities are an essential prerequisite for the green audit to meet the
auditee and to gather information about the campus and required documents were
collected directly from the Organization before the start of the audit processes
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(Fachrudin et al., 2019). Audit team was selected by the Nature Science Foundation as
per the checklist comprised of Lead Auditor of ISO (EMS 14001:2015), Botanist,
Agriculture and Horticulture Scientists from Conventional and Technical Universities
across India, Accredited Professionals from National Building Code and Associated
Chambers of Commerce and Industry of India, New Delhi.

Plate 1. Opening meeting with the Principal, IQAC Coordinator and
Management Resposibilities of the Sri Indu College of Engineering and
Technologyand Audit Team of the Nature Science Foundation

#- ; : |k GPS Map Camera
N \ 1
- N e ‘1 Sheriguda, Telangana, India

Sri Indu college of engineering, SRI INDU COLLEGE OF ENGINEERING & TECHNOLOGY,
Auditorium - Sri Indu Main Block Rd, Sheriguda, Telangana 501510, India

Lat 17.210057°

Long 78,611781*

19/07/23 03:00 PM GMT +05:30

10.2. Onsite Green Campus Audit activities

1. Opening meeting is the first step between the audit team and auditee along the
Management Representatives where the purpose of the audit, procedures to be
adopted for the conduct of the audit, verification of the documents and the time
schedules were discussed, in brief.

2. Followed by opening meeting, onsite inspection will be conducted which is the
second step in the audit where the Audit team members visited different sites in
the campus and required photographs were taken then and there for preparing the
audit report.

3. During the onsite visit, it is vivid how the various facilities made by the
Management of the Institution to the stakeholders without disturbing the
landscape, natural topography and vegetation to ensure the green campus.

4. 1tis observed how the environment is protected in the campus and by what means
an eco-friendly atmosphere is being given to the stakeholders. The assessment
reveals the strengths and weaknesses of the Auditee’s Management controls and
risks associated with their failure in creating Green campus facilities.
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5. Collecting audit proofs ie, data collection and information from the auditee as per

the audit protocol were carried out.
6. An exit meeting was conducted to describe the findings of the audit with
Management Representatives and staff members along with the audit team in brief.

Plate 2.

Green Campus, Environment, Energy & E-Waste Management Audit Activities at
Sri Indu College of Engineering and Technology, Rangareddy, Telangana

- ™ 15k

10.3. Target Areas of Green Auditing

Green campus audit is nothing but a professional tool to assess the greenery
activities in the educational institutions and give a value addition to the campus and
considered as a resource management process. Eco-campus concept mainly concentrate
on the efficient use of energy and water; Minimize waste generation or pollution and
also improve the economic efficiency. Green campus audit process may be undertaken
at frequent intervals and their results can demonstrate improvement or change over
time. Eco-campus focuses on the reduction of carbon emissions, water consumption,
wastes to landfill and enhance energy use conservation to integrate environmental
considerations into all contracts and services considered to have significant
environmental impacts (Choy and Karudan, 2016). There are several target areas listed
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in the Green audit process in which a few are taken into consideration as per the Indian
scenario. They are water use efficiency, energy use efficiency, solid, e-waste,
biomedical, food, sewage waste management and reuse methods, planting of oxygen
releasing and carbon dioxide assimilating plants, landscape management, topology,
vegetation, soil erosion control besides rain harvesting system.

10.4. Flora and Fauna diversity of study area

The Sri Indu College of Engineering and Technology is located in Rangareddy
District, Telangana, India. It is located about 43 min (43.1 km) via Nehru Outer Ring
Rd from Telangana NGOS Colony Katedhan, Rangareddy, Telangana. At present, the
campus is quite clean, green and with much less pollution when compared to the rest of
the city. Dicot and monocot plants can be found on the campus considrably. In contrast,
the campus is horboured to a wide variety of birds and animals.

10.4.1. Geology, Topography and Soil condition

The Rangareddy district has a geographical area of 5031 km2, with 27 revenue
mandals lies between north latitude north latitude 16.66°N to 17.54°N and east
longitude 77.9°E to 78.9°"E. The major part of the district is covered by red soil. The
Archaean crystalline rocks comprise of older metamorphic rocks, peninsular gneissic
complex (migmatites) and younger intrusive rocks. Intra-trappean beds are thin and
comprise conglomerates, chert and sandstone. The occurrence and movement of ground
water in these rock formations are controlled by interconnected secondary pores/voids
developed by fracturing and weathering. (Table 3)

Table 3. Soil edaphic and environmental parameters of the Campus

S.No | Details of Parameters | Data collected

Soil edaphic parameters
1. | Soil pH 8.21
2. | Soil type Red Loamy, Sandy Soil
3. | Total Organic carbon 6.16
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4. | Electrical conductivity 0.87

5. | Water holding capacity 37.13%

6. | Total Nitrogen 2564ppm

7. | Available Phosphorous 11.41ppm

8. | Exchangeable Potassium 11.27ppm
Environmental parameters

1. | Available Zn and Fe contents 0.59,2.9 ppm

2. | Environmental parameters

3. | Minimum Temperature 12-21°C

4. | Maximum Temperature 28-34.6°C

5. | Minimum Relative humidity 23.5-64.2%

6. | Maximum Relative humidity 26.2-95.5%

7. | Annual Average Rainfall 645-720mm

10.4.2. Climatic conditions

The district is located in semi-arid area and experiences tropical climatic
conditions through out the year. The district experiences southwest monsoon from June
till second week of October (as per IMD report) and Northeast monsoon from October
to December. Winter season starts in late November and lasts until early February with
lowest average temperature of 14.1°C in January. Summer starts in March, and reaches
peak in May with average highest temperature of 39.8°C. Normal annual rainfall varies
3 between 564 mm (Mudgul) to 838mm (Shakarpalli) with average of 694 mm Average
number of annual rainy days is around 61 days. Southwest monsoon contributes 73%
(512.4 mm), Northeast monsoon by 17 % (122.3 mm) and rest 10 % by January to May
months of normal annual rainfall. Mean monthly rainfall varies from 142.9 mm in July
to 2.6 mm in January. Isohyetal map prepared using annual normal rainfall of mandals
in the district collected from DES, Govt. of Telangana. The district received large
excess rainfall of 1225mm (77% above normal) during the water year 2020-21.

11. Identification of Plant Species
11.1. Identification of Flowering Plant Species

Various vascular plant species were collected across the campus and subjected
to botanical identification (botanical name, family, habitat, and economic importance)
and anthropogenic disturbances to the natural vegetation in the campus. Plants were
freshly collected and their digital photographs were also taken. The collected plant
specimens have been identified using “The Flora of the Tamil Nadu Carnatic”
(Matthew, 1983). Further, their identification was confirmed by matching with
authentic specimens in the Botanical Survey of India (BSI), Southern Circle,
Coimbatore, Tamil Nadu, and India.

11.2. Identification of Non-Flowering Plant Species
11.2.1. Lichen Identification

Lichen specimens were collected from the campus and then identified based on
the lichen identification key of Awasthi (2007). Representative lichen specimens were
identified based on thalli morphology such as rhizine, cilia and pseudocephellae and
reproductive structures (fruiting bodies) such as apothecia, perithecia, soredia, soralia,
conidia and isidia embedding on the thalli surface using a stereo microscope. In the
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present study, Anatomy of the thallus were carried out in order to document micro
morphological features such as medulla thickness, upper and lower surface of thallus,
lobes, size and shape of spores. Thin section of apothecia and perithecia was made to
observe the nature ascus spores and the arrangement of the algal and fungal layers in
the thallus; respectively. Spot tests featured the use of chemical reagents to detect lichen
substances by appearances of the characterized colour changes on lichen thallus was
noted. The lichen chemistry was analyzed according to Culberson and Kristinson
(1970) methods. The colour spot test was done on medulla of lichen thallus using test
reagents of potassium hydroxide (K), calcium hypochlorite (C) and paraphenylene di
amine (PD). Lichen was identified based on colour spot test using the procedure defined
by Orange et al. (2001).

11.2.2. Identification of Algae Genera

Algae are the members of a group of predominantly aquatic photosynthetic
organisms of the kingdom Protista followed by terrestrial algae found in freshwater and
slump areas. Algae are non-flowering and lower group of plants which are green in
colour because of presence of chlorophyll pigments in the body called thallus. Algae
adopt diverse life cycles, and by size, they range from microscopic Micromonas to
giant kelps that reach 60 metres (200 feet) in length. Their photosynthetic pigments
highly varied when compared to that of higher plants; their cells have features not found
among plants and animals. In addition to their ecological roles as oxygen producers,
they serve as food base for almost all aquatic life; algae are economically important as
a source of crude oil and as sources of food and a number of pharmaceutical and
industrial products for humans. Algae are defined as eukaryotic (nucleus-bearing)
organisms that photosynthesize. They lack specialized multicellular reproductive
structures of plants, but they always contain fertile gamete-generating cells surrounded
by sterile cells. Algae also lack true roots, stems, and leaves features they share with
the avascular lower plants (e.g., mosses, liverworts, and hornworts). Algae
identification key consists of couplets of characteristics using algal description of the
specimen based on morphological characterization from 58 Genera to species level
identification as per the comprehensive key.

12. Identification of Mammals, Birds, Reptiles, Amphibians and Termites

Birds were observed by visual sightings and by calls also the avifaunal data were
observed through the Nikon 8 x 40 binoculars and photographs were taken by Canon
600 D camera (55 — 250 mm). The recorded data was noted in the field work note. Later,
the birds were identified with the help of field guide- "Birds of Indian subcontinent™ by
Richard Grimmett, and the IUCN category of the birds were also noted with the same.
The point count and transect line methods were used to record the number of bird
species in the study area in which regular visits and personal visits were carried out
(Ferenc et al., 2014). The surveys were conducted to understand the distribution of bird
species in relation to habitats and nesting behaviour of birds in the study area. Based on
survey richness and abundance of bird species were calculated using Shannon-weaver
diversity index. Based on available data and species were selected for nest site selection
study. Selected species of birds was analyses for its nest site characteristics between the
habitats and also plant species preference was enumerated and assessed. The number of
breeding bird species and nests found in different habitats as depend variables such as
biotic and biotic factors as the independent variable (Jayson and Mathew, 2000).



17

Reptiles and Amphibians are identified based on colourtion, markings on the
skin, background colour generally brown, Males often have a flecked pattern on back.
Occasionally they are in green, leading to mistaken identification as sand lizard, Males
have thicker base to tail and brighter, speckled underside. Newborn young are dark in
colour, almost black. A rare species, almost entirely confined to heathland sites in
Dorset, Hampshire and Surrey, and sand dunes on the Mersey and Welsh Coast. The
most common reptile found in a variety of habitats, including gardens. Spends most of
its time underground or in vegetation litter. Most likely to be found underneath objects
lying on the ground, or in compost heaps. Snakes are identified based on cream, yellow
or white collar behind the head, bordered to the rear by black marks. Body colour ranges
from bright green to dark olive, but mostly the latter. Darker specimens can appear
black from a distance. Truly black grass snakes are rare. Males are predominately
brown, females are grey. Dark butterfly shape on top of head may be noted. Pairs of
spots, sometimes fused as bars, running along back with black line running through eye
are recorded. Males typically grey with a black zigzag stripe, females generally brown
with a dark brown zigzag stripe (Beebee and Griffiths, 2000).

13. Green Campus Audit Observations

It covers both qualitative and quantitative measurements including physical
observation of greeneries in terms of growing of terrestrial and aquatic plants, animals
and microflora in natural and planted vegetation and their maintenance. Topography,
landscape management design and soil erosion control are playing important role in
environment sustainable development in the campus. An account of a large number of
Oxygen releasing and Carbon dioxide assimilating plants planted in the Campus are
taken into consideration while auditing. Establishment of different types of gardens in
the campus, rainwater harvesting system, operation of water irrigation, drip and
sprinkler irrigation methods may be adopted to improve the green campus. Similarly,
biodiversity conservation strategies are very essential to conserve a variety of plant and
animal species in the campus ecosystem. Biofertilizers, organic and green manures, cow
dung manures and farmyard manures may be used for the cultivation of plants which
may be protected the environmental health that will not cause any air, water and soil
pollution. The various Clubs, Forums, Cells, Associations and Student / Staff Chapters
such as Eco club, Nature club, Science club, Fine Arts club, Flora and Fauna club,
Youth Red Cross, NCC/Student Force and NSS bodies may be involved in green
campus initiatives, planning and efforts among stakeholders. Outreach programmes
may be conducted for dissemination of Green Campus motto and Green pledge
initiatives to rural, tribal and urban people. Academic credentials like taking up major
and minor Projects, Dissertations and Thesis work by the students and staff members
may be taken into account towards green campus initiatives, planning and efforts. Best
practices followed on green campus initiatives in the Organization and
recommendations for greening are illustrated in the audit report as well.
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13.1. Table 4. Qualitative Measurements of Green Auditing

S.No. | Requirements and checklists of the audit Conformity

Yes\ No | NA

Mandatory Parameters

1. | Have internal Green campus audit procedures been v
developedand implemented in the Organization?
2. | Have programmes for the achievement of Green v

campusobjectives and targets been established and
implemented as on date?

3. | Whether Green campus audit and Environment audit
are simultaneously carried out or separately carried out?

4. | Have responsibilities been assigned for programmes at v
eachappropriate function and level? (Any staff is assigned
for greenery of the campus)

5. | Sufficient number of trees, shrubs, herbs and lawns v
available inthe campus

6. | Whether aquarium and aquatic (hydrophytes) plants v
available inthe campus

7. | Whether plants are tagged properly with their common v

name,botanical (binomial) name and family name for
stakeholders identification?

8. | Are the matured trees subjected to do white wash upto v
3 feetheight from the ground level with limestone and
neem oil mix to prevent the pests and diseases attack

9. | Are any biofertilizers, organic manures, farmyard manures, v
vermicompost, green manures are applied to avoid the use
of chemical fertilizers for maintaining plants?

10. | Maintenance of plantations in the campus and steps

taken for water scarcity during summer season to maintain v
plants
11. | Availability of automatic water drip and sprinkler v
irrigationsystems in the campus to reduce the operation
costs under energy
conservation methods
12. | Is the campus has recycled facility for waste water. v
13. | If so, utility of recycled water — specify. v

Supplementary Parameters

1. | Signing of MoU with Govt. and NGOs to disseminate
Green campus motto and pledge

2. | Biodiversity conservation of plants, animals and wildlife,
genetic resources (Endangered and endemic species) at
each appropriatefunction and level in the campus?

3. | Functioning of Nature club, Eco club, Cell, Forum, v
Association,NCC, NSS bodies and Social Service League
for students and staff members is functioning towards
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biodiversity conservation,green campus development, etc.

Verification of  internal  green
reports/ Minutes/ recommendations.

campus audit

Exemplary Parameters

Conduct of awareness/outreach programmes and cultural
social activities on global warming, environmental changes
and ecosystem maintenance to the stakeholders, urban, rural
and tribal populations.

Any steps taken to minimize the environmental degradation
by means of developing ‘Green campus and Environment
policy’ in collaboration with Governmental and Non-
Governmental Organizations?

Availability of data on the analysis of soil parameters such as
pH,electrical conductivity, water holding capacity, total
organiccarbon, available nitrogen, exchangeable potassium,
available phosphorus towards the suitability of native and
wild type plant species growth

Whether Indian Biodiversity Act as per the Ministry,
of Environment, Forests and Climate Change, New Delhi,
Wildlife Protection Act and Green Building Council

concepts are followed?

5. Establishment of terrace garden, herbal garden, kitchen,

zodiac,ornamental gardens, etc.( tick (), if it is available) Y
6. | Projects and Dissertation works and Scholarly
publications related to flora and fauna by students and staff v
members — specify& show the records.
13.2. Table 5. Quantitative Measurements of Green Auditing
S.No. | Details of Plant and Animal species Numbers
1. Total number of Flowering plant species inside |85 species belonging to 65
the Campus Genera under 60 families
2. Total number of Non-Flowering plant species |04 species belonging to
inside the Campus Lichens, Pteridophytes,
Bryophytes and Mycoflora
3. Total number of living Animals inside the 05 such as Cats, Mice and
Campus Dog
4, Total number of visiting Animals inside the |10 Species belonging Rabbit,
Campus Squirrel and Monkey
5. Total number of living Birds inside the 20 species belonging
Campus Common Myna, House
Sparrow, King- crow, House
Crow, Jungle Babbler,
Honey bird
6. Total number of visiting Birds inside the 20 species belonging

Campus

Mangrove heron, Common

Wood shrike, Peacock.
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7. Total number of Aquarium 01
8. Total number of Aquatic (hydrophytes) plant -
species
9. Percentage of Forest Vegetation 32%
10. | Percentage of Planted Vegetation 50%
11. | Percentage of Water consumption to total NA
human population
12. | Percentage of Water consumption to total flora NA
and fauna

13.3 Flora and Fauna diversity in the Campus
13.3.1. Flora diversity in the Campus
13.3.1.1. Flowering plants diversity in the Campus

Ensuring the rich biodiversity in the green campus is an important parameter
which reflects the real-time ecosystem. Plants are indicators for assessing the varying
levels of environmental quality. In general, plants improve the outdoor air quality with
increased oxygen levels and reduced temperature and carbon dioxide. The green and
varying colour of the flowering plants improve the ambience of the Organization
environment. The record on maintenance of the plant biomass and its management are
important with respect to green campus initiatives. The existence of such plants and
birds in the green campus may be recorded for the rich flora and fauna which are being
considered as a value addition to the campus.

The observations indicated that the campus has more than 20-30% of wild, 30-
40% native plant species and the other 30-45% plant species are ornamental in nature
coming under the planted vegetation. Native plant traits promote the indigenous fauna
at the site area. Hence, the accountancy of 25% of the wild traits are leveraged for the
native animals and birds. The most probable natural vegetation of campus is the dry
deciduous type. The remnants of this past vegetation are found in the campus

The most plants recorded are Azadirachta indica A. Juss., Tamarindus indica,
Pongamia pinnata, Cassia fistula, which are dominant trees species characteristic to the
vegetation within the campus. Some of the shrub species like Nerium oleander L.,
Nerium indicum Mill, Punica granatum are also rather common in the campus.

Ground flora is comparatively sparse, but fairly rich in undistributed areas. Some
of the common weeds like Euphorbhia hirta L., is found to be predominant. Species
such as Catharanthus roseus, Cynodon dactylon are some common herbs in the campus.

Certain common climbers found among the shrubs are Abutilon indicum L.,
Adhatoda  vasica, Anisomeles  malabarica, Coccinia  grandis L.,
Cardiospermum halicacabum, Tinospora cordifolia (wild.), Toddalia asiatica L. and
Citrullus landaus (Thumb.)

This campus is rich in grass species like Andropogon pumilis, Apluda mutica,
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Cenchrus ciliaris, Asparagus racemosus Wild., and Commelina benghalensis L.

Most of the species found are common in the campus, some of the species
Cucumis dipsaceus Ehrenb, Hybanthus, Bothriochloa compressa (Hook.F.), and
Caralluma bicolor Ramach., is the rare species. Some endemic grass species like
Andropogon pumilus Roxb., Panicum psilopodium Trin., and Perotis indica (L.)
Kuntze are also occurring in the campus. Number of above species decreased in number
and a few face the danger of going extinct due to anthropogenic activities (regular
clearing and construction activities). Hence in terms of conserving the available floral
biodiversity, it is pertinent to set up a botanical garden within the campus and cultivate
them while protect the ones that grow naturally on the grounds upon the vegetation
maintenance.

Invasive species
The campus has invasive species such as Wild tamarind Leucaena leucocephala L.,
This is clearly indicated disturbances to the natural setting in the vegetated areas.

The alien / exotic species viz., Plumeria, Anthurium and Tecoma stans (L.) Kunth
are occur in the campus.

Some of the species are utilized as fruit yielding like Mangifera indica L. (Maa),
Psidium guajava L., (Koyya), Moringa pterygosperma Gaertn. (Murungai),
Phyllanthus emblica L. (Nelli), Artocarpus heterophyllus (Jack fruit),
Phyllanthus acidus (Amla) and Species such as Bougainvillea glabra, Ixora coccinea
are exploited for their attractive flowers.

The biodiversity of Sri Indu College of Engineering and TechnologyCampus
comprises a sum of 216 species belonging to 115 genera under 90 families besides the
lichens, mycoflora, pteridophytes and bryophytes (Plate 1, 2 & 3). Among the
documented higher plants, Dicots are dominating with 61.5 families followed by
monocots (38.5 families)(Fig.1) Over all analysis revealed that trees were dominating
flora (46.35%) followed by herbs, shrubs and climbers which accounts 15.50 %, 23.30
% and 14.90%, respectively (Fig.2).Among the documented dicots, Polypetalae formed
a major proposion with 30 families, 40 genera and 66 species; Gamopetalae with 22
families, 31 genera and 63 species while Monochlamydeae with 20 families, 24 genera
and 47 species. In monocots 18 families are spreading over 20 genera belonging to 40
species. Poaceae is first dominant family and followed, fabaceae, Euphorbiaceae,
Rubiaceae, Acanthaceae, Apocynaceae and Amaranthaceae with 19, 16, 10, 8, 7, 6, and
5 species respectively (Fig.3). At the time of green campus audit at Sri Indu College of
Engineering and Technologycampus, a total of 1 invasive floral species were recorded.
This clearly specified the disturbances to the natural setting in the vegetated sector.

Fig.1. Systematic groups of the plants in the campus
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Fig.2. Analysis of habit-wise distribution of plant species in the campus
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Fig.3. Plant families with higher number of species in the campus area
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Table 6. List of Flowering plants in the Campus
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S.No | Common Name Botanical Name Family Habitat
1. | Monkey Bush Abutilon indicum Malvaceae Herbs
2. | Blue weed Ageratum houstonianum Asteraceae Shrub
3. | Aloe verasis Aloe barbaden liliaceae shrub
4. | Chinese Evergreen Aglaonema commutatum Araceae Shrub
5. | Common needle grass | Aristida pinnata Poaceae herb
6. | Asparagus Asparagus officinalis Asparagaceae Herb
7. | Neem Tree Azadiracta indica Meliaceae Tree
8. | Toddy Palm Borassus flabellifer Arecaceae Tree
9. | Swiss cheese plant Monstera adansonii Schott Araceae Shrub

10. | Bamboo Bambusa vulgaris L. Poaceae Tree

11. | Paper flower Bougainvillea glabra Choisy | Nyctaginaceae Climber

12. | Great bougainvillea Bougainvillea spectabilis Nyctaginaceae Tree

13. | Flame of the forest Butea monosperma Fabaceae Tree

14. | Golden shower Cassia fistula L. Fabaceae Tree

15. | Bright eyes Catharanthus roseus L. Apocynaceae Herb

16. | African tulip tree Spathodea campanulata Bignoniaceae Tree

17. | Bamboo Palm Chamaedorea seifrizii Arecaceae Tree

18. | Swollen finger grass | Chloris barbata poaceae Herb

19. | Egyptian lime Citrus aurantiifolia Rutaceae Tree

20. | Rose Rosa alba Rosaceae Shrub

21. | Curry tree Murraya koleingi L. Rutaceae Tree

22. | Solanum Solanum procumbens L. Solanaceae Shrub

23. | lollipop plant Pachystachys lutea Acanthaceae Shrub

24. | Firecracker flower Crossandra infundibuliformis | Acanthaceae Shrub

25. Archontophoeni

Bangalow palm cunninghamiana Arecaceae Tree

26. | Lemon Citrus limon Rutaceae Tree

27. | Cocunut Cocos nucifera L. Areaceae Tree

28. | Variegated Croton Codiaeum variegatum Euphorbiaceae | Shrub

29. | Broadleaf palm-lily Cordyline fruticosa Asparagaceae Shrub

30. | Casuarina Causerrina equisitifolia L. Casuarinaceae Tree

31. | Cyas Cycas revoluta L. Cycadaceae Tree

32. | Scutch Grass Cynodon dactylon L. Poaceae Herb

33. | Vadanarayanan, Delonix elata Caesalpiniaceae | Tree

34. | Snake plant Dracaena trifasciata Asparagaceae shrub

35. | Areca palm Dypsis lutescenes Arecaceae Tree

36. | Money Plant Epipremnum aureum Araceae Climber

37. | Asthma weed Euphorbia hirta L. Euphorbiaceae | Herb

38. | crown of thorns Euphorbia milii Des Moul. Euphorbiaceae | Herb

39. | Weeping fig Ficus benjamina Moraceae tree

40. | Silky Oak Grevillea robusta Proteaceae Tree

41. | firebush Hamelia patens Rubiaceae shrub

42. | Spider Lily Hymenocallis littoralis Amaryllidaceae | Shrub
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43. | Jerusalem artichoke Helianthus tuberosus Astraceae Herb
44. | Redivy Hemigraphis alternata Acanthaceae herb
45. | Hogweed Heracleum sphondylium Apiaceae Herbs
46. | Black spear grass Heteropogon contortus Poaceae Herbs
47. | Hibiscus Hibiscus rosa-sinensis Malvaceae Shrub
48. | Chinese ixora Ixora chinensis Rubiaceaea Shrub
49. | Scarlet Jungle Flame | Ixora coccinea Rubiaceae Tree
50. Rubiaceae Ixora Ixora coccinea Rubiaceae Shrub
51. | Common Jasmine Jasminum officinale Oleaceae climbers
52. | Common lantana Lantana camara Verbenaceae Shrub
53. | Mango Tree Mangifera indica L. Anacardiaceae | Tree
54. | Bullet wood Manilkara elengi Sapotaceae Tree
55. | Sapota Manilkara zapota Sapotaceae Tree
56. | Gaint sensitive Plant | Mimosa pigra L. Fabaceae Tree
57. | Shame plant Mimosa pudica Fabaceae Creeper
58. | four -o'clock Mirabilis jalapa Nyctaginaceae Tree
59. | Indian mulberry Morinda citrifolia Rubiaceae Tree
60. | Drumstick tree Moringa oleifera Lam. Moringaceae Tree
61. | Cherry Tree Muntingia calabura Muntingiaceae | Tree
62. | Curry Leaf Tree Murraya koenigii Rutaceae Tree
63. | Dwarf banana Musa acuminata Musaceae Tree
64. | Banana Musa cultivars L. Musaceae Tree
65. | Banana Musa paradisiaca L. Musaceae Tree
66. | Arali Nerium indicum Mill. Apocyanaceae Shrub
67. | Nerium, Arali Nerium oleander L. Apocyanaceae Shrub
68. | Gooseberry Phyllanthus acidus L. Phyllanthaceae | Tree
69. | Indian Gooseberry Phyllanthus emblica L. Phyllanthaceae | Tree
70. Phyllanthus niruri Schumaach Tree
Stone Breaker & Thonn Phyllanthaceae

71. | Pagoda-tree Plumeria alba Apocynaceae Tree
72. | Frangipani Plumeria obtuse L. Apocynaceae Tree
73. | Asoka tree Polyalthia longifolia Annonaceae Tree
74. | Pungai Pongamia pinnata Fabaceae Tree
75. | Pomegranate Punica granatum L. Lythraceae Shrub
76. | Fire cracker Plant Russelia equisetiformis Plantaginaceae | Shrub
77. | Peace lily Spathiphyllum wallisii Araceae Herb
78. | Tamarind Tamarindus indica L. Fabaceae Tree
79. | Yellow Balls Tecoma stans L. Bignonaceae Shrub
80. | Teak Tectona grandis Lamiaceae Tree
81. | Almond Tree Terminalia catappa L. Combretaceae Tree
82. | Kangaroo grass Themeda trianda Poaceae Herb
83. | Guduchi Tinospora cordifolia (Willd.) | Menispermaceae | Climber
84. | Croton Tradescantia spathacea Commelinaceae | Herb
85. | Coat buttons Tridax procumbens Compositae Herb
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Plate.1. Plants found in the Campus

Psidium gujava L.

Saraca asoca Azadiractaindica L. Punica granatum L.
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Plate 2. Plants found in the campus

Ficus benghalensis

Nerium oleander Vinca rosea L. Terminalia cattappa L.
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13.3.1.2. Lichen diversity in the campus

Lichens are one of the most fascinating symbiotic organisms found worldwide.
The lichens species are ubiquitous and common inhabitants of the bark of the tree, rock
surface, soil etc. They are a lower group of plants coming under non-flowering plants
that live in a variety of substrates under a wide range of environmental conditions with
or without causing harm to the hosts. Ecologically, lichen plays important roles in soil
formation; re-establishes life on earth; fixes atmospheric nitrogen; plant’s health,
ecology distribution, and in the formation of organic matter of habitat which in turn
benefitting mosses in nutrient availability. A unique synergetic association between a
fungal and an algal species results in lichens and occupied in plant kingdom. In this
relationship both the organisms are mutually benefited. The algal partner may be
cyanobacteria or the blue green algae and this is responsible for the process of
photosynthesis. The algae thus provide food or nutrition for the fungi too. The fungal
partner in turn provides space and protection for the algae. The lichen is an autotrophic
organism in the sense that they can produce their own food by the process of
photosynthesis. Even though the lichen is made up of two different organisms, the
characteristics of the lichen are entirely different from the original characteristics of the
algal and the fungal partner. Lichens are classified as micro lichens and macro lichens
in which the microlichens cover the substrate on which they grow in the form of a crust
whereas macro lichens grow in the form of a bush or a leaf like structure. The major
forms of lichens are a) Foliose lichens exhibit a flat leaf like thallus, b) Fruticose lichens
exhibit erect, pendulous and bushy thallus c) Squamulose lichens exhibit thallus with
minute, scale like squamules and d) Crustose lichens exhibit flat crust shaped thallus.

Fig.4. Lichen Diversity of the Campus

30.00%

25.66%
23.94%

25.00%

18.89%

20.00%

15.00%

10.00%

5.00%

0.00%
Megasporaceae Caliciaceae Graphidaceaea

Lichen diversity reorded in the Sri Indu College of Engineering and
Technologycampus showed a total of 5 different lichens species representing 2 genera
and 2 families (fig.7). Three species accounted for 5% of total available lichen diversity
and identified up to species level while 52 were recognized in the campus at genus level.
The observation on lichen diversity revealed that two types of lichens growth forms
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belonging to the genus, Parmotrema and Lecanora were accounted 5% diversity
coming under crustose lichens and three types of foliose lichens belonging too the
genus, Dimeralla, Graphis and Pertusaria were accounted. About 2% lichens were
found to be one single species in each genus of crustose and fruticose lichens (fig.5).

Fig.5. Lichen growth diversity in the campus
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Table 7. Lichen diversity of the Sri Indu College of Engineering and
Technologycampus with respect to family, substratum and growth forms in genus
and family wise classification

S.No Lichen diversity of the Family Growth forms
campus
1. | Aspicilia cuprea Owe-Larss. &
A.Nordin Megasporaceae Crustose
2. | Buellia pullata Tuck Caliciaceae Crustose
3. | Graphis glauconigra Vainio Graphidaceaea Furticose
4. | Usnea coralline Mot Parmeliaceae Furticose

13.3.3. Algal diversity in the campus

Oscillatoria, Chara, Oedogonium, Spirogyra, Volvox, Chlamydomonas,
Scytonema and Cladophora spp. belonging to the class of Cyanophyceae,
Chlorophyceae and Bacillariophyceae are the predominant species found in the campus.
The family Chlorellaceae was represented by single genus and species. Chlorophyceae
plays an important role in both terrestrial and aquatic ecosystem as most of the members
are found to be ecologically important. The highest diversity of Chlorophyceae
indicated relatively good health of atmosphere. The presence of these algal species in
abundance can be concluded that the campus ecosystem has high amount of organic
nutrients in soil and rock along with conducive favourable environmental conditions.
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13.3.1.3. Mushrooms diversity in the campus

Mushrooms, edible basidiomycete, represent white rot fungi which contained
higher amount of proteins, rich in minerals with medicinal properties. At present three
mushroom varieties (white mushroom, the paddy-straw mushroom and the oyster
mushroom) are being cultivated in India. These are most popular, economically sound
to grow and is extensively cultivated throughout the world. Due to moderate
temperature requirement for luxuriant growth, its cultivation are restricted to the cool
malgrowth yield is influenced by the type of compost, spawn, temperature, percentage
of moisture and also affected by the pests and disease-causing agents. There has been
extensive discussed in recent years, as far as the production of fungal protein from
domestic, agricultural and industrial wastes. Since mushrooms have a very short life
span, it should reach to consumers within a short time or immediately canned.
Mushroom growth is determined by means of carbohydrate content in the substrates
like paddy straw, sugarcane molasses, saw wood dust and other plant waste materials.

The campus has various mushroom types covering poisonaous, edible and
medicinal varieties such as white mushroom (Agaricus bisporus ), the paddy-straw
mushroom (Volvariella vovvacea), oyster mushroom (Pleurotus sajor-caju), button
mushroom (Omphalotus olearius) and other mushroom types such as Amauroderma
conjunctum, Ganoderma applanatum, Laccaria laccata and Volvariella bombycina.

13.3.2. Fauna Diversity in the campus
13.3.2.1. Birds Diversity in the campus

The observations on fauna diversity indicated that the campus has a large number
of living as well as visiting birds. A total number of 30 birds belonging to the 2 species
were recorded from different habitats during winter and summer, of them one of which
were endemic to the deccan plateau like purple rumped sunbird. Totally 11 species of
birds representing 2 families and 2 orders were observed during this study, passeiformes
constituted the predominated group representing 15. Total number of 6 bird species, out
of them 2 species were migrant, 2 species were local migrant during winter and summer
season because of unfavourable environment and low availability of food resources.
Migratory bird species like Mangrove heron, Common Wood shrike, Black-rumped
flameback and Peacock (Tables 8 & 9).

Table 8. Birds Diversity in the campus

S.no| Scientific name Common name
1. | Acridotheres tristis common myna
2. | Anthusrufulus black kite-

3. | Centropusparroti barn owl-tylo alba
4. | Coraciasbenghanlensis Indian roller

5. | Corvus splendens House crow

6. | Dicruridaemacrocercus black drongo

7. | Egrettagarzetta Little egret

8. | Eudynamysscolopaceus Asian koel-

9. | Merops orientalis Green bee-eater
10. | Motacilla Indian robin




Table 9. Total number of visiting birds in the campus

S.No | Common Name Scientific Name
Koel Eudynamys scolopaceus
Rose-ringed Psittacula krameri
Mangrove heron Butorides striata
Wood shrike Tephrodornis Pondicerianus

13.3.2.2. Butterflies diversity in the campus

The campus has five family level diversities such as Papilionidae, Pieridae,
Nymphalidae, Lycaenidae and Hesperiidae in which Common butterflies species such
as Mormon, Rose, Birdwing, Emigrant, Grass yellow, Gull Wanderer, Small Orange
Tip, Plain Orange Tip, White Orange Tip, Yellow Orange Tip, Pioneer Chocolate,
Pansy, Baron, Palmfly, Bush, Brown, Eggfly, Leopard, Sailer, Evening and Grey are
commonly found (Table 10; Plate 4).

Table 10. List of Butterflies recorded in the Campus

S.No. |Common Name Scientific Name Family
L Common hedge Actolepis puspa Lycaenidae
2 Common Hedge Blue Acytolepis puspa Lycaenidae
3 Pioneer Belenois aurota Pieridae
4 Angled pierrot Caleta caleta Lycaenidae
> Common crow butterfly Euploea core Papilionidae
6. African Marbled Skipper  |Gomalia elma Hesperiidae
! Common cerulean Jamides celeno Lycaenidae
8 Lemon pansy Junonia lemonias Papilionidae
% |Blueoklea Kallima horsfieldi | /mPhalidae
10. Red Pierrot Talicada nyseus Lycaenidae
11 Common Grass Dart Taractrocera maevius |Hesperiidae
12 Blue tiger Tirumala limniace Nymphalidae
13 Southern birdwin Triodes minos Papilionidae
14 Southern Birdwing Troides minos Papilionidae
15 White hedgege Udara akasa Lycaenidae
16. Nymphalidae

Painted lady Vanessa cardui

30
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Plate 4. Butterfly Diversity in the campus
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13.3.2.3. Mammals diversity in the campus

Mammals, a group of vertebrate animals (class: Mammalia), characterized by
the presence of mammary glands (where females produce milk for feeding/nursing their
young), a neocortex (a region of brain), fur or hair and three middle ear bones. These
characteristic features differentiate them from reptiles and birds. Observation on
diversity of mammals in the Sri Indu College of Engineering and Technologycampus
indicated that around 5 Mammal species are commonly distributed. The commonly
found mammals are Black-naped Hare, Three-striped Palm Squirrel, Common or Grey
Mangoose, Indian Flying Fox, Short-nosed Fruit Bat, House Rat and Indian Mole-rat.
(Table.11)

Tablell. List of Mammals diversity in the campus

S.No. |Common Name Scientific Name Common Name
1. |Black-naped Hare Lepus nigricollis Muyal
2. [Three-striped Palm Squirrel |Funambulus palmarum  |Anil
3. |Indian Flying Fox Pteropus giganteus Periya VVowaal
4. |House Rat Rattus rattus Sundeli
5. |Indian Mole-rat Bandicota bengalensis ~ [Peruchali

13.3.2.4. Amphibians diversity in the campus

Amphibians (class: Amphibia) are ectothermic, tetrapod vertebrates. All living
amphibians represent the group Lissamphibia and they inhabit a wide variety of
habitats. Most of them living within terrestrial, fossorial, arboreal or freshwater aquatic
ecosystems. Amphibians naturally start out as larvae living in water, but some species
bypass this by developed behavioural adaptations. Observation made on diversity of
Amphibians in the Campus indicated that around 6 species are Amphibians are
commonly distributed.

Generally amphibians undergo metamorphosis from larva with gills to air-
breathing adult with lungs. Skin of the Amphibians served as a secondary respiratory
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organ while very few terrestrial salamanders and frogs lack lungs and they rely entirely
on their skin for respiration. With their complex reproductive needs and permeable
skins, amphibians are often ecological indicators. In recent decades, there has been a
drastic decline in populations of many amphibian species around the globe.

Historically, amphibians evolved in the Devonian period from sarcopterygian
fish with lungs and bony-limbed fins, which were helpful them to adapt to dry land
conditions. Their spread was higher and predominant during Carboniferous and
Permian periods and they were later displaced by reptiles and other vertebrates. Over a
period, amphibians shrank in size and their diversity decreased drastically, leaving only
the modern subclass Lissamphibia. Modern amphibian orders include Anura (the frogs),
Urodela (the salamanders) and Apoda (the caecilians). Number of known amphibian
species is nearly 60% are frogs. Observation made in the Campus on diversity of
Amphibians revealed that around 3 species of Amphibians are commonly disseminated.

13.3.2.5. Grasshopper diversity in the Campus

Grasshoppers, a group of insects belonging to the suborder Caelifera and they
are probably most ancient living group of chewing herbivorous insects. They are
typically ground-dwelling insects with powerful hind legs which allow them to escape
from threats by leaping dynamically. As a hemimetabolous insects, they do not undergo
complete cycle of metamorphosis. In other word, they hatch from an egg into a nymph
or "hopper" which undergoes five moults, to become identical to that of an adult.
Grasshoppers hear through the tympanal organ which can be found in the first segment
of the abdomen attached to the thorax; its sense of vision is compound eyes. Under
certain environmental conditions, some grasshopper species at high population
densities can change colour and behaviour besides form swarms. Grasshoppers are
plant-eaters; few species at times become as a serious pests of cereals, vegetables and
pasture, especially when they swarm to destroy the crops over huge contiguous areas.
Surveillance audit at the campus on diversity of Grasshoppers demonstrated that 4
species are Amphibians are commonly distributed which includes Eyprepocnemis
alacris, Cyrtacanthacris tartarica, Crucinotacris decisa and Aulacobothrus luteipes.

13.3.2.6. Termites Diversity in the Campus

Termites are most successful groups of insects on earth, colonising most
landmasses. Their colonies range in size from a few hundred individuals to enormous
societies with several million individuals. Eusocial insects, commonly Termites, are
taxonomically ranking as infraorder. Isoptera, or alternatively as epifamily Termitoidae,
within the order Blattodea (along with cockroaches). Although Termites are habitually
known as "white ants", they are not ants and they are not closely related with them.
Earlier, Termites were classified as a separate order from cockroaches.Recent
phylogenetic studies revealed that they evolved from cockroaches, as they are deeply
nested within the group and the sister group found to wood eating cockroaches of the
genus Cryptocercus. More recent estimates suggest that they have originated during the
Late Jurassic period evidenced with the first fossil records in the Early Cretaceous.
Termites mostly nourish on cellulose based dead plant material (wood, leaf litter), soil
and animal dung. Two species of Termites (Odontotermes anamallensis, Trivitermes
fletcheri) recorded during on-site Green Campus audit at Sri Indu College of
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Engineering and Technologyand they are belonging to the Genera Odontotermes,
Trivitermes and Nasutitermes.

13.4. An account of more Oxygen releasing and Carbon dioxide assimilating plants
in the Campus

There are some plants which are being considered highly efficient in oxygen
releasing and carbon dioxide assimilating (Carbon sinks) which in turn reflected the
quality of the green campus. If more oxygen is made available in the campus naturally,
the stakeholders may be free from various cardiovascular and pulmonary problems and
breathing troubles. Sansevieria zeylanica (commonly known as snake plant or the
mother-in-law's tongue plant) is unique for oxygen release during night time and it is
able to purify the atmospheric air in terms of removal of toxic gases. Although options
are available to enhance the level of oxygen by reducing CO. with the aid of
oxygenators and air purifiers, there are certain alternatives to improve the air quality
which is beneficial for both body and mind. Green campus audit at Sri Indu College of
Engineering and Technologycampus revealed that the capus is well distributed with
more oxygen releasing and CO> assimilating plants such as Money plant, Neem tree,
Tamarind tree, arali, and Pongam trees. There are 6 plant species which are able create
an eco-friendly atmosphere in terms of reducing erosion, moderating the climate,
improving air quality and supporting wildlife besides they are economically important
and valued for different medicinal aspects.

The ornamental plants such as Java Plum / Jamun (Syzygium cumini), Yellow
Trumpetbush / Yellow Bells (Tecoma stans) are made available. In addition, medicinal
plant such as Tinospora cordifolia, Epipremnum aureum and Medicinal garden is also
available in the campus (Table. 11).

Oxygen releasing and Carbon dioxide assimilating plants in the
Sri Indu College of Engineering and TechnologyCampus



Table 11. List of Oxygen releasing and Carbon dioxide assimilating, Ornamental / Medicinal plants in the
Sri Indu College of Engineering and TechnologyCampus

S No Plant Name Plant Name Scientific Name Grouping / Characteristic Features of
' (Tamil) (English) Nature the plant
1. | Kuppaimeni Copper leaf Acalypha wilkesiabna | Dicots O- releasing Plant
2. | Kattralai Aloe Vera Aloe barbadensis miller | Dicots O releasing Plant
3. | Vembu Neem Azadirachta indica Dicots O: releasing Plant
4. | Munkil Bamboo Bambusa vulgaris Monocots O; releasing Plant
5. | Kaatu panai Areca Palm Dypsis lutescens Monocots O releasing Plant
6. | Neenda maravagai | Weeping Fig Ficus benjamina Dicots O releasing Plant
. - . O- releasing Plant
7. | Arasu Peepal, Bot-tree Ficus religiosa Dicots

. . . ) ) O releasing Plant

8. | Vetchi Chinese ixora Ixora chinensis Monocots
9. | Sinduram Sxarlet jungle flame | Ixora coccinea Monocots O releasing Plant
10.| Thulasi Tulsi Ocimum tenuiflorum | Dicots O releasing Plant
11.| Puli Tamarind Tamarindus indica Dicots O releasing Plant

] 02 releasing Plant
12.| Money Plant Money Plant Epipremnum aureum Monocots
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13.4.1. Measurement of Carbon dioxide level in the Campus

Climatic conditions of the earth changed now-a-days due to a massive increase in
global warming and environmental changes including human population and human
activities. In addition, primarily fossil fuel burning and an extensive usage enhances
heat-trapping greenhouse gas levels in the atmosphere. Global warming is driven by
human-induced emissions of greenhouse gases which resulted in paramount shifts in
weather patterns. It is playing an important role to act as a global indicator for checking
the purity of the atmosphere. In general, a portable CO. Analyzer is used to measure
the level of carbon dioxide in the atmosphere at different places across the campus.

The observation showed that the concentration of COz in the atmosphere is found
to be optimal which did not exceed the critical limit of CO.. It is further revealed that
all the selected locations are having pure air without any air contaminants with good air
exchange/circulation in the campus. Some of the places like Canteen, Class Rooms, and
Examination Centre are recorded with high level of carbon dioxide level due to student
mobilization and the maximum number of electrical items fixed from which the carbon
dioxide emission and poor ventilation were observed followed by all laboratories and
seminar and auditorium halls (Table 12).

Table. 12. Measurement of CO concentration in the College Campus

S.No. | Different locations of the | Carbon dioxide Remarks
Organization’s Campus level (ppm)*
1. | Classroom 526.7+ 15 Within permissible limits
2. | Auditorium 523.7+1.2 Within permissible limits
3. | Seminar Hall 473.3+£5.1 Within permissible limits
4. | Library 433.7+1.2 Within permissible limits
5. | Labortory 520.0£1.2 Within permissible limits
6. | Canteen 46101 Within permissible limits
7. | Open Area 405.3+ 3.8 Within permissible limits
8. | Car Parking area 562.3+ 2.5 Within permissible limits
Mean 488.2 %
SEC + 2.30
CD at P=0.05% 411

*Average of 3 Observations
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Plate 5. Measurement of CO. concentration in the College Campus
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13.4.2. Atmospheric Oxygen level measurements analysis and interpretation

Oxygen level refers to the amount of oxygen available within the atmosphere or
water bodies. Oxygen is produced/released as a by-product of photosynthesis, the
metabolic activity of all green plants besides certain microbes. Oxygen plays a
paramount role in metabolic activities like respiration and the energy-producing
chemistry of all living organisms. In order to quantify the oxygen level, Oxygen Meter
is used. The atmosphere contains 18-21% oxygen concentration, 75-78.5% nitrogen and
2-3% other gases like carbon dioxide, neon, and hydrogen. The amount of oxygen level
in the atmosphere is determined by abiotic factors like altitude, latitude and longitude
and biotic factors like plantations in the surroundings. If oxygen level is low in the
atmosphere lead to headaches and shortness of breath to human beings. If it excess, it
causes oxygen toxicity and oxygen poisoning by creating coughing, breathing trouble
and damage the lungs to human beings. The Oxygen level of different places at the
campus are monitored and presented (Table 13 & Plate 6)).

Table 13. The Oxygen concentration in the Navarasam Arts and Science College

S. No Location Oxygen Level (%)* Remarks
1. | Classroom 18.3+0.2 O> level is good
2. | Auditorium 18.3+£0.2 O level is good
3. | Seminar Hall 18.4+0.3 O> level is good
4. | Library 18.8+0.2 O> level is good




5. | Laboratory 18.6 +0.4 O> level is good
6. | Canteen 18.5+0.3 O2 level is good
7. | Open Area 18.2+0.1 O> level is good
8. | Car Parking area 185+0.1 O2 level is good
Mean 18.5 %
SEC + 0.21
CD at P=0.05% 0.37
*Average of 3 Observations
Plate 6. The Oxygen concentration in the College Campus
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13.5. Lawns, Trees, Herbs, Shrubs, Climbers and Lianas in the Campus

Lawns are gazing features of
unutilized land made to cover the soil
with green grass for the ambience of
the place to have a greenish look. Lawn
provides a hollow space among the
building structures. The shaded trees in
between the grass lawn, pathways and
garden benches are meaningful
lineaments to the green campus. The : -
advantage of lawn is that it prevents the unintended weeds growth in the unutilized
landscape areas. Trees that are native to land with medicinal value, ethnicity and
environmental value add an advantage to green building. Purpose of trees is to provide
shade, atmospheric CO. sequestration and supply of oxygen that serves the purpose of
a green campus. Herbs are small plants with medicinal values and shrubs are small
plants with thick stems and can hold soil to some extent than the herbs and serve the
purpose of soil erosion. Climbers can grow with the support of wall structures and the
climbers can enhance the wall value with greeneries.

The campus has a huge number of trees, herbal plants, bushes, climbers, lianas,
twiners and lawns. It is further observed that all the plants are growing profusely and
showing healthier free from pests and diseases attack. The commonly available native
as well as wild shrub species in the campus are Kakithapoo (Bougainvillea spectabilis),
Madhanakamaboo (Cycas revolute), Sembaruthi (Hibiscus rosa-sinensis), Vetchi
(Ixora coccinea), Malli (Jasminum sambac) and Arali (Nerium odorum).

Similar to that of shrubs, there are 3 kinds of herbs available in the campus. The
predominant species of herbs available in the Insitution are Tradescantia spathaceae
(Croton) and Vinca rosea (Bright eyes).

The existence of climber, creepers, twiners and lianas species available which
accounted more than seven species in the campus is Amirtaval (Tinospora cordifolia).
The major grasses are Arugam Pullu (Cynodon dactylon), Korai Pullu (Cyperus
rotundus) and Crowfoot grass (Dactyloctenium aegyptium). Weak stemmed creeper
plants grow alongside the ground, depends another plant support, or climb up a wall by
means of extending stems or branches. Climbers, include herbs or shrubs, whose stems
are weak, which needs support to grow, where it climb up trees and walls and grow
vigorously without any pest and disease attach which are observed in the campus.

13.6. Establishment of different Gardens in the Campus

Growing many types of herbal plants having medicinal importance in the campus
becomes more attractive and useful if concept gardens are maintained. Medicinal plant
gardens can contain the locally available medicinal plants, RET (Rare Endangered
Threatened) listed plants and those plants are most useful in terms of economic
importance. The tree garden / arborea can be planted based on the zodiac signs which
would attract the public and students, faculties, staff members, employees and educate
them based on their uses. In the tree gardens, trees as linings all over the campus can
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act as oxygen corridors. Native trees along with trees like Azadirachta, Pongamia and
Ficus species can be cultivated at the maximum as these plants are used to remove the
dust particles and carbon from the air and purifies the air considerably. Similarly, the
ornamental plants with beautiful flowers can be maintained in the frontage gardens of
campus for attraction and good ambience. This will give an overall aesthetic look and
also provide fresh air for healthy respiration to the stakeholders.

In the campus, they are planted ornamental plants for the display of appealing
characteristic features including: varying types of leaves and their texture, flowers and
their fragrance, fruit, stem and bark. In some places, plants unusual features also planted
to be of interest, such as the prominent thorns of cactus and snake cactus. There are
many varieties of ornamentals plants are maintaining surrounding of the college
campus. In front of principal’s room, cafeteria, college grounds and many places
planted ornamentals plants. Nearly 100 plants in different places. These plants are
making the college campus pleasantly and decoratively. No plant is cut unless it
becomes dead. Not only can visitors enjoy seeing the ornamentals plants and also
humming birds, butterflies shelter in that. This environment makes campus greenish
pleasant and lively.

13.7. Natural Topography and Vegetation

Natural topography means the original geographical features of the campus,
around 60-65% of the organization should have the natural features like rocks, water
resources, slopes, landscape, pathways, etc. and the altered topography can be
accounted for, it is facilitated. The vegetation in the land alone is considered as they are
part of the natural topography. The vegetation in the artificially created structures are
also accounted for when it is reported more than 70% of the claimed green campus audit
site. Vegetation is the cultivation of a bunch of plants irrespective of the plant taxa for
the covering of the area or ground topography. Natural topography is better appreciated
with wild vegetation than the artificially created topography like pathways and parking
areas. The observation at the campus indicated that more than 35% natural topography
and vegetation have been maintained properly. Further, there was no anthropogenic
activity in the campus.

13.8. Rainwater Harvesting System and Percolation Pond

Rainwater harvesting system is a traditional old practice not only in drought
prone areas and also in areas having seasonal rainfall. The Indian traditional rainwater
harvesting is being practiced in various parts of the country to improve the ground water
status. Now the threatening features of the lower ground level of water has created a
revamp of newly featured rainwater harvesting systems. Indian traditional rainwater
harvesting systems are constructed based on three modes either direct pumped, indirect
pumped or by gravity alone in the campus. In addition, lakes, bonds, water channels
and any other water reservoir methods are considered as the rainwater harvesting
system. The green campus should have adopted any of the above said modes of
rainwater harvesting or any new methods that has the benefit of conserving the water
resource as well. A small square shaped pit containing gravels and sands constructed
near the building for rainwater harvesting and connected with pipes from the roof of the
building to pit. During the audit, there having well developed rain harvesting systems
such as pond like setup which surrounds the trees were observed with the campus.
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Rainwater harvesting structures have been commissioned in the campus at different
locations.

13.9. Landscape design and Soil Erosion control

Landscape management is the maintenance of land to make sure that
backgrounds can fulfil the needs and objectives in an effective and sustainable manner
for current and future members. It is an action that forms a perception of viable
expansion, to ensure the preservation of a panorama, in order to help and harmonize
alterations which are supplemented through social, monetary and environmental
methods. Landscape design is an important feature for any disasters to control
especially with respect to the soil erosion. In general, soil erosion occurs if the design
of the land is not altered so as to prevent the slope features by strong vegetation and use
of a plant buffer zone as safe for escape of nutrients or fertilizers entering the streams.
When the slope features are altered, adequate vegetation can alone be enough to prevent
soil erosion. The observation revealed that the Sri Indu College of Engineering and
Technologycampus has very good landscape design without disturbing the natural
vegetation. Contour ploughing is being done at right angles to the slope wherever
possible and ridges and furrows are properly maintained to break the flow of water
down to the empty land. These activities are widely adopted to control soil erosion in
the campus.
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13.10. Operation of Water irrigation, Drip and Sprinkler Irrigation methods
Maintaining the green campus and water conservation mechanisms should be
applied efficiently in the campus. Well planned water irrigation systems like sprinklers
and drip should be implemented in the entire green area of the campus for an effective
water management system. This can be implemented only when the plantations are well
planned. The tree growing areas can be connected with drip irrigation and medicinal
plants growing areas and flower gardens can be connected with sprinkler irrigation. The
Sri Indu College of Engineering and Technologycampus has taken sufficient efforts to
maintain the plants greenish and frequency of watering to the plants. A register is
maintained to note down the timing of watering the plants and quantity of water poured
every time. Internal auditing of time of plantation, number of times the plants are
watered and growth parameters of the plants in the campus is beings carried out.

13.11. Importance of Biodiversity Conservation

The campus should be a mini biodiversity conservation area, wherein, more
greenery due to native plant species, medicinal plant garden, concept gardens, flowering
plants that attract bees, birds, beetles and other animals like squirrels should be
monitored as ecosystems. Shade giving trees in the paths, flowering trees in the avenues
and fruit trees at the back yards also would attract birds, bees, butterflies and squirrels.
The Sri Indu College of Engineering and Technologycampus is free of exotic plants
that cause threat to the natural vegetation. It is like a mini bio-reserve rich in native
species and endemic plants. A complete data on the soil type, water holding capacity
and soil nutrition in the campus is being thoroughly studied internally or with the
Government agriculture departments. It is useful for cultivation of various native and
wild plant species and also helps in choosing the proper irrigation system.

13.12. Pedestrian Path facility at the campus

The concept of pedestrian path is to give safe space to walk freely by the
pedestrian. It is very important in the green campus in terms of freely walk pedestrians
or people going on foot without any obstacles. The pedestrian path is otherwise called
as zebra crossing by the combination of black and white stripes remained to characterize
the zebra. This path is specially designed space to the stakeholders to walk freely
without any disturbance. It is useful for cross walk and easy to recognize to walk by
means of wide black and white colour combination of lines and authorize to walk while
crossing and walking on the foot. In addition, pedestrian path are created in the green
campus along with road side which meant for walking only using special cement bricks
and stones. The pedestrian path aims to end circulation not only cars, buses, vans, trucks
and other vehicles but also giving safe space to the pedestrians, where cross and pass
through blocks and also forcing vehicles to comply with it. The Sri Indu College of
Engineering and Technologycampus is having very good facility in creating pedestrian
path for stakeholders.

13.13. Use of Biofertilizers, Organic and Green manures

Natural or eco-friendly methods should be used to grow plants vigorously in the
campus which could reduce the environmental pollution. Use of biofertilizers, organic
manures (cow dung, vermicompost and plant wastes and litters) and green manures to
grow healthy plants in the medicinal plant garden, kitchen garden and terrace garden
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should be ensured to keep the campus organic. The plant waste such as fallen leaves,
stems, fruits, nuts, seeds and other plant parts should be used to make green manures.
A concrete or ground level green manure production unit and vermicomposting units
will help to convert all the plant and animal based wastes into green/organic manures.
This will be a healthy way of solid litter waste management in the campus. Minimal
use of chemical fertilizers as part of integrated nutrient management system is
acceptable but nil use of chemical fertilizers is highly appreciable and also helps to keep
the campus more of an organic ecosystem. The soil, air, water and sunlight are the four
major natural resources any campus gets. Proper use and conservation of these
resources are mandatory in green campus audit sites. The available resources and their
utilization should be accounted for from time to time. Management of the right way of
utilization of these resources with the vision of sustainability should be carried out by
framing a committee led by the Head of the Institution concerned. Biofertilizers such
as Nitrogen fixing bacteria, Potassium and Phosphorus solubilizing bacteria, Potassium
mobilizing fungi (VAM), farm yard manure, dried cow dung manure, vermicompost
manures and biofungicides and biopesticides are extensively used in the Sri Indu
College of Engineering and Technologyto cultivate plants. Agrochemicals, chemical
fertilizers (urea, murate of potash, sulphate of potash, rock phosphate, etc.), pesticides
and fungicides are not used. These practices are very well appreciated because air, water
and soil pollution due to use of agrochemicals is eradicated which in turn to improve
the soil health significantly.

13.14. Conduct of Outreach Programmes for Dissemination of Green Campus
Initiatives

Professional implementation of all the Eco plans in the campus should be done
through the Eco clubs, Nature clubs, Science clubs,

Youth Red cross units, Fine Arts clubs, Women cell, GO Greel
Associations, Forums, SSL, NCC (National Cadet SU/H Q
Corps) and NSS (National Service Scheme). All the LO,PIGSLIC

students, members of staff and employers should be | ¢ \

mandatory members of the club and should do tree ' y
planting and maintenance of greenery in the campus
periodically.  Conducting frequent seminars, | . G( o>

conferences, workshops, awareness rallies, etc. on st Pu "

topics relevant to the environment is necessary to A - L.’ ¢
educate and create awareness among the students |-~

and staff members. In addition, student’s

associations, cells, clubs and forums should be the first hand receivers of all the new
plans proposed by the Government such as Swachh Bharath Abhiyan and Jal Shakti
Abhiyan under Clean India Mission and implement the same in the campus. The
campus has well developed NCC/Student Force, NSS, Swatch Bharath Abhiyan under
Clean India Mission. These bodies are actively involved in tree planting programmes
and cleaning the surrounding areas of tribal, rural and urban people acros Rangareddy.
The Sri Indu College of Engineering and Technologyis conducting a large number of
activities to conserve the nature and to teach about the importance of environment to
rural, tribal and urban people.
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Social Outreach Activities - Swachh Bharat Activities

Awareness programmes on the green campus initiatives and dissemination of
green motto and pledges are accounted in a sustainable manner. Its benefits and self-
sustainability are being projected for wider centric on earth and Ecology conservation.
Innovative practices that add up credentials in implementing the green campus which
needs to be promoted in the awareness programme to the students and staff members
including public domain. Technology driven solutions initiated by the green campus
organization are periodically disseminated and documented successively for
propagating the attitude of the green campus in wider masses. The Sri Indu College of
Engineering and Technologyhas taken sufficient attempts to disseminate the green
campus motto and green pledge such as ‘Don’t cut trees’, ‘Don’t use plastic bags’,
‘Don’t waste waters’, ‘Plastic Free Zones’ and ‘Preserve the Natural Resources’ and
etc. among the students and staff members in the campus.

“Nela Talli" named green campus program organized by the students of SICET

. ) ? =R
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The College is implemented the Government schemes (Swatch Bharath Abhiyan
under Clean India Mission) to give pure and safe water to rural people and teach the
importance of cleanliness of toilets and restrooms to people living in Rangareddy city.
These activities are very important in view of the instantaneous vicinity to undertake
progressive programmes and conducted Participatory rural appraisal programmes. It is
involving the socioeconomic position of the inhabitants, natural resources, traditional
knowledge systems, cropping patterns, etc. of the rural and tribal people. The Sri Indu
College of Engineering and Technologyis also focusing on the development of women,
youth, children and dalits and to identify the extension and training needs of the target
group. It provides the vocational training to marginal farmers to overcome the problem
of seasonal employment. Some of areas identified are goat farming, mushroom
cultivation, vermicomposting, bee keeping, ornamental fisheries, organic farming and
medicinal plant cultivation.

World Environment Day celebration on 05.06.2023 by SICET
: —

The College helps to develop social commitment and to expose the students to get
sensitized to social realities and to build a link between the student community and the
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wider community. It enhances the social interaction, inter-personal communication
skills and develop emotional maturity of students. It also helps students in total and
integrated personality development. The College facilitates to prepare the students for
future life, by developing qualities such as cooperation, teamspirit, leadership,
discipline and development of creative talents including to boost the self-confidence of
students.

13.15. Establishment of Aquarium and Aquatic plant

Growing fishes in the small ponds will keep the environment pleasant. In the * ¢
‘the place bringing peace to the people. The fish water waste also can be used as manure
for growing potted indoor plants. Growing Lotus, Lilly, Hydrilla and other water plants
will give a pleasant and calm environment and growing fishes like Guppies can keep
the water clean and neat. The fountains and small ponds can be built in the frontages to
give an aesthetic look and also growing water plants in these ponds will help to maintain
the aesthetic sense of the environment in greenish. The Sri Indu College of Engineering
and Technologycampus has initiated to start a good aquatic site in which aquatic plants,
Fishes and birds are living generously.

13.16. Academic credentials: Projects, Dissertations and Thesis work

Project, Dissertation and Thesis works are academic effort credentials that
always fosters the innovative ideas on thinking and implementation of new innovative
approaches. Applied research work of the faculties, staff and student members should
be implemented within the campus owing to the credential of the research. Those works
indicating the significance of empowering the green campus can be implemented or
adopted in other organizations. If the innovation is capable of developing into
entrepreneurship, then it is highly appreciable. The Report of projects and dissertations
which are productive in methodologies should be disseminated through presentation
and publication in social media, books, magazines and journals so as to spread the
innovative ideas and methods to the broad public. The Sri Indu College of Engineering
and Technologyfaculty members and students from various subject domains are doing
extensive project work related to nature conservation, environmental pollution, soil and
water analysis.

14. Best practices followed on Green Campus initiatives in the Organization

1. It is observed that the Sri Indu College of Engineering and Technologyis
maintaining more than 60% of the green cover area after building construction as
per the guidelines of World Green Building Council and Indian Green Building
Council to provide a healthy environment and ecofriendly atmosphere to the
stakeholders. It is calculated that the natural vegetation was 32% and planted
vegetation was 50%.

2. The Sri Indu College of Engineering and Technology campus is belonging to
Rangareddy which provide pure atmosphere to the stakeholders under natural
environment, topology, Landscape and soil erosion. The campus is established
without disturbing the natural vegetation along with the artificially created
topography like pathways and parking areas.
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In view of floral biodiversity in the Sri Indu College of Engineering and
Technologycampus, a sum 85 species belonging to 65 Genera under 60 families
covering trees, herbs, shrubs, climbers, lianas, twiners and lawns and 05 species
belonging to Lichens, Pteridophytes, Bryophytes and Mycoflora like Mushrooms
were recorded. It is observed that all the plants are growing profusely and showing
healthier free from pests and diseases.

In view of faunal biodiversity in the Sri Indu College of Engineering and
Technologycampus, a total of 05 living Mammals representing two Genera under
two families, visiting Mammal species (5), 20 species of birds, 3 species of
Grasshopper, 2 species of Termites, 3 species of Amphibians, 3 species of Reptiles,
20 species of Butterflies and Three species Mosquitos were recorded and
documented.

The Sri Indu College of Engineering and Technology has established rainwater
harvesting models, percolation pond to recharge the borewells by collecting
rainwaters from the building roofs, open areas and playgrounds including
unexplored areas which are channelized to flow of rainwaters to increase the ground
water level.

The campus has a maximum number of more oxygen releasing and carbon dioxide
assimilating plants such as Tulsi, Areca Palm, Banyan tree, Money plant, Neem tree,
Arjun tree and Pongam trees including some of the shrub and herbal plants.

Gardens inside the college premises are found well maintained.

Nature Conservation is well maintained.

Recommendations for Greening

Honey Bee hives may be kept in the campus which is free from student’s
mobilization. Honeybees are natural pollinators help to increase the yield potential
of plants (flowers, fruits and vegetables) upto 33%.

A complete data on the soil parameters such as pH, electrical conductivity (EC),
water holding capacity (WHC), total organic carbon, available nitrogen,
exchangeable potassium, available phosphorus in the campus may be studied which
may be useful for the cultivation of various native and wild type plant species.

A complete data on the water quality parameters such as pH, TSS, BOD, COD,
dissolved oxygen and dissolved carbon dioxide and macro and micro elements like
iron, nickel, chromium, ferric and ferrous ion concentrations may be studied for
which bore well, open well, corporations, municipal RO, Aquaquad, Millipore.
Distilled water rain water and may be used. It may be analysed which may be useful
for the plant growth as well as to the stakeholders.

It is recommended to develop ‘Green Campus Policy’, ‘Energy and Environment
Policy’ and ‘Purchase Policy’ for not allowing the non-degradable plastic covers
during the paking of goods with respect to nature conservation and environmental
protection.
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e Sri Indu College of Engineering and TechnologyManagement has to take smart
initiatives towards creating a Green Campus in the areas of green computing and
waste management. The desktop infrastructure is virtualized through VMW
virtualization technology.

e Eco club student chapters, forums, cells, etc. may be established to among the
students from which a large number of programmes on nature conservation and
environmental protection may be conducted to rural, tribal and urban people.

e Use of fossil fuels has to be reduced for the sake of community health.

e The matured trees may be subjected to do white wash upto 3 feet height with
limestone and neem oil mix to prevent the pests and diseases attack.

e Name Board should be kept for each and every trees in the Campus.

16. Conclusion

After the establishment of Aarupadai Veedu Institute of Technology,
Rangareddy, Tamil Nadu, it has made significant progressive contributions with respect
to teaching learning, research and consultancy, innovation and transfer of technology,
community service and value education, in toto. The Sri Indu College of Engineering
and Technologyis a well-established Private Institution in Rangareddy which imparts
quality education to rural, tribal and urban people across the Nation. This Organization
is excellent in terms of academic activities and providing an eco-friendly atmosphere
to the stakeholders. The Organization has taken enormous efforts to maintain green
campus to the students, research scholars, staff members and parents in a sustainable
manner which reflects the importance of the environment and stakeholders. It is
conducting a large number of activities for the benefit of rural and tribal community
people without disturbing the natural environment, topology, landscape management
and vegetation. The Sri Indu College of Engineering and TechnologyCampus is
maintaining more than 75% of the green cover area after building construction along
with 25% of natural vegetation and 45% planted vegetation.

The natural topography and very good landscape design without disturbing the
natural vegetation are being maintained by the Aarupadai Veedu Institute of
Technology. A maximum number of more oxygen releasing and carbon dioxide
assimilating plants are being maintained to provide pure atmosphere to the stakeholders.
The installation of a rainwater harvesting system, percolation ponds and drip irrigation
system to conserve rainwater and ground water are noteworthy in the campus. The
Organization has created medicinal, herbal and ornamental gardens at small scale level
for establishing a massive reforestation / afforestation planting programme in which a
large number of trees and shrubs species were planted together for providing an eco-
friendly atmosphere to the stakeholders in a sustainable manner.

17. Acknowledgement
Nature Science Foundation, Coimbatore, Tamil Nadu, India is grateful to the
Principal and IQAC coordinator of the Aarupadai Veedu Institute of Technology,
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Rangareddy, Tamil Nadu, for providing necessary facilities and co-operation extends
during the Green Campus Audit. This helped us in making the audit a magnificent
success. Further, we hope Concept of establishing and maintenance of Green Campus
proposed by the Sri Indu College of Engineering and TechnologyManagement will
create Clean and Green Environment and this will be taken care of by up coming
generation and propagate further.

Annexure - |
Methodology for Flora and Fauna Identification
I. Identification of Flowering Plant Species
Various vascular plant species were identified based on the following

identification key by adopting the polyphasic taxonomic approach

Key to Plant Families Identification

la. Seeds enclosed in fruit wall, Perianth Present...............ccooiiiiiiiiiiiiiiiinnn. 2
b. Seeds not enclosed in fruit wall, perianth absent.............................Gymnosperm
2a. Leaves usually net veined SEeds-2.........oouiiriirit e 3
b. Leaves parallel veined, Seeds-1...........cooiiiiiiii 66
3a. Petals 100, .. ouu et 4
b. Petals COMNALE ..ot e e e 41
4a. Corolla and calyX Present........oo.viiiiiiiiii i e e e e 5
b. Corolla and calyX absent............coiiiiiiiiiiii e 24
Sa. calyx of united sepals; ovary inferior ..............ocooiiiiiiiiiii i 31
b. Calyx of distict or unit sepals; Ovary SyncarpouS. ..........eouiierreernreenneeennneannn. 6
6a. Sepals imbricate INbUd ...t 7
b. Sepalsvalvate iINbud......... .o e 24
7a. Sepals more or less united at the base..............coooiiiiiiiiiiiiii 19
D, Sepals f1ee ..o e O
8a. Stamens more than 12 ... ... ... 9
b. Stamens 10 OF fEWET .......ouiinii i 13
0. SBPAIS 2-3. 11
D. SePals 4 OF NOTEC. ...ttt e e e e e e e e erree e 10
10a. Stamens inserted on the disck..............coooiiiiii i Cleomaceae
b. Stamens inserted of the gynophore .................oooiiiiiiii. Capparaceae
11a. Trees, Petals more or like the sepals; carpels free .................... Mangnoliaceae
b. Herbs, petals coloured unlike the sepals; carpels united.............................. 12
12a. Plants with yellow sap, Flowers pedicelled .............................. Papaveraceae
B. Plants with watery sap, Flowers sessile..................ocooiviinn... Portulacaceae
13a. Flowers unisexual, gynoecium apocarpus............................... Menispermaceae
b. Flowers bisexual, gynoecium Syncarpous...........c.ovvveeeirieinnienneenenennnnnn. 14
14a. Petals 4, Stamens 6 ...ttt s Brassicaceae
D. PetalS 5, StameENs 00. ...ttt e 15

15a. Ovaryl, loculated .........ooiiniiiiii e e 16
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b. Ovary 2-more loculated. .............oooiiiiiiii 17
16a. Flowers actinomorphic, placentas free- central .......................Caryophyllaceae
b. Flowers zygomorphic, placentas parietal ...............ccceeeveniiiinnnnnnn.n, Viloaceae
17a. Filaments of anthers more or less united ..................covveieienne. . Polygalaceae
b. Filaments of anthers more or less united .................oooiiiiiiiiiiii ... 18
18a. Leaves stipulate; stamens S or 10 .........oiiiiiiiiii e 19
b. Leaves exstipulate; stamensusually 8 ..o, Sapindaceae
19a. Style 5; Stamen 5 ..o Oxalidaceae
b. Style many; stamens 10 ... Zygophyllaceae
20a. Leaves pellucid-gland dotted .............ccooeiiiiiiii e Rutaceae
b. Leavesnot gland dotted ......... ..ot 21
21a. Placentas parietal; Fruit elongated ..................cooiiiiiiiiin Moringaceae
b. Placentas axile; Fruitsnotelongated ..o 22
22a. Ovules and seeds pendulous; sometimes horizontal.......................... Meliaceae
b. Ovules and seeds erect or ascending ............ooeveeeriiiirreeieneeieieeeaneeninns 23
23a. Stamens alternate with the petals.....................o, Anacardiaceae
b. Stamens opposite the petals ..........coooiiiiiiiiii i Vitaceae
24a. Leaves simple; FIOWers 3-merous............o.oooviiiiiieii i Annonaceae
b. Leaves compound; FIOWErs 4-6 merous ............coovuviiniiiniiinianiiineannn.n, 25
25a. Filaments of anther united into a columnar toothed cup.................................26
b. Filaments of anther free; rarely connate at the base inring ........................... 28
26a. Stamens 15; antherunited ...................c Stericuliaceae
b. Stamens 2; anther free. ... 27
27a. Anther unilocular; pollen muricate ................cooviiiiiiiiiiiiiii, Malvaceae
b. Anther bilocular; pollen smooth .................coooiiiiiiiiii Bombacaceae
28a. Stamens 4-5; usually embraced and adnate to the base of the petal.................. 29
b. Stamen many; atleast twice as many as and free from the petals .....................30
20a. SHIUD ..o Lythraceae
b, Straggler .. ... Rhamnaceae
30a. Anther dehisce by slits; fruits capsule ...........ccoooviiiiiiiiiiii. Tiliaceae
b. Anther dehisce by spores; fruits drupe ........cccooeeviiiiiiiii .. Elaeocarpaceae
31a. Ovary sycarpous; placentas 3-5, parietal.............ccoeiiiiiiiiiiiiiii e, 32
b. Ovary 1 or more free, placentasbasal.................ccoooiiiiiiiiiiiii e, 33
32a. Climbing herbs tendril..............oooiii Passifloraceae
b. Erect shrubs or trees with tendril.................coooiiiiiiiii e, Turneraceae
33a. Ovules arising from the inner angles or from base of the carpels or loculi......... 34
b. Ovules pendulous form the apex of the carpels or locules............. Combretaceae
34a. Carpels solitary; fruits legume............coooiiiiiiiii e, 35
b. Carpels more than 1; fruits otherwise.............cooooiiiiiiiiiiii e 37
35a. Flowers zygomorphic; petals imbricate.............o.ovviiiiiiiiiiiiiiiiianann.n, 36
b. Flowers actinomorphic; petals valvate......................ooooiiin.. Mimosaceae
36a. Upper petals outermost stamens monodelphous or diadelphous............ Fabaceae
b. Upper petals innermost stamens always free ........................ Caesalpiniaceae
37a. Flowers unisexual..........coouiiiiiiiiiiiiiii i, Cucurbitaceae
b. Flowers bisexXual.........c.c.oiiiiiii i e 38
38a. Ovary 1-celled.......oooviiiiiii e Cactaceae

b. Ovary more than 1 celled.............ooiiiiii e, 39
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39a. Carpels free if ultimately united the styles distinct...................c.ocoeiiiinn.n. 40
b. Carpels and styles united throughout..........................o Myrtaceae
40a. Flowers in dichasial — polychasial cyme.............................ee. Molluginaceae
b. Flowers in clustered, cymes or solitary...............ccoviviiiiiiiiiniannn. Aizoaceae
41a. Ovary inferior, stamens as many as the corolla lobes................................. 42
b. Ovary superior, Stamens NUMETOUS . . ... ...euuutennteenteeneeeaneeeaneeanneennneennnns 43
42a. Anther free; ovary 2-loculed; stipulate................coooviiiiiiiiiin... Rubiaceae
b. Anther syngenesious; ovary 1-loculed, exstipulate......................... Asteraceae
43a. Ovary 1-loculed; placentation free central.............................. Plumbaginaceae
b. Ovary 2-many loculed; placentation axile or parietal.....................c.oeeenene. 44
44a. Ovary 3 or more carplelled. ... Sapotaceae
b.Ovary 2-carpelled....... ..o, 45
45a. Corolla actinomOorphiC........c.oviuiiii e 46
b. Corolla ZygOmOTrPhiC. ......ouei i 50
46a. Plants leafless; parasitiC...........covveevuiiiiiiiiiiiiiiieie e Cuscutaceae
b. Plants leafy ; nOt parasitic ..........cvviuiiiiiiii i e 47
47a. Leaves OPPOSItE; STAMENS 2. ... ..eirt ittt et ee e et e ee e --48
b. Leaves alternate; Stamens 4 OF MOTE ......vvveeieeteiiiii e eiiiiieeeennn 49
48a. Leaves not scabrid, corolla tube white: fruits berry ........................... Oleaceae
b. Leaves scabrid; corolla tube orange; fruits capsules ................... Nyctanthaceae
49.a. Anther inseperratable; corona present ..., Asclepidiaceae
b. Anther seperatable; corona absent ...................ooociiiiiiea. Apocyanaceae
50a. Corolla lobes imbricate ;fruit drupe ............cocoviiiiiiiiiiiin., Boraginaceae
b. Corolla lobes plicate; fruit capsule ..............ccoeiiiiiiiiinn.... Convolvulaceae
51.aOvary cells many ovulated ... Solanaceae
b. Ovary cells 1-4 ovuled.........ooiriiii 52
52.a Carpels 2 or more ovulated ; fruits dehiscent ..., 53
b. Carpels 1 —ovulated ; fruits indehiscent ...............ccoiiiiiiii i, 57
53.a Fruits dehiscent; seeds supported on reticulae.............................. Acanthaceae
b. Fruits indehiscent; seeds not supported on reticulae..................ocoeeviinnn.. 54
54.a. Leaves compound; fruits elongated; seeds winged ..................... Bignoniaceae
b. Leaves simple;fruits not elongated, seeds not winged.............................. 55
55.a. Ovules many on swollen placentas; seeds albuminous............... Scropulariaceae
b. Ovules 2 lobed placenta ; seeds not albuminous..................ccooiiiiiiiinn.n.. 56
56.a Flowers solitary; axile placentation ...............ccoviiviiiiininnennnnn Pedaliaceae
b. Flowers raceme; axile placentation....................oeevieiinnn.. Marytiniaceae
57.a Ovary entire, style terminal ..., Verbinaceae
b. Ovary 4 —lobed, style gynobasiC.............ccceeviiiiiiiiiiiiiiiiiiinan.n. Lamiaceae
58.a Flower biseXual ........oouiiiiiii i 59
b. Flower UniSeXual .........oouiiiiniiiiii i e 62
R T G017 o7 111 (S 4 (0 ) 60
OB O X773 5 A 110155 o (o ) 61
60.a Ovary 4-6 loculated; ovules many ................ccoeeviiiiiniininnnnn. Aristolochiaceae
b. Ovary 1-loculated; ovules 1-4 ... Santalaceae
61l.aPerianthnottubular................oi i Amarathaceae

b. Perianth trubular ....................ccoiiii e NyCtaginaceae
62a. Leafless trees; brachlets ribbed and joined at the nodes............... Casuarinaceae



b. Leaves well developed ; brachlets not ribbed and not joined at the nodes......... 63
63 a. Ovary 1- loculed; ovules 1-2 ineachloule................cooiiiiiii i 64
b. Ovary 2 or more loculed;ovules 1 or 2 in each locule............................... 65
64a. Leaves glandular..............oooiiiiii Euphorbiaceae
b. Leaves eglandular..............ooiiiii Urticaceae
65a. Filaments inflexed in bud with reversed anther.............................. Moraceae
b. Filaments not inflexed in bud, not with reversed anther..................... Ulmaceae
66a. Terrestrial Or ePIPRYLIC. ....viit i e 67
b. Aquatic, marsh or riparian.............covoiiiiiiiiiie i Cyperaceae
67a. Arbrorescent woody; leaf blade many nerved articulate with sheath...Bambusaceae
b. Herbs with herbaceous culms; leaf blade sessile not articulate with sheath....... 68
68a. Perianth 0 or reduced to scale............oooiiiiiiiiiiiiiii Araceae
b. Perianth present..........oouiii i e 69
70a. Plant armed. ........ooiiiii e 71
b. Plant unarmed. ....... ..o e 72
71a. Plants Xerophytic; leaves fibrous.............coooeviiiiiiiiiiiiii i, Agavaceae
b. Plants not xerophytic; leaves nor fibrous..................ooooiiiii Lilliaceae
72 a. Perianth segments cONNate............ccevieiiuiiiiiiiniiiineeneennn, Amaryllidaceae
b. Perianth segments free..........ooouiiiiiiii i 73
73a. Outer perianth calycine; inner coroline......................ooeenn... Commelinaceae
b. Outer and inner perianth........... ... 74

I1. Identification of Non-Flowering Plant Species

Lichen samples were identified based morphological, biochemical and
anatomical features and representative samples were compared with the voucher
specimens at the Lichen Herbarium Centre of National Botanical Research Institute
(NBRI), Lucknow, Uttar Pradesh, India.

Key to identify the Lichen Genera
Key to Genera

1 a. Photobiont cyanobacteri Urn ........c.ccccevveenininncnicience, Leptogium cyanascens.
1 b. Photobiont green alga .........oovee e 2
2. Thallus 1eprose, CrUSIOSE. ... ...ovie i e, Group |
3. Thallus fol10S€. ... .v i Group II
4. Thallus frutiCOSE. ...ttt e e e ree e e e Group 111
Group |

1 a. Thallus 1eprose,.......c.coveriiiiiiii e, Chrysothrix chlorina
1 b. Thallus CIUSTOSE. ... vttt ittt et e et Graphis sp
Group 11

1 a. Lower side of thallus pseudocyphellae, photobiont Nostoc ........ Pseudocyphellaria
1 b. Thallus lacking pseudocCyphellae ..o 2
2 a. Upper cortex thick walled Iongitudinally oriented, conglutinate hyphae............. 3
2b. Upper cortex otheriwse. . . .4

3 a. Thallus lower side canallculated zeorin, norstlctlc and salazmlc aC|ds and unknown
pigments and triterpenoids present..................oiiiiiiinnnn HetRangareddyrmia
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leucomelos
3 b. Thallus lower side no canaliculated only in medulla...... HetRangareddyrmia
diademata

4 a. Cilia bulbate at the base, thallus grey to grey brown ...........cccccooevvveieinnne Bulbothrix
4 b. Cilia present or absent, NOt BUIDALE. .........ccvviiiiiiiiiii e 5
5 a. Rhizines dichotomously branched present throughout the margins....Hypotrachyna
5b. Rhizines restricted to center of lower surface, margin bare, smooth shining......... 6
6 a. Lobes narrow, long, dichotomously branched, canaliculate.................. Everniastrum
B 1. LODES OtNBIWISE. ....eiviiiiie et sreenres 7
7 a. Lobe margins CllIate..........ovuiiiii i e 8
7 b. Lobe marging €Ciliate. ........c.ovuiiniiii i 9
8 a. Salazinic acid present K+ Red corteX...........coooviiiiiiiiiiiiiiiii e 10
8b.Salazinicacidabsent ........ ... 11
9 a. Thallus with isidia............oivieiiii i, Parmotrema tinctorum
Ob Thallus With SOredia.........c..oiiniiii e e e e 12
10 a. thallus emaculate. ...t e P.stuppeum

10 b. thallus maculate. ...........oooviiiiiii i P.reticulatum
11 a. Protolichesternic acid in medulla ..., P.grayanam
11 b. Alectoronic acid inmedulla...............cooeiiiiii i, P. nilgherrense
12 a. Thallus large lobed, loosely attached, mainly corticolous ............. P. austrosinense
12 b. Thallus smaller, closely to strongly attached, saxicolous................. P.defectum
Group 11

1 a. Squamules inthallus.............oooiiiiii i Cladonia sp
I b. Squamules absent inthallus ...t 2
2 a. Thallus flat, strap shaped or palmately lobed............ccooeiiiiniiiiii Ramalina
2 b. Thallus round to angular iN SECTION .........c.oiieiiriiiiie e 3
3a. Thallus bright yellow to orange, K+ purple... ..., Teloschistes
3 b. Thallus greenish grey or yellowish grey pendentorerect..................ccceeeeunen... 4
4 a. Medulla K+ red Stictic acid present ..............ccovveiiiiinnnn. Usnea stigmatoides
4 b. Medulla K- norstictic psoromic acid present...................ccoeeueenn.. Usnea dasaea

I11. Identificayion of Algae Genera

Algae identification key consists of couplets of characteristics using algal
description of the specimen based on morphological characterization from 58 Genera
to species level identification as per the comprehensive key.

Key to identify the Algae species

1A. Plant pigments contained in chromatophores or chloroplasts ----------------------- 10
IB. Plant pigments not contained, but diffused through protoplast ----------------------- 2
2A. Plants filamentous; cells arranged in trichOmes ----------=--=-=—m oo oo 4
2B. Plants colonial, not filamentous -------=-==-====mmmmm oo 3
3A. Cells in regular rows, in multiples of four; --------==-===-===mmsemmmmmee- Agmenellum

3B. Cells somewhat evenly arranged toward periphery of spherical colony; barely

visible gelatinous strands radiate from center of colony to cells ----- Gomphosphaeria
3C. Colony asymmetrical; cells very dense and unevenly distributed --------- Anacystis
4A. Filaments straight or slightly flexed --------------=-=----mm e 6



4B. Filaments curved, twisted, or spiralled --------=-=-==-mmmmmmmm oo 5
5A. Heterocysts and akinetes present ------------=-==-m-mmmmmmmmmmm e Anabaena
5B. HeteroCysts abSent —----------mm-mmm oo Raphidiopsis
6A. Heterocysts present =---==-==-=mmmmmmmm oo 9
6B. HeteroCysts abSent -----------mmmmmmm oo 7
7A. Filaments without a sheath; cells discoid -----------=--=--=--=--mmcmmceeu- Oscillatoria
7B. Filaments with distinct sheath -----------=-==-=-e o 8
8A. Trichomes tangled; sheaths confluent -----------=-==-mmmmmmmmmm oo Phormidiwn
8B. Trichomes separate; sheaths not confluent --------------=--=-m s cmmcm - Lyngbya
9A. Heterocysts terminal ---------=--=-mmm oo Cylindrospermum
9B. Heterocysts intercalary ----------==--======mmmmmmm oo Ahphanizomenon
10A. Cell walls without punctae or Striae ----------==-==-=m-mmmm oo 31
10B. Cell walls rigid, ornamented with punctae or striag --------------- 11
11A. Frustules adiametric, two or more times longer than wide, elongate ------------- 15
11B. Frustules isodiametric, generally shorter in length than in diameter, round or
elliptical or ovoid Or Nearly SO =-----==-mmm s oo 12
12A. Frustules elliptical or ovoid or nearly SO ------=======mmmmmmm oo 14
12B. Frustules discoid or nearly S0 ---------=-======mmmmmmmm oo 13
13A. Valves radially punctate ------------=-===mmmmm oo Stephanodiscus
13B. Valves with two concentric regions, the inner being smooth ------------- Cydotella
14A. Frustules with marginal keel containing a raphe -----------------===------—- Surirella
14B. Frustules with a pseudoraphe or with a raphe not in a marginal keel ---Cocconeis
15A. Frustules cylindrical arranged end to end into filament -------------------- Melosira
15B. Frustules not arranged into filaments --------------------=-c oo oeo—- 16
16A. Frustules with a raphe in at least one valve ---------------mmom e e 21
16B. Frustules without a raphe in either valve, pseudoraphe evident ------------------ 17
17A. Frustules united in zigzag chains ---------=-==-====-mmmmmmmm oo Tabellaria
17B. Frustules not in zigzag chaing -------==--=========mmmmmm oo Pseudoraphe
18A. Frustules united laterally -------=--======-=mm oo Fragilaria
18B. Frustules not united laterally ----------=--=-=--mmm oo 19
19A. Frustules united apically forming spokelike colony -------------------- Asterionella
19B. Frustules not forming spokelike colony --------=--=--=-mmsm oo 20
20A. Frustules needle shaped without costag ----------=-==-=====-mmsmmmmmmmmmeo Synedra
20B. Frustules with prominant costag ----------=-==-====-==mm-mmmmmmm oo Diatom
21A. Frustules sigmoid or "S" shaped -----------==-====mmmm oo Gyrosigma
21B. Frustules not SIgMOId ------=--===mm oo oo 22
22A. Frustules longitudinally symmetrical, other than lunate in valve view --------- 25
22B. Frustules with raphe in both valves, longitudinally asymmetrical, lunate ------ 23
23A. Valves with transverse costae ---------==-=======mmmmmmmm oo Epithemia
23B. Valves without transverse CoStae -----------=-==-====mmmmmm oo 24
24A. Raphe a smooth curve with well defined central and polar nodules ----- Cymbella
24B. Raphe not a smooth curve, gibbose with marginal central nodule ------- Amphora
25A. Frustules with raphe in both valves -----------=--m oo 27
25B. Frustules with pseudoraphe in one valve and raphe in other valve --------------- 26
26A. Frustules wedge-shaped in girdle view and cuneate in valve ------ Rhoicosphenia
26B. Frustules shaped otherwise ---------=-==--mmmmmmmmm o Achnanthes

27A. Raphe extended length of valve; polar nodules; central nodules lacking -Eunotia



27B. Raphe restricted to Polar Regions ---------=-=-====mmmmmm oo 28
28A. Raphe located in a canal ------=========mmmmmmm oo Nitzschia
28B. Raphe not located in & canal -----=-=========mmmmm oo 29
29A. Frustules with symmetrical valves --------------=-m-mmmmmmm oo 30
29B. Frustules with valves symmetrical but asymmetrical ----------------- Gomphonema
30A. Valves with transverse CoStae --------=-=========mmmmmmmmmmm oo Pinnularia
30B. Valves with transverse punctae ---------------=-=====-m-mmmmmmmmm oo Navicula
31A. Cells solitary ---------=-=-mmm oo 45
31B. Cells colonial or grouped ----=-=======mmmmmm e 32
32A. Cells enclosed in conical to cylindrical lorica; joined lorica have treelike
APPEANANCE === === m o oo o e s Dinobryon
32B. Cells and lorica without treelike appearance -----------=========mmmmmmmmmmmmmemmee 33
33A. Colony discoid, one cell in thickness; cells in concentric rings -------- Pediastrum
33B. Colony not diSCOId ----===-====mmmm oo 34
34A. Colonies spherical or globose ---------===-===mmmm oo 40
34B. Colonies nNot SPherical =---==--=====mmm oo oo e 35
35A. Colony with elongate cells radiating from common center ------------ Actinastrum
35B. Colony with cells not radiating from common center ------------------=-------—--- 36
36A. Colony with four to eight cells positioned in linear series ------------ Scenedesmus
36B. Colony with cells not in linear series ---------=====mmnmmmmmmemme- 37
37A. Colony with arcuate to lunate cells with apices acutely----------------- Selenastrum
37B. Colony with spherical to broadly ellipsoidal cells ----------------- 38
38A. Cells without spines or setag ---------========mmmm s Crucigenia
38B. Cells With SPINes Or SEtae -------==-=m-mmmmm s 39

39A. Cells quadrate, closely apposed; free face of each cell with spines ----Tetrastrum
39B. Cells quadrate and united; free face cell with long delicate setae ---Micractinium

40A. Colony with biflagellated cells ---------=-===m - s Pandorina
40B. Colony with nonflagellated cells --------==-==-mm oo e 41
41A. Cells lunate to sickle shaped ---------=--====mmmm oo Kirchneriella
41B. Cells spherical or nearly S0 --------===mmm o 42

42A. Cells borne terminally on dichotomously branched threads ----- Dictyosphaerium
42B. Cells not on dichotomously branched threads --------------========msmmmmmcmm o 43
43A. Colony a hollow Sphere -------=-==-mmmm e Coelastrum
43B. Colony not a hollow sphere --- e 44
44A. Colony surrounded by gelatinized and expanded parent cell wall -------- Oocystis
44B. Colony with cells equidistant and toward periphery —---------------- Sphaerocystis

45A. Cells with median constriction dividing cell into two distinct halves -Cosmarium
45B. Cells without pronounced median constriction -----------=-==-==-mmmmmmmmmmem - 46
46A. Cells nonflagellated -------=--==-==mmmm oo 53
46B. Cells flagellated --------=-==mmm oo 47
47A. Cell walls without polygonal plates --------=-=====-==mmm oo 49

47B. Cell walls with polygonal plates ------=--=======mm e oo 48

48A. Cells walls of thick plates with distinct sutures -------------==--==-------- Peridinium
48B. Cells walls with faintly distinct plates and sutures --------------------- Glenodinium
49A. Cells uniflagellate ------=-==-==-mmmm oo 52
49B. Cells biflagellate ---------======mm s 50

50A. Cells with two flagella of equal length ----------------=-m o mcmem- Chlamydomonas
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50B. Cells with two flagella of unequal length -----=-==-==-mm s 51
51A. Cells with single chromatophore ---------======mmmmm e Chroomonas
51B. Cells with 2 large chromatophores ---------==-======semmmmmmmm oo Cryptomonas
52A. Cells surrounded by distinct lorica ---------=-========mmmmmmmmmmmmme- Trachelomonas
52B. Cells without lorica; fusiform to acicular shaped; posterior end ----------- Euglena
53A. Cells acicular to fusiform with ends tapering into long spines -------- Schroederia
53B. Cells without ends tapering into long SPiNes ------=-======nmmmmmmmmm oo 54
54A. Cells Without SEtag ------=-=====mmm oo e o 56
54B. Cells With Setae ----------=-mmmm o 55
55A Cells with subpolar or both subpolar and equatorial long setae -------- Chodatella
55B Cells with multiple peripheral long delicate setae ------------------------ Golenkinia
56A Cells long, slender, and tapered at both ends ----------------==------ Ankistrodesmus
56B Cells flattened or isodiametric, triangular, quadrangular ---------------- Tetraedron

IV. Identification of Major Groups of Mushrooms

Mushrooms are belonging to fungal kingdom which are edible and non-edible in
nature. They represented in various colours starting from white, black, brown, red and
pale yellow rot fungi. They are identified based on the following characterization key

Key to identify the Mushrooms species

1. Mushroom growing on other mushrooms or the decayed remains -------- Mycotrophs
2. Growing shelflike on wood (or, if not, then gills concentric rather than radial);
mushroom very tough and leathery, corky, or woody (try tearing it in half); gills tough
and hard, sometimes maze-like; cap frequently (but not always) with concentric zones
Of COlOUI ~-mmmmm oo Polypores
3. Gills running down the stem, not platelike and thus not easily separable from the cap
and stem (try removing an entire "gill" with your fingers or a sharp object); mushroom

usually not growing on wood --------- mmmmmmm oo Chanterelles and Trumpets
4. Gills not as above; mushroom growing on wood or elsewhere ----Gilled Mushrooms
5. Stem absent--or, if present, lateral, Flesh in stem tough----------------------- Polypores
6. Raphe a smooth curve with well defined central and polar nodules --------- Cymbella
7. Raphe not a smooth curve, gibbose with marginal central nodule ----------- Amphora
8. Frustules with raphe in both valves ---------==-m- oo 27
9. Frustules with pseudoraphe in one valve and raphe in other valve ------------------- 26
10. Colony with cells not radiating from common center --------------=--=--=----omemo-- 36

11. Colony with four to eight cells positioned in linear series -------------- Scenedesmus
12. Colony with cells not in linear Series --------=-==-mmmm oo 37

13. Colony with arcuate to lunate cells with apices acutely------------------- Selenastrum
14. Cells acicular to fusiform with ends tapering into long spines ---------- Schroederia

15. Cells without ends tapering into long SpiNes ----------=-=-=-=-mmmmmommm oo 54
16. Cells without setae ------------=-=-- = oo 56

17. Cells with Setae --------=--=-m oo oo 55

18 Cells with subpolar or both subpolar and equatorial long setae ----------- Chodatella
19. Raphe extended length of valve; polar nodules; central nodules lacking ----Eunotia
20. Raphe restricted to Polar Regions ------=-==-=-=-=-mmmmmmm oo 28
21. Raphe located in a canal --------=--==-==-m oo Nitzschia

22. Filaments with distinct sheath ------=-======mmmmm e 8
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23. Trichomes tangled; sheaths confluent ----------=-===mmmmmmmmmmm e Phormidiwn
24. Trichomes separate; sheaths not confluent ------------====mmmmmmmmmmmmmm oo Lyngbya
25. Heterocysts terminal -----------=-==-m oo oo Cylindrospermum
26. Heterocysts intercalary ---------=--===mmmmmm oo Ahphanizomenon
27. Cell walls without punctae or Striae ------===-====== == s m oo 31
28. Cell walls rigid, ornamented with punctae or striae -----------=========mmmmmmcmuu- 11
29. Frustules adiametric, two or more times longer than wide, elongate --------------- 15
30. Frustules isodiametric, generally shorter than round or elliptical or ovoid ------- 12
31. Frustules elliptical or ovoid or nearly SO -------=======m s m oo 14
32. Frustules discoid Or Nearly SO -==--====mmmmmmm oo oo e e 13
33. Valves radially punctate ---------=--====m=mm oo Stephanodiscus
34. Valves with two concentric regions, the inner being smooth --------------- Cydotella
35. Frustules with marginal keel containing a raphe --------==-======nnmmnmmeuuu-- Surirella
36. Frustules with a pseudoraphe or with a raphe not in a marginal keel ----- Cocconeis
37. Cap round in outline; pore surface not running down the stem, or only slightly
running down the stem; spore print not white ------=--====mmmmmmmmmme oo Boletes
38. Mushroom with spines or "teeth"--either on the underside of a cap, or hanging from
a branched structure, or clumped in an indistinct mass -------------- Toothed Mushrooms

398. Mushroom covered in some part with a foul-smelling slime; arising from a soft
underground "egg"; variously shaped (like a club or stick, like crab claws, like a lantern,
like a Wiffle ball, etc.); frequently found in woods---------------=--------------- Stinkhorns
40. Mushroom more or less shaped like a ball, or like a ball raised up on a stem, or like
a ball set on a starfish----------------- -~ e oo Puffballs
41. Cap shape convex to centrally depressed or vase-shaped; undersurface, smooth,
wrinkled, or gill-like; fruiting embedded ----------------==-===-mmscmmmm - Chanterelles
42. Cap shape oval, pointed, lobed, saddle-shaped, irregular, or thimble-like (never
vase-shaped or convex); undersurface absent, or hard to see or define; many (but
definitely not all) species fruiting------------==-====== = mm oo Trumpets
43. Stem completely hollow, or hollow with cottony fibers inside; cap with pits and
ridges, or longitudinally wrinkled, or fairly smooth (never lobed or convoluted);
without reddish or reddish brown shades; found in spring--------------- Morels & Verpas
44. Found in summer and fall (or spring in warm coastal areas); cap lobed, saddle-
shaped, or irregular and whitish, greyish, brownish, or black; stem surface ribbed or

"pocketed" in SOME SPECIES ---mmmmmmmmmmmm e Saddles
45. Found in summer and fall (or spring in warm coastal areas); cap lobed, saddle-
shaped, or irregular and whitish, greyish, brownish, or black -------- Oddballs & Misfits
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“Nature Science Foundation”
LIG-Ii. 2669, Gandhimaa Nagar, Peelamedu, Coimbatore — 841 004.

Ret  Application in form 10 A filed on 28/03/2018
-] ACT 1961.

1 The soove TrustSoclety/Association/ Company/-others/, bearing EAN AACTN7857J was consttutas by
Trust Deed | Mamorandum-of Asscciation dated 29/11/2017 registered with Sub-Registrar's Office Registrar-of
Societies Raga-tar i Lompaaesniners

. on 28/11/2017.
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1 PAN AACTNTEST
2 Name NATURE SCIENCE
FOUNDATION

2a Address
Flat'Door/Building LIG-II. 2669
Name of premises Building Village GANDHIMAA NAGAR
Road/'StreetPost Offce Coimbatore South
AreaTocality COIMBATORE
Town/City/Dastrict Gandhimaanagar 5.0
State Tanul Nadu
Country INDIA
Pin Code Zip Code 641004

3 Document Identfication Nunber AACTNTSSTIE2021501

- Application Number 730005830271021

5 Unique Registration Number AACTNTESTIE20215

6 Secton/sub-secnon/dause’sub-clause proviso . | 01-Sub dause (1) of clause (ac) of
winch registration is baing sransed sub -section (1) of secton 124
Date of rezstration 03-11-2021

8 Assessment year or years for which the oust or | From AY 2022-23 to AY 2026~
nsutunon is remstered 2027

9 Ordex for registration:

aA.ﬁercons:da‘mgmeapphcmoftheapphcmtmdmemmalnmlableon
record, the applicant is hereby amedreg;suanonwzﬁeﬁea from the assessment
vear mentionad at serialno 88 the condiions mentoned in row
mmber 10.

b. The taxability. or otherwise of the income of the applicant would be separately
considerad as per the provisions of the Income Tax Act, 1961,

¢. This order 15 liable to be withdrawn by the prescnibed awhority if itis 5

found that the acavities of the applicans are not genuine or if they are not carried out’

in accordance with all or any of the conditions subject to wiuch it is granted. if itis
found that the applicant has obtained the regismanon by frand or misreprasentation of
facts or it is found that the assesses has Violated any condition prescribed in the
Incoms Tax Act 1961

10

Conditions subject to which regismation is being grantad

The regisTanon 1s graated subject to the following condinons:-




0. This certificate cannot be used as a basis for claming non-deduction of tax at
source in respect of invesanents etc. relating to the Trust’ Instunon.

. All the Public M so recetved : ing for or any contribution shall be
pmdhm@aBigyMcmmmmmmmmam' tad to Office of
the Junsdictional Commuissioner of Income Tax.

q. The spplicant shall ¢ ' with the provisions of the Income Tax Act. 1961 read
with the Income Tax Rules, 1962

r. The registration and the Unique registration mumber has been mstantly granted and
if. at amy pomnt of time, it is noticed that form for registration has not been duly flled
in by not providing. fully or partly, or nding false or mcormect informsation or
M&%w&&d&%(l)a@)ﬁ@elmuwm
complying with the requirements of sub- rule (3) or (4) of the sad rle. the
&%MUW&WMNW&}RN),M&(M&&MM
registration and URN shall be deemed to have never been zranted or issued

Name and Designation of the Registraton Principal Comnussioner of Incoms
Granting Awthoriry Tax/ Comnussioner of Income Tax
Digitally sizned
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Certificates of Green Campus Auditors

. ISO  Environment  Management  System  (14001:2015) of
Dr. S. Rajalakshmi, Chairman of NSF.

. 1ISO Environment Management System (14001:2015 TUV NORD) of
Dr. A. Geethakarthi, NSF Environment Auditor.

. Indian Green Building Council (IGBC AP) Accredited Professional of
Dr. B. Mythili Gnanamangai, Vice-Chairman of NSF.

. Associated Chambers of Commerce and Industry of India (ASSOCHAM),
of Dr. B. Mythili Gnanamangai, Vice-Chairman of NSF.

. Botanist and Subject Expert of Plant Taxonomy of Dr. D. Vinoth kumar,
Joint Director of NSF.

. Bureau of Energy Efficiency (BEE) and National Productivity Council of
Er. N. Dineshkumar and Dr. N. Balasubramanian, Energy Auditors of
NSF.
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Exemplar
(lobal

@(//’///(f(//(' (/ .-,)//\'////////7
TNV hereby certifies that

). Rajalakshmi

has successfully completed the 5 days

Auditor / Lead Auditor Training Course which meets the training requirements of the
Exemplar Global and has been declared as competent in the following competency units

- EM: Environmental Management System
- AU: Management Systems Auditing
- TL: Leading Management Systems Audit Teams

INO 14001:2015

Issue Date: 17" Jun. 2021
Training Date : 20" to 24" May. 2021
Certificate Number : 2106170721010105

-
A
R 1

! |3
y\ll,v"_r.('l.‘
Wtk
Authorise'p Signatory
(Pragyesh Singh)

This course is certified by Exemplar Global vide r
Nate! The course conforms (o the principles and practig
for compliance with standards. This certificate re
certificate is recognized by Exemplar Gle
please write to Mail: infolaisoiydd




PR315: 1SO 14001:2015 Lead Auditor
(Environmental Management Systems)
Training course

Certificate of Achievement

Geethakarthi Alagarsamy

has successfully completed the above mentioned course and examination.
23rd - 27th March 2019
COIMBATORE, INDIA

Cenificata No. 35242817 02
Delegate No. 171136

for NORD CERT GmbH Essen, 2019-04-26

The course is certified by COI and IRCA (Certification No. 18125). The leamer meets the training requiremerns lor those seeking
cortficaton under the IRCA EMS Auditor centfication scheme.,

TUV NORD CERT GmbH LangemarckstraBe 20 45141 Essen www tuev-nord-cert.com

¢)CQl | &IRCA

CERTIFED COURSE
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The Indian Green Building Council
heroby cortties that
B Mythili Gnanamangai

his succesafully demonstrasted knowledge on the Green Bullding Design & Consiruction, Buldng
Standards & Codes, IGBC Resources & Processes and Green Design S oes & their |
required to be awarded the ttie of

IGBC Accredited Professional

ASSOCHAM

Tolenrating * 1 Years

Green and Eco-friendly Movement Certified Professions! Test (GEM CP)
weth
“Excellent Pevfounance”
on
16 Jidy. 2021

He/she & v cligible o exvesse the CEM Sasbuinahally Centifcation Proyocts.
ASSOCHAM foeks proe to s the GEM Cenifid Profssionad 6t i him ex
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Certificate For Certified Energy flanager

This is to certify that Mr/Mrs./Ms, Dinesh Kumar D
Son/Daughter of Me/Mrs, . R M Dhanasekaran who has passed the National
Examination for certification of energy manager held in the month of 2¢tober 2011 is
qualified as certified energy manager subject to the provisions of Bureau of Energy Efficiency
(Certification Procedures for Energy Managers) Regulations, 2010.

This certificate shall be valid for five years with effect from the date of award of this certificate
and shall be renewable subject to attending the prescribed refresher training course once in every
five years.

His /Her name has been entered in the Register of certified energy manager

being maintained by the Bureau of Energy Efficiency under the

is deemed to have qualified
for appointment or designation as energy manager under clause (/) of Section 14 of the Energy
Conservation Act, 2001 (Act No.52 of 2001).

Given under the seal of the Bureau of Energy Efficiency, this

February, 2013

Secretary

of

Sun Mar 01 10:58:55 IST 2020 Suresn of Rivergy Efickmey

New Delhi
Secretary, BEE New Delhi

Dates of attending the Secretary's Dates of attending the Secretary's
refresher course Signature refresher course Signature

22.12.2019
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Regn. No. EA-7391 Certificate No. 5083

Navgar vroductivity oounel

National Productivity Council
(National Certifying Agency)

PROVISIONAL CERTIFICATE

Thiis is to cartify that My. | Ms. .'M!Bd&lm&fﬂmnm ........... B P A NIRRT

has passed the National Certification Exansinagion for Enerqy Auditors field in December - 2009, conducted on
behnff of thie Burean of Encrgy Efficiency, Ministry of Power. Government of India.
He [ Shie is qualified as Certified Energqy Manaqger aswell as Cﬂ't_iﬁzd' Energy Auditor,
He [ She shail be entitfed to practice as Enerqy Auditor under the Energy Conservation Act 2001, subject to the
futfitiment of quafifications for the Accredited Energy Anditor and issue of cevtificate of Accreditation by the Buvean
of Enevgy Efficievciy undzr the said Act.
This certificate is vafid till the issnance of an official certificate by the Burcan of Encyqy Efficicncy.

Place : Chennai, India
e e
Date: 17 February 2010 Coffroller of Examination

t on OnePIus
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DINESH KUMAR D

GREEN RATING FOR INTEGRATED HABITAT ASSESSMENT

GRIHA CERTIFIED PROFESSIONAL CERTIFICATE
This 1s to certify that

Dinesh Kumar Dhanasekaran

has qualified as a GRIHA Certified Professional For V. 2015

b

Date of ssue: 19th June 2020 Chief Executive Officer
Nt : This certification is valid enly for GRIHA version 2015, GRIHA Comncil

1’%9 e.@g.‘,\
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1. Introduction

Environment (Eco) audit is quantitative and qualitative data to track air, soil and
water and to gain actionable insights to improve the operational performance in the
atmosphere. This audit is generally used to observe the clean and green environment of
an organization. It provides a 360° view of a surrounding campus and makes it easy for
Owners / Managers / Environmentalists to collaborate, measure, control, and reduce
environmental impacts. Finally, it leads to enhancing the quality of life for human
beings, animals and plants. Eco audit initiatives are the need of the hour across the world
due to changing environmental conditions and global warming due to increasing human
population and anthropogenic activities (Maltby, 1995; Haahkim and Yunus, 2017). It
aims to make a sustainable and friendly environment for the stakeholders.

In other words, Environment audit is a well-developed process of extracting
information about an Organisation that provides a realistic assessment of how the
Organizations take steps towards caring the environment. In this context, to conserve
eco-friendly atmosphere of an organization, well-developed environmental objectives
and targets should be undertaken to reduce the harmful effects to a greater extent
(Gnanamangai et al., 2022). The audit process can remarkably minimize the
environmental pollution in the campus which in turn reduces the impact of global
warming scenario. As per the Government law, the environmental legislations should
be followed by all the Institutions and Organizations and make sure that their activities
should not degrade the environment (Ramachandra and Bachamanda, 2007). An
environmental audit gained momentum, in order to create awareness on environmental
compliance and implementation gaps in the management system, along with related
corrective measures.

The environment audit involves systematic documentation of periodic objective
review by a regulated entity on available facilities, their operations and practices related to
resolve the environmental requirements. Environment audits include personnel
observation, monitoring, data collection, recording/documentation and analysis of
various components in an organization related to the environment with cordial support
of the management (Conde and Sanchez, 2017). In general, environmental audit is
planned to achieve an optimum resource utilisation and improved process performance
in the audit sites. Venkataraman (2009) stated that it is a ‘Common Sense Approach’ to
identify the problems and solve those problems pertaining to curb eco-friendly
atmosphere (APHA, 2017). Environmental audit enables an overall and complete
overview at the audit sites to facilitate our understanding of flow of materials and to
focus the priority areas where waste reduction is achieved thereby cost saving is made
possible (Gowri and Harikrishnan, 2014).

Environmental audits ensure that the environment is not disturbed from its
balanced existence, so that it provides an eco-friendly atmosphere to the stakeholders
(Aparajita, 1995). Environmental audit provides vivid dimensions on how waste
materials are being managed and the source of wastes along with the solutions for
environmental degradation is managed. Environmental Management System (ISO EMS
14001:2015) should be implemented by every Organization to ensure that the eco-
friendly campus is being given to the stakeholders. Eco-friendly youth leadership



programmes, green campus practices, social responsibility and Institutional values
comprehending the relationship with the ecosystem for a sustainable environment are
being evaluated

Environmental audit plays a vital role in keep tracking on organizations policy
commitments with regard to environmental management and its performance. Audit
reports can provide key information to the management in relation to risk areas, progress
towards strategic objectives and targets (Adeniji, 2018). Purpose of the audit is to
determine performance of the environmental management systems and equipment
related to environmental safety. This is also to verify compliance with the appropriate
national/local laws and regulations/norms of regulatory bodies to minimize the human
exposure to risks from environmental-, health- and safety- aspects.

In order to satisfy the purpose of audit, it is essential that audits should be
considered as the responsibility of the company/organisation. Audit work can be
undertaken voluntary for the benefit/advantage of the company, and it can be executed
with the help of environmental auditing authorities. As mentioned earlier, it helps in the
proper natural resource utilization and on the whole, it improves environmental quality.

On the basis of various standards and focus of the audit, there are different types
of environmental audit existed. At present most of the organisations/institutions
recognised the importance of environmental issues and accepted to scrutinise their
performance by recognised bodies to minimise the ill effects of their activities and to
ensure their sustainable industrial developments.

An environmental auditor will study an organization's performance towards the
environment sustainability in a systematic manner which in turn to document the
activities carried out for environmental conservation. Environmental organization
management systems and equipment are performing with the aims of:

I.  Facilitating management control of environmental practices.
ii. Assessing compliance with company policies.

iii. Facilitating professional competence

iv. Implementing works without harming the environment

v. Practicing the environmental conservation

vi. Sustainability in energy utilization

2. Role of Educational Institutions in India

In view of providing eco-friendly atmosphere to the stakeholders, educational
institutions are focussed on establishing and maintenance of eco-friendly campus
without harming the environment. A clean and healthy surrounding in an organization
determine the effective learning and provides a favourable learning environment to the
students. Educational institutions are insisted by both Central and State Governments to
provide eco-friendly atmosphere to the stakeholders. In addition, all the educational
institutions are asked to save the environment for future generations and to solve the
problems associated with environment through Environmental Education.
Implementation of Swachh Bharath Abhiyan Scheme by the Indian Government
through Educational institutions imparted neat and clean environment at tribal, rural and



urban areas across the country. Seminar, Conference, Workshop, training and awareness
programmes on Biodiversity conservation education, environmental awareness
programmes, etc., may be conducted periodically by the Management and
Administrative people of an organization to the stakeholders.

Environment auditing is a kind of professional tool to identify organization’s
environmental performance aligning with its policies and compliances of the
Government guidelines. Environmental audit is like an official examination of an
organization’s campus as per the Government guidelines. Audit report may be useful to
improve the organization’s campus significantly by following the recommendations and
suggestions specified in the report. Conducting an environmental audit is no longer an
option but a sound precaution and a proactive measure in today's heavily regulated
conditions. There are some minor differences between green campus auditing and
environment auditing with respect to natural and planted vegetation along with flora and
fauna in the campus and carbon footprint in which carbon dioxide level is assessed in
the campus in using the number vehicles, fossil fuel usage, electrical energy utilization
efficiency and human population.

Environmental auditing concerned with following aspects: 1) Assessing
compliance with pertinent constitutional and internal requirements, 2) providing
management control over environmental activities, 3) Endorsing good environmental
management, 4) Maintaining credibility with the public, 5) Creating awareness among
the staff on their commitment towards environmental policy, 6) Enduring improved
opportunities and 7) Establishing the performance baseline for developing an
Environmental Management System (EMS).

3. Energy and Environment Policy

The energy and environment policies aim to afford an understanding/awareness
on clean and green environment to the stakeholders in relation to environmental
compliance. Scope of this policy applies to all employees and students of the Institution
to establish and sustain an Eco-friendly atmosphere. Policy making dealt with
cleanliness on the campus is maintained through proper recycling of wastes and/or
disposal of hazardous wastes and utilization of eco-friendly supplies. Disseminating the
concept of eco-friendly culture among the students and rural community through
various awareness programmes is one of the environmental policies. Attempts are made
to limit energy usage and also substitute non-renewable energy sources with renewable
energy sources. The Head of the Organization, Department Heads and Senior Managers
including Management Representatives are responsible for monitoring the go green
initiatives of the College / University and maintain a clean/green campus. In addition,
the staff and student volunteers from Nature club, Eco clubs, Science club, Fine Arts
club, Youth Red cross unit, Student Force, NCC and NSS units are committed to
establish green campus and strictly follow the environmental policies in the
Organization.



4. Environment friendly campus

Literally, Eco-friendly means earth-
friendly/environment friendly or not hazardous to the
environment. The term commonly refers to the
products that contribute to green living or practices
that help conserve the natural resources like water
and energy. Environment friendly processes are
sustainability and marketing terms referring to goods
and services, laws, guidelines and policies that claim
reduced, minimal, or no harm upon ecosystems. Companies and Educational Institutions
use the ambiguous terms to promote goods and services including working
atmosphere/learning conditions, at times with additional, more specific certifications
(eco-labels). Their overuse can be referred to as “green washing”. To ensure the
successful meeting of Sustainable Development Goals companies and Educational
Institutions are advised to implement environment friendly processes in their production
as well as providing good ambience to the stakeholders in their work place. The
International Organization for Standardization has developed 1SO 14001:2015, 14020
and 1SO 14024 to establish principles and procedures for environmental labels and
declarations that certifies the environment friendly campus. Specifically, these
standards communicate with avoidance of financial conflicts of interest, utility of sound
scientific methods, accepted/standard test procedures, honest and transparent setting of
standards.

In order to provide efficient eco-friendly atmosphere to the stakeholders, the
organization should take responsibility in making good drinking water facility, use of
the organic manure, cow dung, farmyard manure and vermicompost for manuring the
plants, avoidance of non-compostable, single-use disposable plastics items, single-use
plastic utensils, plastic straws and stirrers, commitment to plastic-free alternatives to
bags, boxes, containers and etc. and reduction of use of papers alternated with e-services
and e-circulars, etc. and proper disposal of wastes, recycling and suitable waste
management system. These parameters should be considered while implementing the
environment friendly campus in an organization. To set a pure atmosphere in an
organization campus, waste disposal management should be proper which in turn to
confine the environmental pollution. Waste management is an activity that starts from
inception of waste to its final disposal. In other words, it includes a chain of action i.e.,
collection, transport, treatment and disposal of waste, together with monitoring and
regulation. Dry waste includes paper, cardboard, glass, tin cans, etc., while wet waste
refers to organic waste such as vegetable pods, left-over food, etc. Separation of waste
material is necessary for the accountability of amount of waste being generated followed
by proper recycling through the composting process and used as a fertilizing material.
5. Environmental Management Plan (EMP)

A clean environment is required for progressive success of an organization to
safeguard the upcoming generations to ensure in safe use of air, land and water
resources. The management of any organization should attempt to continuously to
improve the environmental performance and to prevent/minimise the pollution. All the
stakeholders of the organization are expected to support our environmental goals while
providing clean and environment friendly work culture. Main purpose of the EMP is to



determine the environmental protection measures to be
followed during in day-to-day’s activities of the organization
and confirm to minimize environmental effects are met.
Environmental protection is an imperative component of
overall preparation and execution of eco-friendly and green
campus of an organization. It addresses the issues start from
sanitation pertaining to human health/various stakeholders of
an organization and protection of plants, animals and

microorganisms including wildlife habitats. Environmental

Management Plan (EMP) is an integrated document with various approvals,
authorizations and specific components and/or activities that to be carried out in the
campus without harming the environment (Table 1). EMP is committed to regulate its
assets with its core values to protect the health/safety of people/environment and to
comply with Environment Health and Safety laws, regulations and Health and Safety
standards. EMP should provide a reference document as per the legislative requirements
for employees when planning and/or performing specific activities in the campus
surroundings. In line with the Environment Policy, impact on the physical, chemical
and biological environment should be determined along with statutory requirements and
other environmental commitments.

Table 1. Environmental Management Plan and Execution in the Organization sites
S.No. | Monitoring | Parameters Monitoring | Reason for monitoring
areas Monitored frequency | parameters
1. | Dredging Erosion, landscape, | Continuous | Dredging results in
sedimentation, disturbance of Benthic
vegetation, disposal community and causes
of dredging soil erosion and
sedimentation
2. | Marine Biodiversity survey | Continuous | Unmitigated operations
Ecology and conservation may result in loss of
biodiversity as per the
Indian Biodiversity Act
3. | Vegetation | Survey of macro and | Continuous | Conservation of macro
(Flora and | micro plants, animals and micro plant, animals
Fauna) (mammals, birds, (mammals, birds, moths,
moths,  houseflies, houseflies, reptiles,
reptiles, amphibians, amphibians,  termites)
termites) and soil and and soild and air
air microbial microbial  biodiversity
biodiversity conservation for future
generations through
modern technology
4, | Air 0., CO, CO2, SO | Monthly Unmitigated operations
Emission NO. level in the | monitoring | may result in
open, car parking and deterioration  of  air
indoor areas quality




5. | Solid Waste | Solid waste quality | Monthly Compliance of
and quantity, solid | monitoring | Environmental Laws
waste disposal, and Legislative policy
reuse, solid waste
treatment

6. | Wastewater | Primary, secondary | Monthly Minimize the water
and tertiary | monitoring | pollution and to provide
pollutants and their quality water as per the
recycling, Central Pollution Board
wastewater
minimization,
storage and handling,
reuse, treatment
before disposal

7. | Solil Soil contamination, | Half yearly | Soil surface and water
soil edaphic pollution cause diseases
parameters, soil, as per the Compliance of
gravel and sand Environmental Laws
composition, water and Legislative policy
holding capacity, soil
erosion

8. | Noise Noise intensity, | Monthly Uncontrolled noise
causes and impact, | monitoring | cause nuisance which
remedies, standard affects the health
operating procedure

9. | Occupation | Safety, health and | Continuous | Department of

al Safety & | welfare of people at Occupational Safety &
Health occupation, Health
measures taken, Fire
safety, First aid box,
Safety protocol,
Hospital facility
10. | Land Soil quality, soil | Half yearly | Legal obligation and
reclamation | micro and macro structure protection,
elements, soil prevention of soil
composition erosion and
sedimentation to the port
11. | Restoration | Forest vegetation, | Continuous | Maintain the soil fertility
of the sites | plant vegetation, and soil original
visual analysis, reclamation
Photographic records

6. Environmental health and safety management system

It is outlined the mitigate measures and the best management practices followed
in the organization in terms of developing eco-friendly and green campus. It is suggested
to perform complete assessment and control of entirely possible hazardous and risks
arise in the organization without harming the environment (Rajalakshmi et al., 2021). It



Is to ensure that no significant adverse environmental health and safety impacts by
carrying out various infrastructure facilities created to improve the human eco-system
of the organization may be implemented. The facility should be designed to include fire
protection equipment/system including flame, multiple gas, smoke and low- and high
temperature detectors/ alarms, automated and manual shut-down systems in terms of
planning and implementing the best practices of environmental health and safety
management system.

High level of automation, periodical preventative maintenance and safeguards
the environmental pollution besides the provision for safe emergency shut downs/exits
should be maximized in the organization. In addition, all the employees and
management people should be trained properly about environmental health and safety
measures which will be useful for protecting the environment without causing any
adverse effect. All personnel should be advised to undertake an extensive
workshop/training programmes to ensure safe operating practices.

7. Evacuation Plan in Human Eco-system of the Organization
The management of an organization should
ensure the safety measures to the stakeholders which in EVACUATION
turn improve the human eco-system. The alarm signals
such as Bells, Horns, Sirens, Verbal (i.e. shouting) may

be used to begin evacuation of the facility in the WQI 4l !
organization if any unfavourable situation takes places _ |
like uncertain firing, explosion of acids and gasses, earth .

quake, electrical current circuits explorations and etc.
Evacuation map and important phone numbers may be

prominently displayed throughout the facility. Internal
facility alarms as well as communications systems,
wherever applicable, to notify all facility personnel
should be activated. Waste storage areas and waste
disposal zone, polluted soil or surface water regions

should be demarcated in the organization. The
emergency equipment like fire extinguisher, emergency Emergency
notification and first aid box should be placed in all the exit
dangerous zones to minimize the major environmental

impact and problems. It should be developed and practiced a spill clean-up procedure

where to find emergency equipment and how to use it properly should be trained to all
the stakeholders.

The chemicals/hazardous waste handlers and managers should be regularly
trained properly thro’ periodical training programmes in order to impart knowledge on
the latest developments in chemicals disposal methodologies and hazardous
management policies. Safe method of handling of hazardous materials, and personnel
rescue procedures should be known by the chemical handlers, hazardous waste handlers
and managers. An areas that are disturbed or polluted by means of discarding the
wastewaters, effluents, solid wastes may be recovered and restored by clean-up
procedures. These areas may be brought in use after a chain of actions like stabilisation,
smoothening, mulching, seed sowing and fertilization as per standard practice.



The temporary erosion controls may be removed and permanent landscaping and
erosion control measures should be installed wherever required as part of final facility
restoration. Restoration of disturbed facility includes planting of various vegetation and
replanting may be performed in compliance with applicable environmental
specifications.

8. Waste Management Plan of the Organization
Waste includes solid wastes, plant litres, bio-
medicals, electronic, organic kitchen and food WASTE
wastes, plastic wastes, wastewater, effluents, MANAGEMENT PLAN
hazardous waste materials, acids and chemicals. e
Waste Management Plan (WMP) provide guidelines e
and streamline the process of waste collection, @
separation, quantification, storage, transportation and  [lfcertiesete puinonoc: [
disposal/recycling of wastes within the organization v andihe date '
without harming the environment. Waste
management is one among the critical operating policies of the organisation. Designed
procedures are to assist wide effort to safeguard the environment and to satisfy the

laws/legislative policies and regulations regarding proper waste management.

Organization should examine/inspect waste management related facilities and
activities which directly resulting in executing the scope and amendments of WMP.
Guidelines for each and every step of waste management associated with organization
may be undertaken. It should be taken into account while WMP in prepared and
executed in the organization. It may be noted that abandoned materials and materials
intended to be recycled are also considered as wastes. It is important to understand the
above concept because even though something is going to be recycled, it must be
managed until it is actually recycled. The wastes are categorized as hazardous and non-
hazardous wastes depending upon the quantum of causing the adverse effect to the
environment. The hazardous waste should be disposed properly by ignitability,
corrosivity, reactivity, irritability and toxicity characteristics.

All recommended safety and handling procedures must be followed
appropriately not only by the Management and concerned individuals also follow the
norms. Waste production should be eliminated regularly and the material only for its
planned purpose should be stored. Attempts should be made to curtail waste production,
reprocess/recycle the same and then properly dispose in accordance with the norms. All
hazardous waste shall be segregated individually as well as non-hazardous wastes at the
point of its generation. For the collection of waste, containers can be used and must be
properly and clearly labelled. Also, if the waste is hazardous, it should be clearly
labelled on the container along with its hazardous characteristics. As depicted,
containers with colour coding for easy identification should be kept to collect and
segregate common wastes across the campus/at all the facilities organic food waste shall
be collected in separate containers especially from hostel, dining hall, canteen and food
courts.



9. Methods of Disposal of wastes

Recycling and reuse methods may be 5 =
L ] Coding system for different type of waste
adopted to minimize the quantity of wastes :
. Waste material (Colour or code)
that are generated from the organization

requiring proper ways of disposal. Quite a Class (blue); =
few waste materials can be reused withinthe | Metals (green); ==
facilities’campus  while others can be | st

recycled only in the specific sites. The Oily rags (black); ==
recycling of used oils, acids, solvents and | Usedoil (red); =

chemicals is possible in some of the _ Rubbish /trash

laboratories; plastics and e-wastes including

batteries may be revert back to manufacturer/authorised dealers/distributor while it
should not be sold to the unauthorized contractors / companies, who may not have
proper recycling facilities and to avoid misuse or to reduce associated liabilities.

On-site Disposal facilities: Burial pits may be created in which waste should be buried
and covered with soil sufficiently as 'daily cover' to reduce the environmental issues like
unpleasant odour from decaying / degrading waste, spreading of waste into nearby areas
in response to blowing wind and to avoid vermin and disease spreading vectors, flies,
mosquitoes, etc.

Reserve pits: Reserve pits are used temporarily to store drilling waste, chemical waste,
oily sludge and contaminated soil. These pits should be appropriately designed and
furrowed to eradicate soil-, groundwater-/surface water-contamination.

Incineration: Incineration is another type of waste disposal wherein incinerator is used.
Prior to burning, items that are not to be burned should be segregated and incinerated
ash shall be buried in the lined landfill as it may contain heavy metals.

Evaporation Ponds: Evaporation ponds are used to eradicate the produced water at
some facilities. It may be noted that all evaporation ponds should be lined properly.

10. Aims and Objectives of Environment Audit

Primary objective of an Environment audit is to promote the environment safety
management and preservation for future generations. The purpose of environmental
audit is to recognise, enumerate, describe and arrange/organise the framework of
sustenance of environment in compliance with the appropriate/valid rules, regulations
and requirements. Environmental audit programme conventionally designed and
implemented judiciously which can boost the sustainable healthier environment of an
organisation. It is helpful to monitor the optimum utilization of the resources and
evaluating the company at National and International levels. Major objective of
environment audit confined to:

a. Protecting the environmental health and minimise the threats posed to human
safety by the performance of the Organization.

b. Create consciousness among the stakeholders about the importance of requirement
of clean environment and conservation of the same as per the Environment
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Management Systems (ISO standard of 14001:2015) and Environmental
Legislations by the Organization.

c. To establish a baseline information about the eco-friendly environment in the
campus to the stakeholders for future sustainability.

d. Review the disposal of solid- and liquid-waste within the campus and ascertain the
sources of waste generation to mitigate with possible solutions in relation to
environmental compliance.

e. To conduct outreach programmes to the rural, tribal and urban community people
on the environment damage and conservation.

f. To correlate the flora and fauna with environmental sustainability in the audit sites
to provide a healthy atmosphere to the members of the Organization.

g. To take steps to minimize the environmental pollution and degradation by means of
developing ‘Sanitation and hygiene policy’, ‘Water conservation policy’, ‘Waste
management policy', ‘Green campus and Environment policy’ by the Organization.

h. In accordance with legislative compliances, to adopt measures to reduce waste
generation and both solid and water waste recycling.

I.  Establishing plastic free campus/zone with the help of management and to evolve
health consciousness among the stakeholders.

J. Propose the utility of alternative energy for the conservation of conventional
energy resources.

k. Evaluation and documentation of wastewater quality, its characteristics and their
effects on the living system.

I. In order to classify the solid and hazardous wastes, their source of generation,
quantities and characteristics with respect to prevent environmental hazards.

m. To introduce and implement the time saving technologies in production as well as
providing eco-friendly ambience in an organization following the latest techniques
and to minimize the wastes through modern cleaner technologies.

n. Maintenance of Labour/Occupational health & medicine followed by proper
documentation of environmental compliance status.

0. Annual environmental auditing will render educated and technically sound
personals with practical knowledge to overcome existing environment issues.

11. Importance of Environment Auditing

The generic term ‘Environmental auditing’ is to examine the management
practices and to evaluate performance of an organization in relation to environmental
issues. World along with Associated Chambers of Commerce and Industry of India
(ASSOCHAM), Green Building Code and Green Ratings Systems (GBCRS), Green
Rating for Integrated Habitat Assessment (GRIHA), Bureau of Energy Efficiency
(BEE), Leadership in Energy and Environmental Design (LEED), CIlI-GreenCo —
GreenCo Rating System (CII-GRS), Food Safety Management System & Occupational
Safety & Health (FSMS), Swatch Bharath under India Clean Mission (SBICM) and
International Standard Organization (ISO 2021) have formulated a series of standards
in the field of environmental auditing. These standards are basically intended to guide
organizations and auditors on the general principles common to the execution of
environmental audits.
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Management of the Organization (Auditee) should be shown their inherent
commitment towards making eco-friendly atmosphere through the Environment
auditing and ready to encourage all types of Environment related activities.
Environment audit may be beneficial to the campus in improving the greenery activities
which in turn useful to save the planet for future generation. It is necessary to
Environment audit frequently at least once in three years in campus because students
and staff members should aware of the Advantages of Environment audit is to save the
planet by means of ‘Go green concept’ and help the institution to set a “bench-mark”
(icon) to the community. It provides an immense opportunity for the development of
ownership, personal and social responsibility for the stakeholders.

Scope of an audit can vary from simple compliance testing to a more rigorous
examination, depending on the apparent requirements of the management. Environment
audit is applied not only to operational environmental, health and safety management
monitoring, but increasingly applied to product safety and product quality management
besides the areas like loss prevention. In the subset of safety, it includes special
procedures for confined space entry, work on electrical equipment, breaking into
pipelines, having firefighting equipment’s, conducting safety training programmes for
the stakeholder’s, etc.

12. Environmental Audit Schemes and their Components
Environmental audit schemes are useful to the entire management system in
terms of its being an asset or a liability for the industry's environmental performance
besides with a broad spectrum of objectives for a green environment.
e The scheme renders ways and means to reducing all types of solid, water,
electronic and biomedical wastes.
e |t authenticates the assessing compliance with regulatory requirement.
e The system provides prevention control of effect of pollutant in water and soil.
e It promotes relationship among the qualified technicians, professionals and
individuals
e Central as well as State Pollution Control Boards, other public authorities, NGOs
and industrial association etc. responsible for the conduct of environmental audit
as well as environmental audit schemes
e Environmental Audit Scheme has three following important components.

Central and State Pollution Control Boards: The Board plays participatory role in
implementing the environmental audit effectively by preparing format of audit report
on all aspect of environmental protection. The board appoints internal auditors to
prepare industries audit report and then evaluation followed by verification of audit
reports. Initiating the action on evaluated report of environmental audit is also equally
important in terms of implementation.

Internal Auditor: Team of selected auditor consist of experienced experts from various
fields. A qualified internal auditor should be required as per the rules of State Pollution
Control Board with well-equipped laboratory facility for analysis of water and air
samples.
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External Auditor: Experienced expertise were appointed as External Auditor
appointed/approved by the State Pollution Control Board. Evaluated and verified reports
along with their comments were sent to the State Pollution Control Board for further
action.

13. Role of Environmental Audit and Environmental Management System

A vital role of an environmental audit (EA) is to recognise the areas for
development, but an audit does not, in itself, provide the methods to implement changes.
However, EA should set the agenda of an environmental management system. System
of EA provides a mechanism for methodically handling the environmental matters of an
Organization while EMSs provide a framework to 1) identify the environmental effects
and document regulatory requirements, 2) set the objectives and targets for ensuing
environmental performance/programmes, 3) implement protocols and procedures for
achieving the objectives/ targets and 4) undertake audits to measure environmental
performance and its efficacy measures to attain the well-defined objectives/targets. All
the events pertaining to environmental effects, regulations, objectives and targets and
the procedures are usually documented. As far as stakeholders are concerned EMS
usually rely heavily on documentation and verification.

14. Target Areas of Environmental Auditing

Auditing for Water Management (Wastewaters and Industrial effluents)
Auditing for Waste Management (Solid, Electronic and Biomedical)

Auditing for Energy Management (Electrical energy and Fossil Fuel use)
Auditing for Soil Analysis (Soil health, degradation and conservation)
Auditing for Carbon Footprint (Electrical, vehicles and human population)
Auditing for Green Campus facility (Correlated with Green Campus Audit)
Auditing with the Organization’s Management for financial allotment
Auditing with the Stakeholders for their contribution on environment studies
Environmental Education and Implementing Swachh Bharath Abhiyan Scheme

VVVVVVVVYY

15. Components of an Environmental Audit
Environmental audit has ten components, namely:

1) Sanitation and hygiene policy

2) Green and Environment policy

3) Water conservation policy

4) Water management policy

5) Waste management policy

6) Rainwater harvesting policy

7) Environment conservation policy

8) Waste management initiatives

9) Environment management policy

10) Environment monitoring policy

15.1. Sanitation and Hygiene Policy
In this component, the following are being considered:
» Physical appearance and overall ambience
» Adequacy of toilets (Student/Employee: toilet ratio)
» Gender balance and disabled-friendly toilets (Male: WWomen)
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Water taps and sanitation plumbing, adequacy and efficiency
Adequate clean drinking water facilities

Kitchen staff apparel and hygiene

Canteen and hostel hygiene maintenance

Kitchen hygiene and fly proof condition

Cutlery, crockery and utensils hygiene

Dining hall hygiene and bad odour free

Cleaning equipment and consumables

15.2. Water Conservation Policy
In this component, the following are being considered:

>
>
>
>
>

Know the source of the campus water availability

Monitor overhead tanks for periodical cleaning

Reuse of treated water, recycling, leakages etc.

Drip irrigation / sprinkler irrigation system for watering to plants
Water efficient dispensing mechanism in campus

15.3. Rainwater Harvesting Policy
In this component, the following are being considered:

>
>
>

Implementation of rainwater harvesting system
Functioning status of rainwater harvesting system
Connectivity between rainwater harvesting and open wells and bore wells

15.4. Waste Management Policy
In this component, the following are being considered:

VVVVYVYVYVYYYVY

Is the campus a 'Plastic free zone'?

What are the methods adopted for waste segregation and storage?
Disposal of solid wastes, reuse and recycling process
Vermicompost, cow dung and organic manure units

Availability of Biogas plant and its implementation status
Installation of incinerators and their functioning status

Adequate number of waste bins, separate bins for dry and wet wastes
Food waste dumped status methods of disposal

15.5. Waste Management Initiatives
In this component, the following are being considered:

VVVVVYY

Sign boards indicating energy / water conservation in respective places
Awareness sign boards on usage of tobacco and tobacco free campus
Awareness sign boards on plastic usage and plastic free campus
Programmes related to waste segregation / waste disposal systems
Sufficient ventilation facility

Social responsible activities to rural, tribal and urban areas

15.6. A good environmental audit

Defines waste generation sources and quantification of its types

13

Collects information on raw material, unit operations, products, and water usage
Highlights process efficiencies and areas to be focused. Helps in planning targets
for waste reduction, development of cost-effective waste management
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approaches and create awareness among the workforce regarding the benefits of
waste reduction

e Helps to improve process efficiency

e Assess the quantity of water usage within the company.

e Find out various sources of organic and solid waste generation and mitigation
possibilities.

e Document the waste disposal system

e Release of standing order report on environmental compliance.

e Waste minimization opportunities realized that contributes to reduction in
operating price.

e Increased worker cognizance of environmental standards and responsibilities.

e Improve employee relations and morale.

16. Procedures followed in Environment Audit
16.1. Environment Systems Audit

Environmental audit involves monitoring an organization concerning about the
green campus, environment, sanitation and hygiene policies. It is a regular process that
is conducted periodically by a regulated entity to check whether an organization meets
the requirements of environmental compliance. The process of environmental audit
includes examining, collecting, evaluating, documenting data and analysing various
components related to environmental aspects Environmental audit was carried out as
per the procedures mentioned of the Manual of Gnanamangai et al. (2021).

» ldentification of various sources to generate wastes and types of degradable and
non-degradable wastes in the campus.

Collection of information related to type of operations, use of various raw
materials and products that generate wastes.

Finding the highlights of inefficiencies in the process that generate wastes and
areas that are to be monitored with extra care.

Setting up the target for reduction of wastes and source of waste generation
without affecting the environmental health.

Steps taken to minimize the environmental pollution and degradation by means
of developing internal policy methods.

Suggestion of cost-effective waste management strategies and zero waste
discharge in the Organization.

Aids in increase of process efficiency and status report with regards to
environmental compliance and management.

Converting the waste materials into fertilizing materials by following the method
of recycling and composting processes.

Y VY Y Vv Y Y VY

16.2. Carbon footprint by measuring Carbon dioxide level in the Campus

The level of Carbon dioxide is measured in different places across the
Organization campus using a portable CO. Analyzer (Nondispersive infra-red gas
analyser). In addition, CO2 meter is also displayed the readings of atmospheric
temperature, relative humidity and dew point in the places, where the level CO: is
measured. The Carbon footprint per year is calculated (www.carbonfootprint. com)
based on electricity usage per year in which CO, emission from electricity and the sum
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of transportation per year in terms of number of the shuttle buses service operated by
the Organization and number of cars, motorcycles and trucks entering in the
Organization campus. These factors are multiplied with total number of trips/day and
approximate distance covered by the vehicle / day (in km) with a coefficient to calculate
the emission of CO> in metric tons per year.

16.3. Steps involved in the Process of Environmental Audit

1.0pening meeting among the audit team and auditees will be performed where the
discussion on the audit procedure elaborated besides the scope of the audit

2.0nsite audit visit will be made along with audit team and auditees (IQAC Coordinator
or responsible team member).

3.Inspect around the campus to monitor the available physical facility and took
photographs for evidence.

4.Monitor the components as per the environmental checklist (sanitation and hygiene,
water conservation, waste management, green campus and environment measures basis
of respective policies)

5.Note down what are all the components available and what are all the facilities not
available within the campus as per environment audit components ear-marked by NSF
Checklist.

6.Mandatory — Record the Carbon dioxide, Oxygen, Noise levels at different places of
the campus using CO2, O2 and noise meters respectively, as per the operational formats
available with NSF

7.To monitor the pH of the water (Tap-, Bore well-, RO- and Recycled-water, if any
and turbidity/EC of above said samples with portable pH and TDS meters, respectively,
as per the handling procedures available with NSF

8.0n client’s request, monitoring the Global Positioning System (GPS) and Light
Intensities at various places with in the campus will be performed with GPS and Lux
meter respectively following the standard operational procedures available with NSF
9.1dentify the issues in the campus with respect to environment compliance and merits/
weakness of the auditees Management controls beside the risks associated with
environment audit.

10.Collect information about Ecology and Environment studies, awareness programmes
conducted and publications with respect to Environment.

11.Exit meeting held after the walk-through audit where in the audit findings with the
members of the organization will be conducted.

12.Comparison between the previous audit report with the current audit findings in
which the number of suggestions and recommendations were adopted by management
should be indicated (Applicable only number of audits conducted by NSF over a period
and not applicable for the first-time audit).

13.Prepare and distribute the findings as a Technical Report along with the
recommendations including the best practices adopted by auditee and distribute
certificate pertaining to the audit.
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Open Meet with the Principal, IQAC Coordinator and Management
Representatives of Sri Indu College of Engineering & Technology with the Audit
Team of the Nature Science Foundation, Coimbatore, Tamil Nadu

17. Phases of an Environmental Audit

The environmental audit encompasses three phases viz., pre-audit, during- audit
and post-audit. These phases involve various components to resolve the problems in the
campus as well (Arora, 2017; Gnanamangai et al., 2021).

17.1. Pre-Audit

Pre-audit involves the following components:

Planning the environmental audit

Selecting the audit team based on experience and expertise
Scheduling the audit facility and venue of audit
Scrutinizing the audit application and checklist

Opening meeting between audit team and auditee
Acquiring the background information of the organization
Visiting the site of audit by the audit team and coordinators
Audit programme and briefing

Collection of data and documents verification

Discussion with the auditee for data verification

AN N N N N NN N TN

17.2. During-Audit

During the audit, the following components are involved:
v Understanding scope of the audit
v Analysing strength and weakness of the internal controls audit
v Conducting the on-site audit
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v’ Appraising the onsite observations during audit
v Noting down the key observations and taking photographs
v’ Clarifications if required during the audit site and document verification

17.3. Post-Audit
Post-audit involves the following components:
v" Identification of the best practices followed by the Organization
v Compiling a report of the data collected
v" Distributing the report and certificate to the Organization
v" Preparing an action plan to overcome the flaws
v" Providing suggestions to implement the action plan
v' Setting up the future environmental aims and objectives

18. About the Organization
18.1. Sri Indu College of Engineering & Technology

Sri Indu College of Engineering and Technology, sponsored by the New Loyola Model
Education Society, Vanasthalipuram, was established in the year 2001. The Society
proudly announces that it has firm standing in the field of education for the past 43
Years. New Loyola Model Education Society has established many institutions right
from KG to PG in the areas of Engineering and non-Engineering under the
chairmanship of a dedicated and dynamic person Sri R.Venkat Rao garu. He is a
leading educationalist and a great visionary striving to impart quality education since
1979. He is a “Best Teacher” awardee by the Govt. of Andhra Pradesh in 1992.
Chairman of V. V. Info Business Service (India) Ltd., Hyderabad. Chairman of Loyola
International School, Doha, Qatar.

Vision:
"To be a premier institution in engineering & technology and management with
competence, values and social consciousness."

Mission:
e Provide high quality academic programmes, training activities and research
facilities.
e Promote continuous industry-institute interaction for employability,
entrepreneurship, leadership and research aptitude among stakeholders.
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e Contribute to the economic and technological development of the region, state
and nation.

Our College offers 14 professional courses during the academic year 2022-23:

S.No Programmes Intake
1 B.Tech-Civil Engineering 30
2 B.Tech-Mechanical Engineering 30
3 B.Tech-Electrical and Electronics Engineering 30
4 B.Tech-Electronics and Communication Engineering 120
5 B.Tech-Computer Science and Engineering 240
6 B.Tech- Information Technology 60
7 B.Tech- CSE(Data Science) 60
8 B.Tech- CSE (Cyber Security) 150
9 B.Tech- CSE (Artificial Intelligence and Machine Learning) 180
10 B.Tech- Artificial Intelligence and Data Science 60
11 B.Tech- CSE (10T) 60
12 B.Tech- Computer Science Information Technology 60
13 M.Tech- CSE 36
14 M.Tech- Embedded Systems 9

The Core value of our institution are;

Entrepreneurship
Development

) Outcome Based Education

Training, Mentoring &
Coaching

E-Learning Resources &
Certifications

Industry Institute Interaction
& MOUs

4 S-Hub, P-Hub & Makers 8  Placement & Higher Studies

Space

Human activities are built on a foundation of trust. Society trusts the education
delivery processes of academia. The level of trust that has characterized academia and
its relationship with society has contributed to unparalleled scientific achievements.
This trust will endure only if all the stakeholders devotes themselves to exemplifying
ethical values associated with education processes. The purpose to highlight the Core
Values that SICET (College) meticulously adheres to maintain academic integrity.

1. Quality and continuous improvement: The College will strive for quality in all
activities that it does. It will also strive for continuous improvement in all areas, and
will measure its progress with appropriate national standards.

2. Student learning and student development: The College is a student-centered

institution. It will strive to provide educational experiences of exceptional quality and
campus life environment that stimulates healthy personal development.
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3. Institutional integrity and community: The College will strive to develop long-
term relationships based on honesty, fairness and respect. It will further strive to
provide a safe environment that supports freedom of inquiry, protects diversity and
fosters a sense of well-being.

4. Institutional agility and entrepreneurism: The College will strive to minimize
bureaucracy, cost and institutional inertia in all forms. It will further strive to accept
appropriate risks in pursuit of opportunity.

5. Stewardship and service: The College will strive to provide responsible
stewardship of all its resources while encouraging a spirit of service to society and a
lifestyle of philanthropy

Best Practices:
To modernize our teaching learning process, we adopted some the best practices as part
of our activities

1. Credit Transfer for MOOC/ NPTEL /SWAYAM against open and professional
electives.

2. Distributing Handouts on day one class.

3. A Strong internal academic audit system for ensuring our day today activities

4. Established ML & Data Science Research Lab, Robotic Lab

5. ICT Based Teaching-Learning process.

6. Project/Model based T-L Process

7. Eco-friendly green environment

Innovations:
To promote the students and faculty innovations, Conceptual ideas, projects and
products development, we associated with

1. Technology Hub

2. Created 8 innovata clubs and actively functioning.
3. Members of Institution Innovation club by MoE.
4. Adopted NISP implementation policy

5. Strengthening industry institute collaboration.

6. Strong Research and Development Initiatives

Further, to Strengthen the teaching learning process we are collaborating with various
industries

1. CISCO partner

2. SAP

3. IBM Campus connect partners

4. Intel intelligent partnership

5. Infosys Campus Connect

5. MICROSOFT students’ engagement etc.,

6. additionally we had MoU with 49 more industry partnership for upskilling the
students and faculty qualities and to update the learning resources
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Table 2. Total Campus Area, Building Spread Area, Vehicles and human

population

S.No | Details of Area Total area
1. | Total Campus area 71551 Sq mts
2. | Total Built up area 31970 Sqg mts
3. Covered Car parking area 4793 Sq mts
4. | Air-conditioned area 5500 Sg mts
5. Non Air-conditioned area 26470 Sq mts
6. | Public area 39581 Sq mts
7. | Total number of Girl students 2878
8. | Total number of Boy students 1398
9. | Total number of Teaching Staff 260
10. | Total number of Non-teaching staff | 80
11. | Total number of College Vehicles 30

18.2. About Nature Science Foundation (NSF)

NSF is an ISO 9001:2015, EMS (14001:2015), OHSMS (45001:2018) & EnMS
(50001:2018) certified and registered with Ministry of Micro, Small and Medium
Enterprise (MSME), Government of India Organization functioning energetically
towards the noble cause of nature conservation and environmental protection. NSF is
managed by a board of trustees of NSF Public Charitable Trust under the TN Societies
registration Act 1975 (TN Act 27 of 1975) on 29th November, 2017 at Peelamedu,
Coimbatore- 641 004, Tamil Nadu, India with Certificate of Registration No. 114 /
2017. In addition, NSF has 12A, 80G and Form 10AC certificates for income tax
exemption and implanting various Government schemes. The main motto of the NSF is
to “Save the Nature to Save the Future” and “Go Green to Save the Planet”. NSF Branch
Offices are also functioning effectively at Gorakhpur, Uttar Pradesh and Faridabad,
Haryana, India to adopt the ‘Go Green Concept’ in a big way. NSF family is wide spread
across India with over 115 state-wise Lead auditors to conduct Green and Environment
Audits. NSF is functioning strenuously to conduct different awareness programmes and
implement various schemes to public and school / college students towards the noble
cause of nature protection. Some of the programmes are also being organized for the
benefit of tribal communities to create the supply chain for biodiversity conservation
studies. The objectives along with vision and mission are illustrated to promote
educational and environmental awareness programmes through social activities for
enhancing the quality of life and to conserve nature from environmental pollutants using
traditional and modern technologies for sustainable land management.

NSF is educating the tribal community children through social service and
towards the upliftment of tribes as a whole and make them as entrepreneurs.
International Eco Club Student Chapter (IECSC) has been established for Student
volunteers and faculty members are encouraged to conduct National and International
events, Student Technical Symposium, Distinguished lecture programme, Environment
Day celebration, Ozone Day celebration, Project model exhibition, Awareness
programmes on Environmental pollution, Biodiversity and Natural resources
conservation and etc. with the financial support of the Foundation. NSF is being
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released ‘Magazine’ and ‘Newsletter’ biannually to share the information about
Environmental awareness programmes on biodiversity conservation, seminar on soil
conservation, water management and solid waste management, restoration and
afforestation programmes in Western Ghats of southern India. In order to encourage the
students, members of faculty, academicians, scientists, entrepreneurs and industrial
experts those who are involving in nature protection and biodiversity conservation
studies across the world, NSF tributes the deserved meritorious candidates with various
awards and honours such as ‘Best Faculty Award’, ‘Best Women Faculty’, ‘Best
Scientist Award’, ‘Best Student Award’, ‘Best Research Scholar Award’, ‘Best Social
Worker Award’, ‘Young Scientist Award’, ‘Life-Time Achievement Award’ and
‘Fellow of NSF’. These award and honours will be given to the deserved meritorious
candidates during the ‘Annual Meet and Award Distribution Ceremony’ which will be
conducted every year during the first week of January.

NSF has introduced various types of Audits such as ‘Eco Audit’, ‘Green Audit’,
‘Energy Audit’, ‘Hygienic Audit” Water & Soil Audit, Plastic Waste Management
Audit, Biomedical Waste Audit, Solid Waste Management Audit, E-Waste
Management Audit, Academic & Administrative Audits including ISO certification
process to Academic Institutions, R&D Organizations and Industries towards the
accreditation process as well as maintaining a hygienic eco-friendly environment to the
stakeholders in their campus. All audits will be conducted as per the Checklist prepared
by the NSF ISO Criteria and in compliance with Government Law and Environmental
Legislations including World / Indian Green Building Council and the concept of
Swachh Bharath Abhiyan under Clean India Mission. Green campus and Environment
Policy, Purchase Policy, Energy Policy, MoU, International Eco Club Student Chapter
(Table 3).

Table 3. Audit processes are being conducted through the certified Auditors as per
the following by the NSF

Audit Certified Auditing Agencies Certified Auditors
Green Audit | ¢ GBCRS - Green Building Code | > Dr. S. Rajalakshmi
and Green Ratings Systems > Dr. R. Mary Josephine
e GRIHA - Green Rating for | > Dr. B. Mythili
Integrated Habitat Assessment Gnanamangali
» Er. N. Shanmugapriyan
Energy Audit |e BEE - Bureau of Energy|»> Er. D. Dinesh kumar
Efficiency » Er. N. Shanmugapriyan
e LEED - Leadership in Energy and | > Dr. N. Balasubramaniam
Environmental Design > Dr. P. Thirumoorthi
e ClI-GreenCo — GreenCo Rating |» Dr. G. Murugananth
System Felicitator
Environment | e ASSOCHAM -  Associated | » Dr. A. Geetha Karthi
Audit Chambers of Commerce and|>» Dr.S. Rajalakshmi
Industry of India » Dr. R. Mary Josephine
e FSRS - Fire Safety & Rescue | > Dr. B. Mythili
Services Gnanamangai
» Er. N. Shanmugapriyan
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Hygiene Audit

FSMS — Food Safety Management
System &

Occupational Safety & Health
(1ISO 22000:2018)

SBICM - Swatch Bharath under
India Clean Mission

» Mrs. Gaanaappriya
Mohan

> Dr. R, Sudhakaran

» Dr. N. Saranya

Waste Water & Soil Audit, Plastic Waste [» Mrs. Gaanaappriya

Management Management Audit, Biomedical Mohan

Audits Waste  Audit, Solid Waste |»> Dr. R, Sudhakaran
Management  Audit, E-Waste |»> Er. N. Shanmugapriyan
Management Audit as per the
Checklist of NSF

Academic & Academic &  Administrative | » Dr. B. Anirudhan

Administrative
Audits

Audits as per the NAAC Criteria
and ISO implantation procedure
In  compliance  with  the
Environmental legislations and
rules and regulations

» Dr. B. Shreeram

ISO
Certification

QMS (9001:2015), EMS (14001
2015), OHS (45001: 2018),

ISMS  (27001:2018), FSMS
(22000: 2018), QMSMD (13485:
2016), EnMS (50001: 2018)

» Dr. S. Rajalakshmi

> Dr. A. Geetha Karthi

> Mrs. Gaanaappriya
Mohan

» Dr. R. Mary Josephine

Sri Indu College of Engineering & Technology — Infrastructure



19. Audit Details

Date / Day of Audit
Venue of Audit

Audited by

Audit type
Name of the Auditing Chairman

Name of the Auditing Team
Leader
Name of the Lead Auditor

Name of the Energy Auditor

Name of Subject Expert

Name of the Eco Auditor

Name of Eco & Green Officer

19.07.2023

Sri Indu College of Engineering &
Technology

Facing Main Road, Sheriguda ,
Ibrahimpatan, R.R Dist. 501 510,
Telangana

Nature Science Foundation,
Coimbatore, Tamil Nadu, India.
Environment Audit

Dr. S. Rajalakshmi,

ISO QMS, EMS, OHSMS and EnMS
Auditor

Founder & Chairman of NSF

Dr. D. Vinoth Kumar,

ISO QMS, EMS and EnMS Auditor
Joint Director of NSF.

Er. D. Dinesh Kumar,

Certified BEE, IGBC, ASSOCHEM,
GRIHA & LEED Auditor

Dr. N. Balasubramanian,

Bureau of Energy Efficiency

Mr. B.S.C. Naveen Kumar,

Senior Faculty, Mahatma Gandhi National
Council of Rural Education, Ministry of
Higher Education, Hyderabad.

Er. S. Srinivash,

Tamil Nadu Fire and Rescue Services,
Coimbatore.

Ms. M. Nithya,

ISO QMS and EMS Auditor

Programme Officer of NSF.

Sri Indu College of Engineering & Technology Team.
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20. Qualitative and quantitative measurements of the Environment Audit

It covers both qualitative and quantitative measurements including physical
observation of eco-friendly environment set-up. The qualitative and quantitative
measurements such as achievement of environmental objectives and targets by
implementing agency (Auditee), appointment of Environmental Engineers and
Agriculture Staff working for environment monitoring, Drinking water / RO water /
Borewell water / Open well water / Pond water / Municipal or Corporation water facility
to the stakeholders and periodical checking of drinking water quality through Physio-
chemical properties analysis, Wastewater treatment facility, Hazardous and toxic
material disposal facility, Solid waste management facility, Renewable energy
utilization (Solar panel, wind mill, solar water heater, etc,), Air ventilation at Indoor /
Outdoor auditorium, seminar / conference halls, classrooms, hostel, canteen, staff
rooms, laboratories, restrooms, etc., Availability of Biogas plant, Rain harvesting
system, water reservoirs, etc (Vinothkumar et al.,2021).

Incinerator for napkin disposal use, Housekeeping, storage, areas, piping,
plumping and etc. facility, Sign boards indicating plastic free campus, tobacco free
campus, don’t waste water, don’t walk on the lawns, don’t pluck flowers, etc. The ratio
of Environment sustainability courses (Environmental Science, Engineering,
Technology, Management, Monitoring, Climate change, Global warming, etc.) to total
courses / subjects to undergraduate and post graduate course students including research
scholars, Per capita water consumption per day and carbon footprint in the Organization
campus due to an extensive use of vehicles, electricity usage and human population load
are also analysed during the environment audit. These qualitative and quantitative
measurements are playing important role in environment sustainable development in the
campus. An account of a large number of Oxygen releasing and Carbon dioxide
assimilating plants planted in the Campus are taken into consideration to give pure
atmosphere to the stakeholders. Establishment of different types of gardens in the
campus, rainwater harvesting system, operation of water irrigation, drip and sprinkler
irrigation are a quite a few methods are already under implementation in the Institute in
order to establish the green campus.

The various Clubs, Forums, Cells, Associations and Student / Staff Chapters such
as Eco club, Nature club, Science club, Fine Arts club, Flora and Fauna club, Youth Red
Cross, SF and NSS bodies may be involved in green campus as well as eco-friendly
atmosphere initiatives, planning and efforts among stakeholders. Outreach programmes
may be conducted for dissemination of natural resources management, environmental
pollution studies, green and eco-friendly atmosphere pledge initiatives to rural, tribal
and urban people across the country. Signing of MoU with Govt. and NGOs to ensure
eco-friendly campus maintenance, conduct of awareness programmes and cultural
activities for environmental monitoring and ecosystem maintenance to the stakeholders.
Waste management methods, documentation of energy utilisation and carbon footprints
were given due importance in the audit in relation to healthier environment under
climate change and global warming scenario. In addition, academic credentials like
taking up major and minor Projects, Dissertations, Thesis work and Scholarly
publications on environmental science, engineering, technology and management
domains carried out by students and staff members may be taken into account towards
environment sustainability management. Best practices followed on green campus and



eco-friendly set-up initiatives,

and 5).

Table 4. Qualitative Measurements of Environmental Audit
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planning and efforts in the Organization and
recommendations for improvement are illustrated in the audit report as well (Table 4

S.No.

Requirements and checklists of the audit

Conformity

Yes |

No |

NA

Mandatory Parameters

Have internal Environment audit procedures been developed
and implemented by the Organization?

Yes

Have programmes for the achievement of environmental
objectives and targets been established and implemented as on
date?

Yes

How responsibilities been assigned for programmes at each
appropriate function and level? (Any staff is assigned for
environment monitoring in the campus)

Yes

Availability of data on Physico-chemical properties of drinking
water / RO water / Borewell water / Open well water / Pond
water / Municipal or Corporation water (Data may be verified)

Yes

Availability of wastewater treatment plant and solid waste
management facility in the campus

No

Availability of hazardous and toxic material disposal facility in
the campus

Yes

Implementation of recycling processes through composting
pits, vermicompost unit, etc., for kitchen wastes collected from
hostels, canteens, and other places

Yes

Establishment of rain water harvesting system, water reservoirs,
percolation ponds, check dam, etc.

Yes

Availability of Incinerator for napkin disposal use

Yes

10.

Any bicycles, electric bikes and battery-operated electric car,
Golf Cart vehicles for internal mobility for the stakeholders to
maintain an eco-friendly campus to minimize the carbon
emission?

Yes

11.

Sign boards indicating plastic free campus, tobacco free
campus, don’t waste water, don’t walk on the lawns, don’t plug
flowers, etc. to create awareness to the stakeholders

Yes

12.

Are the dust bins and ecofriendly trashes kept across the campus
to provide a dust free atmosphere to the stakeholders and
without harming the environment which are labelled properly
indicating degradable and non-degradable items

Yes

13.

Public transport, low-carbon emitting vehicles, battery operated
vehicles, biofuel use and control of car smokes and exhaust with
respect to routine FC services

Supplementary Parameters

Environment sustainability courses to the stakeholders
(Environmental ~ Science,  Environmental  Engineering,
Environmental Management, Environmental Monitoring,
Climate change, Global warming, etc.)

Yes

Signing of MoU with Govt. and NGOs to ensure ecofriendly
campus maintenance and studies

Yes
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Nature club, Eco club, Cell, Forum, Association, NCC, NSS
bodies and Social Service League for Students and Staff
members is functioning towards environment protection
andnature conservation

Yes

Conduct of awareness/outreach programmes and cultural /
social activities for environmental monitoring and ecosystemn
stakeholders, urban, rural and tribal people

Yes

Exemplary Parameters

Steps taken for organic, inorganic, toxic, e-waste, biomedical,
food, sewage waste management, segregation of wastes and
reuse methods/recycling methods.

Yes

Any steps taken to minimize the environmental degradation by
means of ‘Sanitation and hygiene policy’, ‘Waste management
policy’, ‘Green campus and Environment policy’ in
collaboration with Governmental and Non-Governmental
Organizations?

Yes

Projects and Dissertation works and Scholarly publications
related to nature conservation and environmental protection by
students and staff members - Specify and show the records

Yes

Helpline numbers for waste collection available in the campus
for door-to-door collection of wastes to avoid improper disposal
by individuals

NA

Per capita water consumption per day of the campus

Yes

Availability of Biogas plant

Yes

* Applicable for Industrial sectors
** A minimum of 50% criteria should be attained

Table 5. Quantitative Measurements of Environmental Audit

S. No

Requirements and checklists of the audit

Numbers /
Percentage

Number of RO water Plant in the campus for drinking water

5

Number of Borewell water and Open well water facility

5

Number of Percolation Pond and Check Dam facility

Number of Wastewater treatment facility

Number of Solid waste management facility

190

oA WINIE

Number of Renewable energy utilization (Solar panel and solar
water heater)

S0KVA

~

Number of Rain harvesting system and water reservoirs

The ratio of Environment sustainability courses (Environmental
Science, Engineering, Technology, Management, Monitoring,
Climate change, Global warming) to total courses / subjects

Functioning of Nature club, Eco club, Association, and NSS on
environment conservation, environmental pollution, nature
protection and natural resources maintenance.

5/8

10.

Signing of MoU with Govt. and NGOs to ensure eco-friendly
campus maintenance
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11. | Implementation of Government schemes (Swachh Bharath Yes (Continuous
Abhiyan under Clean India Mission) programmes conducted process)
12. | Number of composting pits and vermicompost unit for recycling On contract to
of kitchen wastes and plant leaf litters degradation outside agency
13. | Usage of Water (liter/day) in our institution 1.25
14. | Carbon footprint in the campus due to Electrical energy usage 134.65 metric
tons
15. | Carbon footprint in the campus due to Vehicle’s usage 523.54 metric
tons

21. Observations of the Environment Audit.

21.1. Plastics use and their impact on the environment
The Ministry of Environment, Forest and Climate Change,
Government of India has advised the Plastic Waste
Management Rules, 2016. A Central Pollution Control |, ‘ "

Board report specified that the total annual plastic waste | w Plastic Slogans

(Y|

"Say No To

generation is quite huge and accounts around 3.3 million
metric tonnes/year for which the data were collected from %
60 major cities in India. The country generates around \

26,000 tonnes of plastic waste/day out of which 60% of
plastic produced is recycled. It doesn't degradable, rot, like

paper or organic waste like food and hence, it can hang

around in the environment for hundreds of years. More

than eight million tonnes of plastic escapes from the land

cover and enters the world's oceans each year while only 9

per cent of the total plastic waste in the world is recycled.

It is observed that 96% of plastic wastes are collected and

segregated by the respective urban bodies in which the

recyclable plastic waste is sold to the recyclers and non-

recyclable plastic waste are sent for co-incineration in

cement plants.

People should be probed to use reusable substances and initiate models which
allow up-cycling of waste for better use. This will help to reduce plastic waste from
urban local bodies, as well as curb the value for waste among the citizens. Plastic waste
management is very important, because plastic not only pollute the environment, it
destroys food chains. People use plastic bags and plastic ware items every dayto hold
objects like meals, clothes, grocery and stationary items, which can be bought from
shops. Generally, the plastic items are non- degradable in nature that led to soil pollution
and affect the soil health significantly. Most of the plastic items are considered as solid
waste and enhance the unwanted animal choking, water pollution, blockage of channels,
rivers and streams, and landscape disfigurement.

According to the World Health Organization (WHO) report, plastic items take at
least 400 years to decompose completely in the soil which illustrates the subsequent
effects on the environment. Plastic pollutants form a basis for damage to the healthier
environment besides the living organisms in the ecosystem. It impacts all organisms in
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the food chain from tiny species to big ones. And hence, reduction of plastic usage is
the need of the hour to protect at least the present-day natural resources. There is a need
to reduce the plastic use to effectively limit plastic waste in the campus. College has
taken sufficient attempts not to use plastics in the campus and displayed a slogan ‘say
no to plastics’ in College ’s like canteen, hostel dining halls, seminar halls, corridors,
etc. to the students, parents and public. The College Management insisted the people use
eco-friendly bags made from organic materials like plant fibres which are easily
decomposable in nature. These efforts are very much essential to keep the environment
neat and clean to conserve nature.

21.2. Solid Waste Management Practices at the Campus
The term, solid waste control refers to
the method of accumulating and treating solid
wastes by following eco- friendly methods. It Solid Waste Managment
also offers solutions for recycling objects that
do not belong to garbage. In the solid waste ;
management, the wastes are accrued from ol T ] e A
different parts and are disposed of based on P 1! ,_,Em}
degradability materials like paper and non- ao ‘. O ﬂ O z
degradability materials like glasses, plastics .
and metals. Integrated Solid Waste 0
Management (ISWM) is an activity that
promotes reduction of waste, recycling, composting, and disposal besides offering
methods/solution to manage stable wastes in the context of protect all living organisms
in the ecosystem.

As per Solid Waste Management Rules, 2016 (Ministry of Environment, Forest
and Climate Change, Government of India), solid waste refers to solid or semi-solid
wastes generated from domestic, commercial, institutional, catering, and markets and
other non-residential wastes (street sweepings, silt removed or collected from surface
drains, horticulture/agriculture and dairy waste, bio-medical waste excluding industrial
waste, and e-waste, battery/radio-active waste). According to the rules, the local
authorities are responsible to collect, treat and dispose the solid wastes. The ‘Central
Board of Solid Waste Management’ is the monitoring authority and is responsible for
granting authorization to local bodies for processing and disposal of solid waste.

College has a very good solid waste recycling unit which operates a few vehicles
to collect wastes using compostable bags across the campus. Both degradable and non-
degradable items are being collected from different canteens, cafeteria, stationary shops
and hostels every day and dumped in the place which is subsequently segregated based
on the nature of degradability. The segregated items are neatly packed in eco-friendly
covers and subjected to degradation without harming the environment. In addition, dust
bins are kept in different places across the campus to provide a dust free atmosphere to
the stakeholders. The dust bins are labelled properly for the indication of Bio-
degradable and non-degradable. These bio composts are utilized for cultivation of
plants in the campus and enhance the health of soils and population density of beneficial
microorganisms to a greater extend.
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Solid Waste Management Practices at the
Sri Indu College of Engineering & Technology Campus

21.2.1. Waste Management Practices

Waste management has a common mandate that the “Producer Owns the
Responsibility”. The community that generates waste should develop more
responsibility in handling the waste with more care thus reducing negative impact on
the environment. In a study conducted in 2013 by ‘M/S Hand in Hand India Ltd.” In
College Campus had quantified a daily average of wastes in which food waste is about
37%, recyclable waste is about 27% and other organic waste is about 36%. The study
revealed that the solid wastes need to be professionally handled. The solid wastes are
collected from different places of campus and segregated based on bio-degradable and
non-degradable materials subsequently subjected for recycling and degradation
processes like composting. Details of the waste management practices in college are
1) Bio-degradable waste handling, 2) Sewage Treatment Plant, 3) Disposal of E-Waste
and 4) Rainwater Harvesting System. Regarding the food wastes, a portion of food
wastes being pulverized and used in the bio-gas digester and the balance quantity is
sent to piggeries. Organic wastes like dry leaves, vegetable cuttings, etc. are sent for
bio-composting (Setyowati et al., 2017)

21.2.2. Bio-degradable and non-degradable waste materials Management Practice

For segregation of waste (Organic, recyclable, non-recyclable and e-waste) at
source and collecting the same ‘Waste Bins’ are placed at designated locations in the
College Campus viz. Students Hostels and Staff rooms, Students Service Centre, Sports
Complex and Guest rooms. A Contractor is engaged for the collection and further
process of waste generated within the campus where biodegradable wastes subjected to
preparation of organic compost.
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21.2.3. Biomedical Waste

The Ministry of Environment, Forest and Climate Change, Government of India
has issued the Bio-Medical Waste Management Rules, 2016. As per the rules, bio-
medical waste represents any waste materials which is generated during diagnosis,
treatment or immunization of human beings or animals besides research activities
pertaining to the production or testing of biological or in health camps. The biomedical
waste generator and the operator of the common bio-medical waste treatment and
disposal facility (CBMWTF) shall be responsible for safe handling and disposal of the
same. The State Government of Health shall ensure for implementation of the rule in all
health care facilities. SPCB shall issue authorization to the health care facilities and
CBMWTF. It shall monitor the compliance of various provisions of the rules. Central
Pollution Control Board has so far authorized 25426 Private and Government hospitals
in the State under the rules. Hospitals have made agreement with the CBMWTF for the
collection, transport, treatment and scientific disposal of the biomedical waste. The
CBMWTF consists of autoclave, shredder, incinerator and secured land fill facilities.

21.2.4. Disposal of E-Waste

According to E-Waste Management Rules, 2016 (Ministry of Environment,
Forest and Climate Change, Government of India), electronic waste or e-waste includes
old and non-functional electrical and electronic appliances (telephones, cellular
telephones, computers, laptops, television sets, refrigerators, washing machines, air-
conditioners, fluorescent and other mercury containing lamps etc.). As per the Rules,
the producer of the electrical and electronic equipment shall be responsible to collect
and channelize the e-wastes generated under the criteria Extended Producer
Responsibility.  E-waste  Management  Rules applicable not only to
Manufacturer/Producer, it is also applicable to Consumers, Collection Centre/Dealer,
Retailer, Dismantler and Recycler. In compliance to the E-Waste Management Rules,
2016, Government of India, e-waste materials were collected from the College are being
segregated and then sold to Authorised Agencies which are approved by the Pollution
Control Board (PCB) for handling e-waste. Due to this e-waste activity disposal, the e-
waste pollution is significantly reduced in the College Campus. However, a proper
method of e-waste disposal should be done in coming years in collaboration with
Telangana State Pollution Control Board as per the E-Waste Management Rules, 2016.

.“:f .' ﬁ" N'I ”\ R ’ li\(j_',‘,,'-"'-*""/(Tl‘r ,‘
E-Waste Management in Sri Indu College of Engineering & Technology
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21.2.5. Construction & Demolition of Waste Management

The Ministry of Environment, Forest and Climate Change, Government of India
has notified the Construction and Demolition Waste Management Rules, 2016
exclusively to manage waste (building materials, debris and rubble) from construction
activities like new construction, re-modelling, repair and demolition. According to the
Rules, the local authorities need to ensure proper management of construction and
demolition wastes. State Pollution Control Board is to grant authorization for the waste
processing facility and to monitor the implementation of these Rules. One of the best
waste management practices is rebuilding of construction waste into pillars, pathway
road. The construction waste inside the campus is found to be very low.

22.2.6. Hazardous Waste Management

According to the Hazardous waste (Management and Trans Boundary
Movement) Rules 2016 (The Ministry of Environment, Forest and Climate Change,
Government of India) under Environment (Protection) Act, 1986 Hazardous waste
refers to "any waste which by reason of characteristics such as physical, chemical,
biological, reactive, toxic, flammable, explosive or corrosive, causes danger or is likely
to cause danger to health or environment, whether alone or in contact with other wastes
or substances". Hazardous waste generator shall follow various steps (minimising the
utility of hazardous elements, prevention, recovery, reuse by co processing, recycling,
and safe disposal) of hazardous waste. The State Board of ‘Hazardous Waste
Management’ is taking operative steps in handling and management of hazardous
wastes, its treatment and disposal in an environmentally safe manner.

The college should has taken pioneering efforts to dispose the hazardous waste
properly that are generated from various Department laboratories. Acids, solvents, salts,
reagents and cancer-causing substances (carcinogens) will cause cancer to the
stakeholders those who doing research and/or experiments. Acids and Reagents should
be carefully mixed with 2 to 5 gallons of water and diluted solution poured slowly down
the sink followed by flushing with large quantum of water without splashes. It's very
important to note that always add the chemical to the water and not the water to the
chemicals. Disposal of acids with very low pH (<2) found to be safely. If the acid doesn't
contain heavy metals/toxic substances, neutralize the pH to a less acidic level (pH 6.6-
7.4) allows to dispose of the substance in the standard sewer system. Chemical wastes
are regulated by the Environmental Protection Agency (EPA) through the Resource
Conservation and Recovery Act (RCRA). Chemical waste cannot be disposed of in
regular trash or in the drainage system. Most chemical wastes must be disposed of safely
without affecting the environment, soil health and water quality as per the directions of
World Hazardous Waste Programme. Carcinogenic substances should not dispose of
from the laboratories directly through drains or by evaporation into the atmosphere, nor
should they be buried since they might be released later.

Carcinogenic substances should be treated strictly as per the protocol and the
degraded products should be non-toxic and non- carcinogenic in nature. Procedures
involved in treatment and disposal do not result in exposure to the personnel in charge
of the work and the procedures on treatment and disposal do not end with contamination
of equipment or workplace. Biological and animal wastes, human or animal blood and
body fluids can be disseminated through drains (sanitary sewer), under running water
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after it has been decontaminated by autoclave or using chemicals. In addition, animal
wastes and microorganisms including some biological waste materials should be
disinfected with liquid detergents and disinfectant solution and then poured down the
drainage after dilution with water (pH 6.6-7.4). The campus has a certain protocol to
dispose waste as well as expiry chemicals properly (Table 6). Hazardous chemical waste
is not used in College campus and also its not applicable.

21.2.6. Waste Disposal and Tracking Form
Name of the Organization : Sri Indu College of Engineering & Technology
Address of the Organization : Facing Main Road, Sheriguda ,
Ibrahimpatan, R.R Dist. 501 510, Telangana
: From April 2021 to June 2023
- IQAC and NAAC Teams

Date of Waste Disposal
Reporting Team and details

Table 6. Details of waste disposal and tracking form

S.No. | Types of Waste Approximate Disposal Authorized
Quantity / Unit | Location Company
Disposed (On-site/ responsible for
Off-site) recycling

1. | Acids and Bases Data available with On-site --
the Respective
Departments

2. Aerosol Cans (Empty) Not Applicable

3. Agriculture Waste Not Applicable

4. | Aluminium, Metal Cans,Tins| Not Applicable

5. | Asbestos Data available with On-site --
the College Engineer
Office

6. Batteries (Dry) No data available

7. Batteries (Lead Acid) No data available

8. Biomedical Waste Not Applicable

9. | Car exhaust Not Applicable

10. | Charcoal Not Applicable

11. | Clinical Waste Data available with Off-site Ankith Hospital
the College

12. | Cloth Materials Waste Data available with Off -site -do-
the College
Administrative Office

13. | Construction Waste Data available with On site
the College Engineer
Office

14. | Condensate Waste Not Applicable

15. | Crude Oil Not Applicable

16. | Descaling Acids Not Applicable

17. | Drilling Fluids / Solids Not Applicable

18. Drumsand Containers Not Applicable

(Empty)
19. | Effluents from major Not Applicable
equipment
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20. | Electrical Waste (Wires, Data available with Off-site Sameeksha Vendors
Switches, Fans, A/C the College Engineer Pvt. Ltd
machines,  Holders, Office
Meters, Coils, etc.)

21. | Electronic  Waste Data available with Off-site -do-
(Computer, Laptop, CD, Pen | the Computer science
drive, Key boards, department
Mouse, Printers, UPS)

22. | Fertilizer Waste Not Applicable

23. | Filters Not Applicable

24. | Fluorescent Light Tubes Data available with Off-site Sameeksha Vendors

the College Engineer Pvt. Ltd
Office

25. | Food Waste Data available with Off-site -do-

the Hostel Office
26. | Furniture Items Data available with Off-site -do-
the College Engineer
Office

27. | Garbage and Cardboards Data available with Off-site -do-
the College Engineer
Office

28. | Glass Bottles Data available with Off-site -do-
the Respective
Departments

29. | Glassware items Waste Data available with Off-site -do-
the Respective
Departments

30. | Glycols Not Applicable

31. | Hazardous Waste Not Applicable

32. | Household items Not Applicable

33. | Human Waste Municipal On-site

Corporation
34. | Inert Waste Not Applicable --
35. | Laboratory Wastes Data available with On-site
the Respective
Departments
36. | Lights and Bulbs Data available with Off-site
the College Engineer
office

37. | Kitchen Waste Data available with Off-site

the Hostel office

38. | Metal Waste No data available

39. | Napkins Human Resource On-site

40. | Oil Contaminated Soil Not Applicable

41. | Oily Sludge & Rags Not Applicable
(Used)

42. | Packaging Waste No data available

43. | Paint Waste Data available with Off-site Sameeksha Vendors

the College Engineer Pvt. Ltd

office
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44. | Paper Waste Data available with Off-site
the College Engineer
office
45. | Pathological Wastes Not Applicable
46. | Pigging Wastes Not Applicable
47. | Plant Wastewater Not Applicable
48. | Plastic Waste Data available with Off-site
the College Engineer
office
49. | Plasticware items Waste Data available with Off-site Sameeksha Vendors
the College Engineer Pvt. Ltd
office
50. | Produced Water Waste Not Applicable
51. | Radioactive Waste Not Applicable
52. | Rinsate Waste Not Applicable
53. | Rubber Waste Not Applicable
54. | Salts used in Laboratories Data available with On-site
(Used & Expiry the Respective
Chemicals) Departments
55. | Sanitary Wastewater Data available with On-site
the Respective
Departments
56. | Scale (Pipe and Equipment)| Data available with Off-site
the Respective
Departments
57. | Sewage Sludge Data available with On-site
the Respective
Departments
58. | Solvents Data available with On-site
the Respective
Departments
59. | Sludge and allied Not Applicable
60. | Trash Data available in Off-site Sameeksha Vendors
(i) Glass appropriate places Pvt. Ltd
(ii) Metal
(iii) Plastic
(iv) Qils
(v) General Trash
61. | Synthetic  Dyes, other Data available with Off-site -do-
items Administrative office

21.2.7. Auditing for Energy Conservation and Management
Energy cannot be seen but we recognise its existence because of its properties in
the forms of heat, light and power. Energy use is clearly an important feature of campus
sustainability and needs no explanation for it inclusion in the assessment. For example,
an old incandescent bulb uses ~60 to 100W while light emitting diode (LED) uses <10
W. Energy auditing offers a guideline to save energy by adopting conservation methods
which includel) Reducing the risk of energy scarcity, 2) Reducing the greenhouse gas
emissions, 3) Renewables have overhead costs too and 4) Energy Management saves
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costs. An energy audit is a useful tool for developing and implementing comprehensive
energy management plans. Scope of an energy audit is to identify the energy efficiency,
conservation, and savings opportunities at the premises of the audit sites in a systematic
manner. The audit process is carried out to review of energy saving opportunities and
measures implemented in the audit sites and to identify the various energy conservation
measures and saving opportunities.

MEE==
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Energy Conservation and Management Activities at
Sri Indu College of Engineering & Technology

In addition, Implementation of alternative energy resources for energy saving
opportunities and decision making in the field of energy management along with
creating awareness among the stakeholders on energy conservation and utilization are
being carried out. College has a substantial the energy conservation initiatives with very
good savings opportunities. Energy efficient lighting schemes, awareness created
among stakeholders and necessary power backups are being practiced by the institution.
There are some best Practices followed on Energy Audit in the Organization like
Transformers, Generators and UPS are protected properly with fencing and kept
awareness boards on ‘Dangers’ and ‘Warnings’. It is observed that the most of place,
sign board of ‘Switch ON’ and ‘Switch OFF’ are kept towards saving energy measures
to the stakeholders. Electrical wires, switch boxes and stabilizers are properly covered
without any damage which will cause any problems to the staff and student members.
Adaptation of drip and sprinkler irrigation and solar streetlights in the campus to
minimize the energy potential are well appreciated. Few recommendations, in
addition, can further improve the energy savings of the Organization.
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This may lead to the flourishing future in the context of Energy Efficiency
Campus and thus sustainable eco-friendly environment and community development to
the stakeholders in coming years to come.

21.3. Biogas plant facility

A biogas plant is the structure where it is produced by fermenting biomass (cow
dung and plant waste products). This is done by developing methane-containing fuel
that is usually present in energy crops like corn, or waste substances (manure or organic
food waste). The fermentation residue left over from the substrates at the end of
fermentation can be used as fertilizer. Biogas is produced by the microbial/bacterial
decomposition of the substrate under anaerobic situations. This is implemented by
pumping the substrate into the fermenters. The substrate is stored beneath anaerobic
conditions and is periodically shifted via agitators to avoid the formation of surface
scum and sinking layers which allows the biogas to rise greater effortlessly. Installing
biogas in educational institutions and industries help in the waste management process,
as the wastes accumulated in canteen, hostels, mess and restaurants can be used for
biogas plant, which in turn can be used for cooking. This fulfils two purposes
simultaneously by energy saving and waste management. The College is going to
initiate the Biogas set up in the campus.

21.4. Vermicompost, Organic and Green manures

Natural or eco-friendly methods should be used to grow plants vigorously in the
campus which could reduce the environmental pollution. Use of biofertilizers, organic
manures (cow dung, vermicompost and plant wastes and litters) and green manures to
grow healthy plants in the medicinal plant garden, kitchen garden and terrace garden
should be ensured to keep the campus organic. The plant waste such as fallen leaves,
stems, fruits, nuts, seeds and other plant parts should be used to make green manures.
A concrete or ground level green manure production unit and vermicomposting units
will help to convert all the plant and animal-based wastes into green/organic manures.
This will be a healthy way of solid litter waste management in the campus. Minimal
use of chemical fertilizers as part of integrated nutrient management system is
acceptable but nil use of chemical fertilizers is highly appreciable and also helps to keep
the campus more of an organic ecosystem. Proper use and conservation of these
resources are mandatory in green campus audit sites. Biofertilizers such as Nitrogen
fixing bacteria, Potassium and Phosphorus solubilizing bacteria, Potassium mobilizing
fungi (VAM), farmyard manure, dried cow dung manure, vermicompost manures and
bio fungicides and biopesticides are extensively used in Campus to cultivate plants.
Agrochemicals, chemical fertilizers, pesticides and fungicides are not used. These
practices are very well appreciated because air, water and soil pollution due to use of
agrochemicals is eradicated which turn to improve the soil health significantly. The
College is going to implement composting and vermicomposting unit in the campus.

21.5. Recycling of Wastewaters

Wastewater recyclers are important features in any Organization or Industry.
Once for all the implementations should follow the proper guidelines for wastewater
treatment system discharge standards as per Central Pollution Control Board (CPCB).
The main feature of these discharge standards is the treated water should not be harmful
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to the biodiversity, resources and the environment. If an industry or Organization has
the wastewater treatment plan, proper records on the analysis of water input and output
parameters including the running time of the wastewater treatment plant; its operation
cost, its maintenance and the reuse records of the treated water should be well
accounted. A typical wastewater treatment system should be based on the waste
characterization and the treatment of wastes which can be modified so as to fit into the
motto of treating the wastewater which in turn to release of safe water. Rain water
harvesting is implemented in our campus to collect and to recycle water to promote
self-sufficiency and sustainability which is used or toilets. Rain Water tank is available
in the campus at the ground level as well below ground level i.e. filtered and stored in
sump.

21.6. Establishment of Eco-friendly Campus

Eco-friendly environment is very essential to any Organization is concern in
terms of protection of earth planet. Go green concept is the ideal way to conserve the
environment. Eco-friendly products also prevent contributions to air, water and land
pollution to a greater extent and designed to have little or no damage to the environment.

Sri Indu College of Engineering & Technology — Greenery view
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Products, events, and services that are eco-friendly lead less cost without
harming the earth as well as lead less pollution. Anthropogenic activities viz.,
deforestation, construction of new establishments, besides pollution, global warming
are the major threat to the environment. Air pollution is instigated by solid and liquid
particles and certain gases that are suspended in the air. All-natural products ensure
safety from all dangerous chemicals and allows the humans to avoid risky additives. On
the whole using eco-friendly natural products improves quality of life without harmful
effects. In order to save the environment, college has taken sufficient attempts by means
of creating environment awareness programme to the rural, tribal and urban people
across the country and also offering various core and elective courses to the students
and scholars in their curriculum.

21.7. Napkin disposal facility

Menstrual Hygiene Management (MHM) is an indispensable part of the
Swachh Bharath Mission Guidelines (SBM-G) for adolescent girls and ladies. As in
step with MHM hints, ‘Safe disposal’ method making sure that the process of
destruction of used and dirty materials is performed without human touch and with
minimum environmental pollutants and ‘Unsafe disposal’ method throwing used
material into ponds, rivers, or inside the fields exposes others inside the vicinity to
decaying material and must be averted. Some of the unsafe practices of napkins
include throwing them unwrapped into fields and rooftops, wrapping them in paper/
plastic bags and throwing them outdoors or in dusthins, burying them for de-
composting, throwing them in latrine / toilets, burning it. These unsafe practices are
to be avoided and rather health practices can be adopted. The Campus Management is
implementing the safe practices of disposing of napkins using small scale incinerators
in ladies’ hostels. Incinerator’s facility and disposal structures in the proper directions
and other social stigmas connected to menstruation influences the sanitary waste
disposal conduct of women within the campus is very much appreciated. The College
is taking care of adolescent girls and ladies significantly in their personal hygiene.

21.8. Environmental Education

An environmental study is the learning principle of the
ecosystem and how it will expand sustainable techniques [ =334 lg el =11L2:1
to defend the surroundings. It enables people to develop [ =06 [fler=5 = (6] 1

an understanding of the environment in which we live [ :

and helps to overcome tough environmental troubles |
affecting nature. In addition, the physical aspects of the
environment should be studied, it also emphasizes the
need to conserve biodiversity and undertake an extra
sustainable way of life and make use of sources in a
responsible manner. To create attention amongst today’s generation on pressing
environmental troubles, the University Grants Commission (UGC) in India has made it
mandatory for the Universities and Autonomous Colleges to introduce a course in
‘Environmental studies’ and teach to the students about the ecosystem, pollution and
problems associated with the environment. Environmental education refers to structured
efforts to deliver how natural environments function, how human beings can manage to
protect the ecosystems in sustained manner (Breiting and Mogensen, 1999).
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(R20HAS1102) ENVIRONMENTAL SCIENCE

Course Objectives:
* Understanding the importance of ecological balance for sustainable development.
*  Understanding the impacts of developmental activities and mitigation measures.
* Understanding the environmental policies and regulations
Course Outcomes:
* Based on this course, the Engineering graduate will understand /evaluate / develop technologies
on the basis of ecological principles and environmental regulations which in turn helps in
sustainable development

UNIT-I

Ecosystems: Definition, Scope, and Importance of ecosystem. Classification, structure, and function of
an ecosystem, Food chains, food webs, and ecological pyramids. Flow of energy, Biogeochemical
cycles, Bioaccumulation, Biomagnification, ecosystem value, services and carrying capacity, Field
visits.

UNIT-II

Natural Resources: Classification of Resources: Living and Non-Living resources, water resources:
use and over utilization of surface and ground water, floods and droughts, Dams: benefits and
problems. Mineral resources: use and exploitation, environmental effects of extracting and using
mineral resources, Land resources: Forest resources, Energy resources: growing energy needs,
renewable and non renewable energy sources, use of alternate energy source, case studies.

Syllabus of Environmental Education in SICET Campus
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UNIT-III

Biodiversity And Biotic Resources: Introduction, Definition, genetic, species and ecosystem
diversity. Value of biodiversity; consumptive use, productive use, social, ethical, aesthetic and optional
values. India as a mega diversity nation, Hot spots of biodiversity. Field visit. Threats to biodiversity:
habitat loss, poaching of wildlife, man-wildlife conflicts; conservation of biodiversity: In-Situ and Ex-
situ conservation. National Biodiversity act.

UNIT-IV

Environmental Pollution and Control Technologies: Environmental Pollution:
Classification of pollution, Air Pollution: Primary and secondary pollutants, Automobile and
Industrial pollution, Ambient air quality standards. Water pollution: Sources and types of pollution,
drinking water quality standards. Seil Pollution: Sources and types, Impacts of modern agriculture,
degradation of soil. Noise Pollution: Sources and Health hazards, standards, Selid waste: Municipal
Solid Waste management, composition and characteristics of e-Waste and its management. Pollution
control technologies: Wastewater Treatment methods: Primary, secondary and Tertiary.

Overview of air pollution control technologies, Concepts of bioremediation. Global Environmental
Issues and Global Efforts: Climate change and impacts on human environment. Ozone depletion and
Ozone depleting substances (ODS). Deforestation and desertification. International conventions /
Protocols: Earth summit, Kyoto protocol, and Montréal Protocol. NAPCC-Gol Initiatives.

UNIT-V
Environmental Policy, Legislation & EIA: Environmental Protection act, Legal aspects Air Act-

1981, Water Act, Forest Act, Wild life Act, Municipal solid waste management and handling rules,
biomedical waste management and handling rules, hazardous waste management and handling rules.
EIA: EIA structure, methods of baseline data acquisition. Overview on Impacts of air, water, biological
and Socio-economical aspects. Strategies for risk assessment, Concepts of Environmental Management
Plan (EMP). Towards Sustainable Future: Concept of Sustainable Development Goals, Population
and its explosion, Crazy Consumerism, Environmental Education, Urban Sprawl, Human health,
Environmental Ethics, Concept of Green Building, Ecological Foot Print, Life Cycle assessment
(LCA), Low carbon life style.

TEXT BOOKS:
1 Textbook of Environmental Studies for Undergraduate Courses by Erach Bharucha for
University Grants Commission.
2 Environmental Studies by R. Rajagopalan, Oxford University Press.

REFERENCE BOOKS:

1. Environmental Science: towards a sustainable future by Richard T. Wright. 2008 PHL Learning
Private Ltd. New Delhi.

2. Environmental Engineering and science by Gilbert M. Masters and Wendell P. Ela. 2008 PHI
Learning Pvt. Ltd.

3. Environmental Science by Daniel B. Botkin & Edward A. Keller, Wiley INDIA edition.

4. Environmental Studies by Anubha Kaushik, g Edition, New age international publishers.

5. Text book of Environmental Science and Technology - Dr. M. Anji Reddy 2007, BS
Publications.

6. Introduction to Environmental Science by Y. Anjaneyulu, BS.Publications.

Syllabus of Environmental Education in SICET Campus
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21.9. Public transport, Low emitting vehicles and Control of Car smokes.

A smart method is to pick out public :
transportation as much as feasible without polluting
the environment by way of driving a car or bike. It
additionally often is cheaper, and it leaves much tear
in  personal automobile  expenses.  Public
transportation cars together with buses reduce carbon
emissions which greatly decreases the development
of smog within the towns. This means that human
beings have healthy air to respire. Comparing a bus
travelling with seven people to one single person
using a vehicle, it's been observed that buses are the most effective by producing 1/5 the
quantity of carbon gas emissions compared to the findings of the car effects. This is a
huge decrease in discharge of natural resources per person. Public transportation is
better for the surroundings which have been proven through research on emissions.
Other than this, it also gives more benefits like less noise and traffic congestion.
Whenever possible, try to take public transport in place of one's own vehicle. Fewer
miles mean approaching fewer emissions.

21.10. Ventilation and Exhaust systems in Buildings

Ventilation is necessary in the buildings and continuous air flow removes 'stale’
air and replace it with 'fresh’ air which facilitates to moderate internal temperatures,
reduce the accumulation of moisture, odours and other gases. In addition, ventilation
create air movement which improves the comfort of occupants. Mechanical (or ‘forced’)
ventilation tends to be driven by exhaust fans to replace stable air with fresh air along
with moderating the optimum temperature to the occupants. Natural ventilation is
driven by pressure differences from one part of the building to another. Internal
partitions may prevent the air paths, hence the creation of draughts adjacent to openings
for adequate flow of air. Natural ventilation can be wind driven, or buoyancy driven. If
air quality is poor, nature ventilation by means of opening windows may be adopted to
use in the building. It may also be useful to reduce the noise level to a greater extent. It
is recorded that the College has a large number of ventilators for effective air circulation.

Ventilation Facilities in Sri Indu College of Engineering & Technology
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21.11. Auditing for Carbon Footprint at Educational Institutions

Carbon footprint means of measuring/recording the
greenhouse gases (GHG) emissions of an organization
within its defined boundary. The carbon footprint is one
of the components of Ecological Footprint since it is one
competing demand for biologically productive space.
Burning fossil fuel (such as petrol, diesel and kerosene)
emits Carbon which accumulate in the atmosphere if there

is not sufficient bio capacity dedicated to absorb the same.
Commutation of stakeholders has an impact on the environment through the emission
of greenhouse gases into the atmosphere consequent to burning of fossil fuels. The most
common greenhouse gases are carbon dioxide, methane, nitrous oxide and ozone;
among them, carbon dioxide is the prominent one, comprising 402 ppm in the
atmosphere. An important aspect of doing an audit is to access the impact within defined
boundary which can helpful to derive better ways to minimise its impact. It is necessary
to assess the Carbon foot prints of an organisation to understand how far they
contributing towards sustainable development. It is therefore essential that any
environmentally responsible organizations should examine their carbon emission and
subjected to calculate carbon footprint (Woo and Choi, 2013). The observation on
carbon footprint due to electricity usage per year at the college showed 134.65 metric
tons. It is calculated based on CO, emission from electricity per year in KWh/1000 units.

The carbon footprint due to transportation (Shuttle services) per year at campus
showed 0.73 metric tons. It is calculated based on the number of the shuttle bus in the
college multiplied with total trips for shuttle bus service each day and approximate
travel distance of a vehicle each day inside campus (in kilometres), wherein, 365 is the
number of working days per year is taken into account. Similar to that of the carbon
footprint due to transportation in shuttle services, Carbon footprint due to car usage per
year is calculated based on the number of cars entering into the campus multiplied with
the approximate travel distance of a vehicle each day inside campus (in kilometres),
wherein, 365 is the number of working days per year is taken into account. The recorded
value of carbon footprint due to car usage per year is 3.29 metric tons. The Carbon
footprint due to Motorcycle’s usage per year is 9.13 metric tons which is derived based
on the number of motorcycles entering into the College multiplied with the approximate
travel distance of a vehicle each day inside campus (in kilometres). The overall results
indicated that total carbon emission at Campus per year is 523.54 metric tons which is
the sum of the carbon emission from electricity plus transportation (bus, car,
motorcycle) per year.

Calculation of Carbon Footprint Per Year in campus

The Carbon footprint calculation can be conducted based on the stage of calculation
as stated in www.carbonfootprint.com, which is the sum of electricity usage per year
and transportation (shuttle bus services and Car and Motorcycles) per year.

a. Electricity usage per year
The CO, emission from electricity
= (electricity usage per year in KWh/1000) x 0.84
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= (160308 kWh/1000) x 0.84

= 134.65 metric tons
Notes:
Electricity usage per year = 134.65 metric tons .
0.84 is the coefficient to convert KWh to metric tons

b. Transportation per year (Shuttle)
= (Number of the shuttle bus in the campus X total trips for shuttle bus service each day
X approximate travel distance of a vehicle each day inside campus only (in kilometres)
x 365/100) x 0.01
= [(20 x 2 x 0.5 x 365)/100)] x 0.01
= 0.73 metric tons
Notes:
365 is the number of working days per year
0.01 is the coefficient to calculate the emission in metric tons per 100 km for bus

c. Transportation per year (Car)
= (Number of cars entering the campus x 2 x approximate travel distance of a vehicle
each day inside campus only (in kilometres) x 365/100) x 0.02

= [45 x 2 x 0.5 x 365)/100)] x 0.02
= 3.29 metric tons

Notes:
365 is the number of working days per year
0.02 is the coefficient to calculate the emission in metric tons per 100 km car

d. Transportation per year (Motorcycles)
= (Number of motorcycles entering the campus x 2 x approximate travel distance of a
vehicle each day inside campus only (in kilometres) x 365/100) x 0.01
= [(250 x 2 x 0.5 x 365)/100)] x 0.01
= 9.13 metric tons
Notes:
365 is the number of working days per year
0.01 is the coefficient to calculate the emission in metric tons per 100 km for
motorcycles

e. Total Carbon emission per year
= total emission from electricity usage + transportation (bus, car, motorcycle)
=134.65+(20+45+250)/0.81
=523.54 metric tons

21.12. Auditing for Water Management in the campus

Water is a natural resource which is an essential element for all life organisms.
It has been reported that on earth only 3% is of fresh water and two-thirds of the same
is locked up as ice caps and glaciers. Of Out of remaining one percent, a fifth is available
at remote areas and much seasonal rainfall and floods cannot easily be used. At present
only about 0.08 percent of all the world’s fresh water is exploited by mankind (in terms
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of sanitation, drinking, manufacturing, leisure and agriculture). Water management
(management of water resources under set policies and regulations) is important since
it helps determine future irrigation expectations. Once water is an abundant natural
resource and becoming a more valuable commodity due to droughts and over
exploitation. While freely available in many natural environments, in human settlements
potable (drinkable) water is less readily available. At this juncture, it is time to use water
wisely to ensure that drinkable water is available to all, at present and in the future.
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Water Magement Activities in Sri Indu College ofEngineri & echnology

21.12.1. Water Management Activities

In order to conserve water resources, it is essential that any environmentally
responsible institution should examine its water use practices. Water auditing is
conducted for the appraisal of facilities of raw water intake and determining the facilities
for water treatment and reuse. Auditor concerned investigates the relevant method that
can be adopted and implemented to balance the demand and supply of water
(Rajalakshmi et al 2023). The college is taking enough attempt to manage wastewater
that are coming out from various Department laboratories, hostels and canteens. In
general, water management activities are very important in terms of conserving water
and its resources for future generations which in turn useful to reduce the land
contamination.
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21.12.2. Role of Higher Education Institutions in Water Conservation

e Build unanimity on the need for water conservation within the campus (with
students, administration, faculty and other internal stakeholders).

« Initiate unanimous water conservation measures in collaboration with nearby village
residents, local administration/“Grama sabha” and internal/external stakeholder
institutions (schools, self-help groups, health centres, and village panchayats).

« Facilitate strategic measures to become self-sufficient in water requirement and
efficient water usage by adoption of suitable standards and accepted parameters.

o Facilitate specific methods for making the village as water sufficient and water
efficient by following best available standards and accepted parameters

 Periodical monitoring of existing water management system in the campus with
participation and transparency

e Development of a detailed guideline for conserving water on the campus and village

e Generate case studies on best water conservation practices adopted in the campus
and in the villages. This can serve as models for other institutions and villages to
adopt.

e The team that would be involved in all aspects of water management (exploring,
surveying, fact-finding, recording, planning, taking action and monitoring) will also
include all relevant stakeholders’ viz., citizens, student teams, their teachers, village
leaders apart from administrative officials concerned in both campuses and villages.

e A couple of environmentally-concerned-inclined faculty members or village
community leaders may be given the responsibility to lead the water conservation
movement in the respective realms.

o Water Conservation Initiative can b e a successful only if the Head of the Institution
ignites the spirit of everybody in the organization. She/he needs to direct the
departments, pay attention to the findings of student teams and ensure that their
valuable suggestions are followed in letter and spirit by all students, faculty
members as well as administrative, non-teaching and support staff.

o A motivated leader can bring a sea-change in the system and therefore she/he is the
cornerstone of this campaign. An advisory committee may be constituted to guide
the initiative on water conservation.

21.12.3. Physical Appearance and Overall Ambience on Water Conservation
Water Conservation

Water Conservation strategies broadly rely on a) adequacy of water, b) elaborate
plumbing facilities with adequate, suitable water taps and sanitary fixtures, c)
establishing water use efficient toilets with two levels of flushing facilities, d) well
organised water usage, e) dedicated staff for water management including inspection, f)
periodic service/repairs/corrective measure of leaks in taps and pipes, g) improved
sanitization for cleanliness, h) use of carbonated water, i) planting and maintenance of
indigenous variety of plants and less water consuming plants, and j) organising water
conservation workshops to the faculty and students and conducting awareness
programme on water conservation for the benefit of public.

Rainwater Harvesting
Rainwater harvesting programme concerned with a) installation of rain gauge
rain recording system a) equipment, b) establishment of implements for rainwater
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harvesting within the campus, c¢) creating rainwater harvesting pits inside the campus
and d) creating awareness on rainwater harvesting among the stakeholders and public
through workshops and seminars.
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Rainwater Harvesting units in Sri Indu College of Engineering & Technology

Renovation of Traditional and other Water Bodies/Tanks

Renovation of Tanks and water bodies include a) groundwater recharge and
maintenance of water balance, b) reuse and recharge structures and preservation of
existing water bodies, c) watershed development and biomass management and finally
d) adopting land and water management protocols.

Leakages

Leakage accounts a largest share of wastage of available water resource as well as
unauthorized water use. Each source meter required to be tested for its accuracy, either
by reviewing available meter test results or retesting the meter. System valves
mandatorily reviewed periodically to detect malfunction. For instance, altitude control
valves on storage tanks might be damaged or installed improperly, allowing the tank to
overflow. These valves need periodic inspection, more so when there is observed
leakage or overflow. Pressure relief valves set too low might cause spill when pressures
reach the high range. These pressure relief valves need to be calibrated accordingly.
When leakage problems are discovered during routine inspections, possible water losses
need to be estimated and corrective action can be taken up immediately.

Other Interventions

Other interferences are given attention on priority basis that include i)
technological and sociological interventions, ii) planning, preparing and reporting
mechanisms, iii) appropriate display, publicity and sharing of knowledge, iv) treating
personnel/concerned staff with respect and considering their welfare, v) adhering to
reporting mechanisms and vi) more importantly, monitoring and taking corrective
measures with respect to water management by enthusiastic designated staff

21.12.4. Water Quantity Estimation

After air, water is the second most critical element for life to exist. As a result, the
scientific literature has numerous descriptions of water quality. "It is the physical,
chemical, and biological characteristics of water," is the most frequently used definition
of water quality. Water quality is a measurement of the state of water in relation to the
needs of one or more biotic species and/or to any human need or purpose.
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Physico-chemical parameters of water quality
e One of the most crucial aspects of water quality is pH. It is described as the
hydrogen ion concentration's negative logarithm. It is an arbitrary number
that expresses how acidic or basic a solution is. Actually, water's pH is a
gauge of how acidic or basic it is. Both basic and acidic water have more
hydrogen (H+) and hydroxyl (OH) ions than usual.

e Total Dissolved Solids is referred to as TDS. It calculates the overall
concentration of soluble salts and minerals in water. One mg/L of dissolved
minerals, for instance, means that your water pitcher contains one mg/L of
TDS.

e The salinity of a body of water, commonly known as saline water (also see
soil salinity), is the degree to which salt is present. It is often measured in
grammes per litre (g/L) or kilogrammes (g/kg; the latter is dimensionless and
equivalent to ).

o Water that is cloudy is referred to as turbid. It gauges how well light can travel
through water. It is brought on by particulate matter suspended in water,
including clay, silt, organic matter, plankton, and other particles.

e One of the most crucial indicators of the water quality in streams, rivers, and
lakes is dissolved oxygen (DO), which is regarded as one of the factors. It is
an important indicator of water pollution. The water quality improves as the
dissolved oxygen concentration does.

The quantity of water required for municipal uses for which the water supply scheme
has to be designed which requires data on a) Water consumption rate (Per Capita
Demand in litres per day per head) and b) Population to be served. The campus's various
types of water were tested for pH, TDS, salinity, turbidity, and dissolved oxygen, and
the results were compiled in a table 7.

Assessment of Physico-chemical property of Water of Campus

Physio-chemical property of waters such as pH, Total Dissolved Solids, Salinity,
Turbidity, Dissolved Oxygen are playing important parameters to determine the quality
of water. pH and EC are unusually high levels may suggest chemical contamination.
Turbidity could be an indication of surface runoff and may interfere with water
treatment. Bacteria and viruses can attach to suspended particles and cause health risks.
High turbidity decreases water acceptability. Salinity is a naturally occurring form of
the salt elements, which is sometimes found in groundwater at levels that exceed safe
levels. According to the Bureau of Indian Standards (BIS), the upper limit of TDS levels
in water is 500 ppm. Long term exposure to high levels of salinity and turbidity could
lead to bone issues in adults and also the fertilisation of nearby farm fields or sanitation
facilities located too close to the well. In most cases, these compounds aren’t a serious
health risk. They are harmful to infants, however, causing blue baby syndrome, which
can be lethal effects.
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TDS Level (Milligram/Litre)

Remarks

Less than 50

Unacceptable as it lacks essential
minerals

Acceptable for drinking. The TDS level

50-150 is ideal for areas where the water polluted
by sewage or industrial waste

150-250 Gooq. The Water_ is ideal for people with
cardiovascular disease

950-350 Gooz_j. The water is ideal for people with
cardiovascular disease

350-500 Fairly acceptable

500-900 Less acceptable
Least acceptable. Avoid drinking water

900-1200 that has a TDS level of 900

1200-2000 Water is not acceptable for drinking.

Above 2000 Unacceptable

Source: https://www.kent.co.in/blog/what-are-total-dissolved-solids-tds-how-to-reduce-them/

The water samples such as RO water, Tap water, Borewell water, Pond water,
Wastewater and treated water samples were collected from the Organization and
subjected to analyze the physicochemical parameters. The results showed that all the
parameters were found to be appreciable and no harmful effect was recorded (Table 7).
These parameters were observed to be within the limit of Indian standards of drinking
water quality. Hence the direct consumption of these waters are recommended for
drinking, irrigation and domestic usage purposes. If any water samples exceed the limit
of ISI standards, it could be reduced significantly by adopting reverse osmosis
technology. The observed pH values were found to be 6.5 - 8.5 ranges. Similarly, the
observed TSS and salinity were 0 - 900 mg/L and 300 - 380 mg/L; respectively.
Turbidity and dissolved oxygen were 4.5 - 5.5 NTU and 6.5 - 8.0 mg/L; respectively as

per the 1SI standards.

Table 7. Physico-chemical Properties of various Water sources

. No | Type of Waters pH TDS (mg/L) Salinity Turbidity | Dissolved
(mg/L) (NTU) Oxygen
(mg/L)
RO Water 7.1+0.1 | 73£1.0 314+2.0 4.1+0.1 6.5+0.2
Tap Water 7.3+0.1 | 122.3+2.3 326+1.0 4.2+0.1 6.2+0.1
Borewell Water | 7.3+0.1 | 154.3+1.5 333+1.0 4.31+0.1 7.2+0.1
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4. Pond water 7.2+0.2 | 272+1.0 344.6+1.2 5.2+0.1 7.5+0.1
S. Wastewater 8.2+0.1 | 312.3+1.5 341.3+1.5 5.2+0.1 8.3+0.2
6. Treated water 8.3+0.2 | 327.3+1.5 351.3+0.6 5.3+0.1 8.2+0.1
7. Portable water 8.2+0.1 | 354.7+£3.2 341.3+0.6 4.6+0.1 8.1+0.1

Mean 7.64 245.14 335.81 4.7 7.44

SEC + 0.08 1.53 0.87 0.07 0.11

CD at P = 0.05% 0.15 2.73 1.56 0.12 0.20

ot
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21.12.5. Water Consumption Rate

Since several variables are influenced water consumption by various
stakeholders of an organization, it is hard enough to precisely assess the water quantity
demanded by the public. Water required by various set-ups, which a city may have, is
listed hereunder (Table 8).

Table 8. Water consumption for various purposes

S. No | Types of Consumption Normal Range Average
(lit/capita/day)

1. | Per capita Domestic Consumption at 65-300 160
Hostel and Canteen

2. Industrial and Commercial Demand 45-450 135
at Laboratories

3. Public Uses including Fire Demand, 20-90 45
Transport washes

4. Losses and Waste as routine 45-150 62
consumption

5. Daily use (Day-to-day use) 20-40 15

Water is an immense requirement of any living organism. As a natural resource,
we are exploiting water for various purposes in day-to-day activities. As an educational
institution, water management for various activities may differ. Per capita Domestic
Consumption in Hostels combined with Canteen ranges between 90 - 125 litres.
Industrial or laboratory demand for water is estimated ranges between 100 - 300 litres.
Losses as leakages and routine consumption accounts approximately 30 - 50 litres (per
capita) and other uses daily usage uses accounts another 50 litres. Public uses, watering
the garden, fire demand and transport washing utilities a major portion of water.

21.12.6. Estimation of Water requirements for drinking and domestic use
(Source: National Building Code 2016 BIS)

As a general rule the following rates per capita per day may be considered for
domestic and non-domestic needs. For Communities with population 20,000 to 1,00,000
together with flushing the per capita per day rates may be considered for domestic and
non-domestic needs ranges from 100 to 135 Iphd (Table 9)

Table 9. Water requirements calculation

S. No | Educational Institutions | Domestic use | Flushing Total use
water requirements (Iphd) (Iphd) (Iphd)

1. Without Boarding Facility 25 20 45

2. With Boarding Facility 90 45 135

21.12.7. Fire Fighting Demand
The per capita fire protection demand is very less on an average basis but the
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guantum of water is required is very huge. The rate of fire demand is sometimes treated
as a function of population and is worked out from following empirical formulae (Table
10):

Table 10. Per capita fire demand calculation

S. No | Authority Formulae (P in thousand) Q for 1 lakh
Population)

1. | American Insurance | Q (L/min) =4637 \P (1-0.01 \P)) | 41760
Association

2. | Kuchling's Formula: per | Q (L/min) =3182 VP 31800
capita fire demand

3. Freeman's Formula: per | Q (L/min) = 1136.5(P/5+10) 35050
capita fire demand

4. |Ministry of Urban|Q (kilo litres/d) =100P for | 31623
Development  Manual | P>50000
Formula

21.12.8. Factors affecting per capita demand of water consumption

As stated earlier, so many factors affecting the precise calculation of per capita
demand of water consumption which include, a) Size of the city: Per capita demand for
big cities is generally huge when compared to that of smaller towns where big cities
have skewered houses. b) Existence of number of industries. c) Prevailing
environmental conditions. d) Habits of people and their economic status. e) Quality of
water plays an important role in water consumption rate. If water is aesthetically and
medically safe, the consumption will increase as people will not resort to private wells,
etc. f) Pressure in the distribution system. g) Efficiency of water works administration:
Leaks in water mains and services; and unauthorized use of water can be kept to a
minimum by surveys. h) Cost of water and i) Policy of metering and charging method:
Water tax is charged in two different ways: on the basis of meter reading and on the
basis of certain fixed monthly rate.

22.12.9. Fluctuations in Rate of Demand/consumption of water

» Average Daily per Capita Demand = Quantity Required in 12 Months/ (365 X
Population); If this average demand is supplied at all the times, it will not be
sufficient to meet the fluctuations.

» Seasonal variation: The demand peaks during summer. Firebreak outs are generally
more in summer, increasing demand.

» Daily variation in water demand depends on human activities. People draw out more
water on Sundays and Festival days, thus increasing demand on these days.

» Hourly variations in water demand is widely varied. During active household
working hours i.e., from six to ten in the morning and four to eight in the evening,
the bulk of the daily requirement is taken. During other hours the requirement is
negligible.

» Adequate quantity of water must be available to meet the peak demand. To resolve
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all the fluctuation issues, the supply pipes, service reservoirs and distribution pipes
must be properly proportioned. The water is supplied by pumping directly and the
pumps and distribution system must be designed to meet the peak demand. Effect of
monthly variation impacts the design of storage reservoirs and hourly variations
influences the design of pumps and service reservoirs. It may be noted that as the
population decreases, the fluctuation rate increases.

Maximum daily demand = 1.8 x average daily demand
Maximum hourly demand of maximum day i.e., Peak demand
= 1.5 x average hourly demand
= 1.5 x Maximum daily demand/24
= 1.5 x (1.8 x average daily demand)/24
= 2.7 x average daily demand/24
= 2.7 x annual average hourly demand

21.13. Climatic condition

Climate of Ranga Reddy District is characterised by a hot summer and is
generally dry except during the South west monsoon season. The year may be divided
into four seasons: March to May is the summer season; June to September constitutes
the South-West Monsoon season, October to December form the North East monsoon
season and January to February is the winter season. Ranga Reddy District has a normal
rainfall of 781.5 mm. the bulk of which is received through the South-West Monsoon
during the period from June to September.

The mean maximum temperature begins to rise from the middle of February and
reaches a maximum of about 30 degree C in May. With the onset of the South-West
monsoon into the District early in June, there is appreciable drop in temperatures and
the weather becomes more pleasant. December is the coldest month with the mean daily
maximum temperature at 28.6 degree Celsius and the mean daily minimum
Temperature at 13.6 degree Celsius. During the South-West monsoon season the
relative humidity is generally high, ranging between 70 and 80 percent on the average.
Humidity decreases from the post-monsoon season onwards. The driest part of the year
is the summer season when the humidity is generally between 30 and 35 percent in the
afternoon. Winds are generally light to moderate with some increase in force during
May and South West monsoon season.

Table 11. Soil edaphic and Environmental conditions of campus

S. No | Details of Parameters Data collected
Soil Edaphic parameters
1. Soil pH 8.21
2. Soil type Red Loamy, Sandy Soil
3. Total Organic carbon 6.16
4, Electrical conductivity 0.87
5. Water holding capacity 37.13%
6. Total Nitrogen 2564ppm
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7. Available Phosphorous 11.41ppm

8. Exchangeable Potassium 11.27ppm

0. Available Mg and Mn contents 2.4,2.2 ppm

10. | Available Zn and Fe contents 0.59,2.9 ppm
Environmental parameters

1. Minimum Temperature 12-21°C

2. Maximum Temperature 28-34.6°C

3. Minimum Relative humidity 23.5-64.2%

4. Maximum Relative humidity 26.2-95.5%

5. Annual Average Rainfall 645-720mm

6. Annual Average Sunshine 4-6hrs/day

7. Wind speed 17.5-22.6km/h

21.14. Safety measures and green building conservation code

Environmental safety measures are very important in college buildings as far as
students, staff members and other stakeholders are concerned and it requires vigilance
and awareness. Colleges and Universities work to foster safe environments; however,
students honestly share equal responsibility. College/university Management should
extend by issuing noble guidance and the best safety tools.

Safety measures in Sri Indu College of Engineering & Technology Campus

The organization should have a police force, escort services, call boxes, first aid
box, fire extinguishers, fire alarms, security systems and staffs towards the safety
measures. College has very good safety measures as per the green building conservation
code such as fire extinguisher and fire bell and alarms in all the place. In addition, in all
the place, ‘Exit’, ‘Entry” and other sign boards kept across the place to give cent percent
safety to the stakeholder
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21.15. Implementing Swachh Bharath Abhiyan Scheme under Clean India Mission

Swachh Bharath Abhiyan under Clean India Mission is the
new initiative and a step towards sanitation, solid waste
management and cleanliness to promote cleanliness across India. It
Is the country-wide campaign applied on a large scale in India for
both the rural and urban place, producing needs for the bathrooms
and providing hygienic atmosphere amongst the population by
household members was the main purpose of this. This scheme is
implemented by the Educational Institutions covering Universities,
Colleges and Schools, Government Departments, Companies and
Public sectors across the country to give a safe pollution free
environment, eliminate the open defecation, improve solid waste
management and sanitation and refining drinking water quality to the
stakeholders. The initiative is easily attainable by the support of
Government employees, management representatives, staff
members and students.

The students Sri Indu College of Engineering & Technology conduct more
awareness programmes on cleanliness, ill-effects of use of plastics, solid waste
management and sanitation and importance of environment to the rural people, through
NSS and Students Force units. The students collected and disposed of the wastes in the
trash by using eco-friendly covers. They created awareness among the rural and urban
people to keep the surroundings clean and hygiene. A sizable number of programmes
and rallies are conducted periodically during the celebration of various events such as
‘Independence Day’, ‘Republic Day’, ‘World Environmental Day’ and ‘Biodiversity
Conservation Day’ events. Professional implementation of all the Eco plans in the
campus should be done through the Eco clubs, Nature clubs, Science clubs, Youth Red
cross units, Fine Arts clubs, Women cell, Associations, Forums, SSL, NCC (National
Cadet Corps) otherwise known as Students Force (SF) units and NSS (National Service
Scheme) units. All the students, members of staff and employers should be mandatory
members of the club and should do tree planting and maintenance of greenery in the
campus periodically.

Conducting frequent seminars, conferences, workshops, awareness rallies, etc.
on topics relevant to the environment is necessary to educate and create awareness
among the students and staff members. In addition, student’s associations, cells, clubs
and forums should be the first-hand receivers of all the new plans proposed by the
Government such as Swachh Bharath Abhiyan and Jal Shakti Abhiyan under Clean
India Mission and implement the same in the campus.

Sri Indu College of Engineering & Technology has well developed NSS, Swatch
Bharath Abhiyan under Clean India Mission. These bodies are actively involved in tree
planting programmes and cleaning the surrounding areas of tribal, rural and urban
people across Ranga Reddy. The Campus is conducting a large number of activities to
conserve the nature and to teach about the importance of environment to rural, tribal
and urban people. Awareness programmes on the green campus initiatives and
dissemination of green motto and pledges are accounted in a sustainable manner. Its
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benefits and self-sustainability are being projected for wider centric on earth and
Ecology conservation. Innovative practices that add up credentials in implementing the
green campus which needs to be promoted in the awareness programme to the students
and staff members including public domain. Technology driven solutions initiated by
the green campus organization are periodically disseminated and documented
successively for propagating the attitude of the green campus in wider masses.

Sri Indu College of Engineering & Technology has taken sufficient attempts to
disseminate the green campus motto and green pledge as well as awareness programmes
such as ‘Don’t cut trees’, ‘Don’t use plastic bags’, ‘Don’t waste waters’, ‘Plastic Free
Zones’ and ‘Preserve the Natural Resources’ etc. among the students and staff members
in the campus. College is implemented the Government schemes (Swatch Bharath
Abhiyan under Clean India Mission) to provide pure and safe water to and teach the
importance of cleanliness of toilets and restrooms to rural people living in nearby hills.

These activities are very important in view of the immediate vicinity to undertake
all developmental activities and conduct Participatory rural appraisal programmes
which is associated with socioeconomic status of the inhabitants living nearby hills,
natural resources, traditional knowledge systems, cropping patterns, etc. The College
is also converging interest on the progressive development of women, youth, children
and in particular, “dalits” and to identify the extension and training needs of the target
group through the Department of NSS.

The Campus helps to cultivate social commitment and to expose the students to
get exposure to the social realities and to build a relation between student community
and the other communities which in turn facilitate social interaction, inter-personal
communication skills and develop emotional maturity of students. The College also
supports the students to improve their personality. On the whole, the Institution
accelerates the activity of preparing the students to face emerging tasks by developing
qualities such as cooperation, team spirit, leadership, discipline and development of
creative talents including to boost their self-confidence.

SICET — Well functioning of Students Self Help Groups
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SICET — Activities of Swachh Bharath Abhiyan Scheme under Clean
India Mission
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22. Best Practices on Environment Audit Initiatives followed in the Organization

1.

¢ ‘Nature Club’ along with NSS Units are functioning well and conducting a large
number of awareness programmes related to nature conservation and environmental
protection.

It is observed that the Organization is created massive facilities for solid waste
management and wastewater treatment to purify the wastewaters using activated-
sludge to manage both solid wastes and wastewaters effectively without harming
the environment.

The dust bins and eco-friendly trashes are kept in different place across the campus
to provide a dust free atmosphere to the stakeholders which are labelled properly for
the indication of degradable and non-degradable items.

There is a Reverse Osmosis (RO) water unit to produce RO water which is
periodically tested for the physio-chemical properties and all water parameters with
water quality analysis meter designed by College Campus.

The management has created a very good campus ecosystem for making a
coexisting and sustainable environment which includes natural and planted
vegetation supporting a rich biodiversity of flora and fauna.
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A well-established Rainwater harvesting system s to recharge ground water status
by collecting rainwaters from the campus coinciding with the contour of the terrain
and natural drains.

Swachh Bharath Abhiyan and National service schemes are implemented effectively
towards sanitation, solid waste management and refining drinking water quality to
promote cleanliness to rural and tribal people across the Ranga Reddy district.

In addition to Natural Ventilation and Exhaust fans are made available in all
buildings to replace 'stale’ air with ‘fresh' air which helps to create favourable
microclimate during the occupied periods.

The carbon footprint with respect to the concentration of CO; in the atmosphere is
found to be low which did not exceed the critical limit of CO2 coinciding with pure
air circulation without any contaminants in the campus.

To ensure Miyawaki Forest system, one student one plant concern to enrich the
campus Green which provide an eco-friendly campus to the stakeholders.

. Suggestions for sustainable environment

A proper step may be taken to minimize the environmental degradation by means of
developing ‘Sanitation and hygiene policy’, ‘Water conservation policy’, ‘Waste
management policy' and ‘Green campus and Environment policy’ in collaboration
with Governmental and Non-Governmental Organizations.

Helpline numbers for waste collection may be made available in the Campus which
may be useful for door-to-door collection of wastes thus avoiding improper disposal
by individuals.

The concept of eco-friendly culture and sensitize the students to minimize the use of
plastics, non-biodegradable materials and exploitation of natural resources which
pose the environmental hazards may be carried out.

Policy on paper usage may be initiated with certain guidelines to reduce the number
of papers that are being used by the students for assignments, mini-projects and final
year projects which in turn to reduce 60% usage of paper as a commitment to curb
the environmental damage.

Waste disposal management for both dry and wet wastes should be proper in which
from collection to disposal of the waste, together with monitoring and regulation of
the same may be undertaken.

Attempts may be made to segregate the wastes and to convert organic wastes into
fertilizing material through recycling and composting processes which may be used
for vegetation purpose.

Students may be taken to some industrial areas including the waste management
sites to teach about the recycling of wastewaters, solid wastes, natural ecosystem,
pollution-free environment and environmental education.
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24. Conclusion

Sri Indu College of Engineering & Technology, Ranga Reddy, Telangana is a
well-established College in India in terms of academic activities, efforts are
continuously made in providing an eco-friendly atmosphere to the students, research
scholars, parents and staff members. The environmental protection initiatives are
substantial by means of creating solid waste management, sanitation, rainwater
harvesting system and natural vegetation in the Campus without harming the
environment. Campus has ‘solid waste management and wastewater treatment facility
to recycle the solid wastes and wastewaters; respectively. The Campus has some
Technology Missions related to Green Campus and Environment sustainability as well.
A campus ecosystem is supported a rich biodiversity of flora and fauna which is making
a sustainable environment and eco-friendly campus. Swachh Bharath Abhiyan is
implemented effectively by the campus to promote sanitation and cleanliness to the
rural/tribal people across the Ranga Reddy District, Telangana. Environmental audit is
carried out to provide an indication to company management about how the
environmental Organization system and equipment’s are performing. As a result, the
best practicable means can be applied to preserve air, water, soil, plant and animal life
from the adverse effect. To conclude an environment audit report, the College is an eco-
friendly campus and providing pure atmosphere to the stakeholders and supports the
nation as a whole in future generations. Further, we hope this will boost the new
generation to take care of the environment and propagate these views for many
generations to come by the Organization.
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Dr. S. Rajalakshmi, M.B.A., Ph.D., FNSF,,
(omman " ORI SRS N KA A8, (Dr. D. VINOTH KUMAR)
NATURE SCIENCE FOUNDATION 3 . .
No. 2669, LIG-II, Gandhi Managar,  "Ajent g&'&%ﬁ%‘,ﬁ’&:‘? e Joint Director of NSF & Botanist
Peelamedu, Coimbatore - 641 004, Peelamedu, Coimbatore - 641 004 Certiﬁed Lead ECO AUditOI‘
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ISO Certificate (QMS 9001:2015)
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ISO Certificate (OHSMS 45001:2018)
ISO Certificate (EnMS 50001:2018)
MSME Certificate

. NGO Darpan NITI Aayog Certificate
. 12A Certificate
. 80G Certificate

10AC Certificate
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NATURE SCIENCE FOUNDATION

LIG II, GANDHIMAA NAGAR, PEELAMEDU, COIMBATORE - 641004, TAMILNADU, INDIA.

has been assessed and founc{ to cm}form to the requirements g[

ISO 9001:2015

for the _fo[[owing scope :

PROVIDING ENVIRONMENT, ENERGY, GREEN AND HYGIENE AUDITS
TO ACADEMIC INSTITUTIONS AND ORGANISATIONS
AS PER THE OWN CHECKLIST AND AWARDS TO
MERITORIOUS CANDIDATES.

Certificate No 20DQHY90
Initial Registration Date :08/01/2021 Issuance Date  : 08/01/2021
Date of Expiry* : 07/01/2024
Ist Surve. Due : 08/12/2021 2nd Surve. Due : 08/12/2022

QUALITY MANAGEMENT SYSTEM

- o a\n [ ]

/ /4 _
Ty C LC C !
slasicil) sollell Sljilollf 5 o
DIRECTOR T 035-CB-QMS

ROHS Certification Pvt. Ltd.

408, Madhuban Building, 55, Nehru Place, New Defhi - 110 019, India

phone : +91.11.41525522 | e-mail : info@rofiscertification.co.in | website : www.rofiscertificarion.co.in

The Registration is not a Product leﬁ'ly Certificate, *Subject to successful completion of surveillance audits, Visit for verification on wiow.rohscertification.co.in
Certificate is the property of ROHS and veturn when demanded
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This is to Certify That The Environmental Management System of

~ -
s

. - -
Nay

.

NATURE SCIENCE FOUNDATION

LIGII, GANDEIMAA NAGAR, PEELAMEDU, COIMBATORE - 641 004,
TAMILNADU, INDIA.

has been assessed and found to conform to the requirements of

ISO 14001:2015

jur tfu'_fofl'uwing scope :

PROVIDING CONSULTANCY SERVICES FOR ENVIRONMENT, ENERGY, GREEN,
HYGIENE, SOIL AND WATER, WASTE MANAGEMENT. BIOMEDICAL WASTE
MANAGEMENT, E-WASTE MANAGEMENT, PLASTIC WASTE MANAGEMENT

AND ACADEMIC AND ADMINISTRATIVE AUDITS TO EDUCATIONAL
INSTITUTIONS AND INDUSTRIAL SECTORS AS PER THE OWN CHECKLISTS,
START UP THE INTERNATIONAL ECO CLUB STUDENTS CHAPTER, OFFERING
LEAD AUDITOR COURSE ON ENERGY AND ENVIRONMENT, AWARDS TO

MERITORIOUS CANDIDATES
Certificate No 22DEJI6?
Inital Registration Date 21/052022 Issuance Date  :21/052022
Date of Expiry* 201052025
15t Surve Due 21/04/2023 2nd Surve. Due  : 21042024

ENVIRONMENTAL MANAGEMENT SYSTEM

(,-C'f.fli_.-

DIRECTOR _
ROHS Certification Pyt. Ltd.

B e whomi Bal Negon 1P 20NN

P L e e e e Ll

I T A T L T S S

P Baanv et b o o Poodit oSy €COniew. " 0 cowmodsd smpdrion of conmlony aadien 1ol v ionllian va e somBasts o
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4 RO U"WERS‘
u’,ﬁmu"o'
SYSTEMS

EUAS

QCS MANAGEMENT PVT. LTD.

MANAGEMENT SYSTEMS CERTIFICATION
- 260 . .
6%&;!5%45{@ ry{ @f@g%@ﬁaéw%
IS0 45001:2018 (Occupational Health & Safety Management System)
NATURE SCIENCE FOUNDATION

ADDRESS: NO. 2669, LIG-Il, GANDHI MANAGAR PEELAMEDU COIMBATORE - 641 004 TAMIL NADU, INDIA.

Scepe of Certification:
PROVIDING TRAINING AND AUDITING SERVICES IN THE FIELD OF
GREEN CAMPUS, ENVIRONMENT, ENERGY, OCCUPATIONAL HEALTH AND SAFETY, HYGIENE AND
WASTE MANAGEMENT AT EDUCATIONAL INSTITUTES AND INDUSTRIAL SECTOR.

Certificate Number : QCS/EUAS/OHS/002

15T Surveillance Audit Within : 02/07/2023
Issue Date : 03/08/2022 27 Surveillance Audit Within  : 02/07/2024
Expiration Date : 02108/2023 Re-certification Due Date : 02/08/2025

‘-\L; A

- Partha Bagchi
E. (Managing Director)

Validity of thiz Certificate s subject to Surveillance Audits to be conducted before scheduled due dates of surveillance audits as mentioned
an the certificate, failing which the certificate will stand to be withdrawn and need to be treated a3 an initial certification process to
reactivate its continuity on the register of EUAS and QCS . This Certificate is valid when confirmed by data listed on the (Euro Universal
Accreditation Systems) EUAS" www.euas-acorg. The authenticity & validity of this certificate may be re-affirmed by referring to our
company website - www.ocspl.com . Lack of fulfillment of conditions as set out on the ‘Certification Contract’ (Annex 13) may render this
certificate invalid. Any alteration, forgery or falsification of the content or appearance of this document is unlawful and offenders may be
prasecuted to the fullest extent of |aw. This certificate remains the property of QCS and to be returned on request.

REGISTERED OFFICE:- 37E/1(310) 2% STREET, MODERN PARK, GREENAGE APARTMENT - 25 FLOOR,
SANTOSHPUR, KOLKATA - 700075, WEST BENGAL, INDIA.
Email: mfoSqgcsgl com, Call: 451 86597724963 +91 8502447427, Website: www.qespl.com
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Certificate of Registration

This is to certify that

NATURE SCIENCE FOUNDATION

LIG II, GANDHIMAA NAGAR, PEELAMEDU, COIMBATORE - 641 004,
TAMILNADU, INDIA.

has been independently assessed by QRO
and is compliant with the requirement of:

ISO 50001:2018
Energy Management Systems

For the following scope of activities:

PROVIDING CONSULTANCY SERVICES FOR ENVIRONMENT, ENERGY, GREEN, HYGIENE, SOIL AND WATER, WASTE

MANAGEMENT, BIOMEDICAL WASTE MANAGEMENT, E-WASTE MANAGEMENT, PLASTIC WASTE MANAGEMENT AND

ACADEMIC AND ADMINISTRATIVE AUDITS TO EDUCATIONAL INSTITUTIONS AND INDUSTRIAL SECTORS AS PER THE

OWN CHECKLISTS, START UP THE INTERNATIONAL ECO CLUB STUDENTS CHAPTER, OFFERING LEAD AUDITOR
COURSE ON ENERGY AND ENVIRONMENT, AWARDS TO MERITORIOUS CANDIDATES.

Date of Certification: 9th August 2022 2™ Surveillance Audit Due: 8th August 2024
1** Surveillance Audit Due: 8th August 2023 Certificate Expiry: 8th August 2025

Certificate Number: 305022080903EN

Head of Certification

CAB 2 119005

Validity of this certificate is subject to annual surveillance audits to be done successfully on or before 365 days from date of the audit.
(In case surveillance audit is not allowed to be conducted: this certificate shall be suspended / withdrawn).
The Validity of this certificate can be verified at www.qrocert.org
This certificate of registration remains the property of QRO Certification LLP, and shall be returned immediately upon request,

India Office : QRO Certification LLP
142, lind Floor, Avtar Enclave, Near Paschim Vihar West Metro Station, Delhi-110063, (INDIA)

Website : www.qrocert.org, E-mail : info@qrocert.org
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e =
Government of India A, e v e ooy

Ministry of Micro, Small and Medium Enterprises

UDYAM
REGISTRATION CERTIFICATE

WCAD WAL 6 VI DNTTRIR S

Our small hands to
make you LARGE

UDYAM-TN-03-0073706
MS NATURE SCIENCE FOUNDATION
MICRO

SERVICES

GENERAL

S.Ne. N of Usnitin)
NAME OF UNIT(S) =
1 Grees Campur, Energy xad Favirsament Masagement Audits
FlatDeor/ Block No. LIG-IL.2667 Naroe of Premibes’ Bullding GANDHIMAA NAGAR
VillageTown Gandbimxanagar S.O Blech LGt
OFFICAL ADDRESS OF ENTERPRISE | Road/Street/Lane Poclumeds Ciy Cubmbatere South
Seate TAMIL NADU Dintrict COIMBATORE , Pin 64104
Moabile 9S667TT2SS Email: chakrmasssf o gmal com
DATE OF INCORPORATION /
7
REGISTRATION OF ENTERPRISE Aot
COMMENCEMENT
D RODUCTION BUSINESS RENACEES
N NIC 2 Dight NIC 4 Digit NIC 5 Dight Actnity
1 9 - Legal and $920 - Accounting, bookkeeping and sudits 9201 - A ing., beokheeping mad | Services
NATIONAL INDUSTRY i itles; ta3 comrsitancy suditing wctivities
2 85 - Edecation £542 - Cultursd education £5420 - Cultural educative Services
3 AS - Education 549 - Other education nec. S5499 - Other educational serv ices Services
nec.
DATE OF UDYAM REGISTRATION 26002022

* s case of gradustion (spward'reverse) of status of xn enterprise, the besefit of the Government Schemes will be avaod 2a per the provishom of Notification Na. 5.0, 2HNE) dated
26.06.2020 isvecd by the Mo MSME.

Disclsimer: This & corputer pesoraiod stdlanest, so signalere roguired. Prinied from bipw Mudy ssoogitests. gov o & Dute of printing - 26022002

For any assistance, you may contact:

1. District Industries Centre:  COIMBATORE ( TAMIL NADU )

BE A

2. MSME-DI- CHENNAI( TAMIL NADU | CH AM p' O N
with the
Ministry of

MSME

Visit : www.msme.gowvin ; www.demsme.gov.in ; www.champions.gov.in

%Y

7) Follow us @minmsme & () i:'{‘:j @msmechampions
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NITI Aayog, Govemﬁg?fof Indid |
Ll

Home  AboutUs NGO Directoryv ~ SearchNGOs  Report  Guidelines  Circulars  Helpv Apply Grant  Blacklisted NGOs

& Login/Register

~

&) o
i)

A 4 NGODARPAN, - ¥

~

2 In order to{étrengthen services of the portal; %rnment has decided to makéPAN Number of VOs/NGOs mandatory. 2

\

i

Please Update Your rofle

Welcome, Nature Science Foundati

Your Unique d; TN/2018/016711
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PROCEEDINGS OF THE COMMISSIONER OF INCOMETAX (EXEMPTIONS),
R, ANN DG. N 1 GANDHI I, C

Present : G.M.DOSS, LRS
Commissioner of Income Tax (Exemptions)

= URNo. AACTN7857./05/18-19/T-1105 Dated:03/09/2018

Sub Reglstration u/s. 12AA of the Income tax Act 1961 - in the case of

“Nature Science Foundation”
LIG-1I, 2669, Gandhimaa Nagar, Peelamedu, Coimbatore — 641 004.

Rel  Appiication in formi 10 A Tiied on 28/031207% 8
ERU CTION OF TH OME T. CT 1961.

1 The snove Trust/Sosiety/Association/-Company/-others/, bearing FAN AACTNT7857J was constiuted by
Office/-Registrarof

Trust Deed /| Memorandum-of-Association dated 29/11/2017 registered with Sub-Registrar's
SoclstissRagisrarof Companiesiothers on 28/11/2017,

Supptmmantary D160 Amendment Desd - Alerstion 1o Memorandurs ol ASS0aN0N0Ihers- dated XUXX duly rsgisierad on XX

3 The sbova TRUST filad an application seeking Registration u's 12 AA of the Income tax Act, 1961

2 On going through the objects of the TRUST and its proposed aclivities as enumerated in the Trust Deed |
Messorandum i Association, | am satisfied about the genuineness of the TRUST as on date

S The apgication has been entered at SLNo.1105 mainiained il this office. The above Toung is accordingy)
registeras == 3 PUBLIC CHARITABLE TRUST u/s 12 AA of the Income Tax Act, 1961 with effect from 28/11/2017

8 It 5 nersby clanfi=d that the Registration so given to the Trust/institution is not absolute. Subssguenty, ¥ &
= found that the schvities of the Trustinstitution are not genuine or are not being carried out in accordance with the
mwmamernmoeedlummudmm»o&aﬁonsubmmed at the time of regisirstion or
e win the aoproval of the Commissioner of Income-tax (Exemptions), Chennai or there Is 2 violation of the
erovisone of Saction - 13, the Registration so granted shall be cancelled as provided uls 12 AA (3) or 12A484) of the
Income Tax Act Further, this approval is also subjeci tothe Trust/Society/Association/Company/-Others! comply s
10 e provisions of the proviso to sec 2(15) of the Income Tax Act 1861,

7 Granting of Registration u/s 12AA does not confer any automatic exemption of income from taxation. The
restiinstitution should conform to the parameters laid down in Sections 11, 12, 13 and 115 BBC of the 1T At
1851 1o clam axemption of its income on year to year basis before the Assessing Officer

“« This Unique Registration No. URNo. AACTN7857J/05/18-1 9/T-1105 Should be mentioned in
all your future correspondence.

Sdi-
(G.M.DOSS, LR.5)
Commissionar of lacome-tax(Exemptions), Chennal
Copy o
The Assessee.
2 The ACIT(Exemptions), Coimbatore Circle.
3. Office Copy. |
JICERTIFIED TRUE COPY// LS -
(N SRINIVASA RAD)
Asst. Commissioner of Income-tax {H.Qrs)(Exemptions),
Chennal
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URNo. AACTNTSSTJ0S/18-19/T-1105/80G Date: 10.04.2019

Name of the Trust#Society : NATURE SCIENCE FOUNDATION
Companyfnstitution

Address . LIG 112669, GANDHIMAA NAGAR, PEELAMEDU,
COIMBATORE - 641 004 pe” | e \

By
PAN : AACTN7857J = j/ : \‘\/ -
/ OR - ‘ -~

Date of Application ;12112018
: yilon)zem

APPROV

Tne sforasald Trust-/Society/Company/institution has been registered /s 12AA of the Income

Tav Act with affart fram 28,11.2017 vide AACTN7857J/05/18-19/T-1105 dated 03.09.2018. it is certified

szt donation made to NATURE SCIENCE FOUNDATION at LIG 1| 2669, GANDHIMAA NAGAR,

PEELAMEDU,COIMBATORE - 641 004 shall qualify for deduction u/s 80G(5)(vi) of the Income Tax

Act 1881, subject to the fulfillment of conditions taid down in clauses [i] to [v] of sub-section (5) of
section 80G of the 1.T Act, 1861,

This approv effect from AY. ygg@

- jetails ity ¢ ficate is available @ office.income

3 The Retum of Income along with the Income & Expenditure Account, Receipts and Paymenis
Account and Balance Sheet should be submitted annually to the ‘Assessing Officer having jurisdiction
over the case :

- NochangemmeTnmoeewMemndesbﬁmshanbeeﬂwedmmmw
approval of the undersigned i.e. Commissioner of Income Tax (Exemptions), Chennai

5. Every recoipt issued to a donor ehall bear the Unique Registration Number (&
URNo. AACTN7857J/05/18-19/T-1105/80G and date of this order i.e. 10.04.2019.

) Under the provisions of section B80G(S)()a). the institutionffund registered we 124
wls 12AA[1)(b) or approved /s 10(23C), 10(23C)(vi)(via), etc., shall have to maintain separate bocks of
accounts in respect of any business activity carried on and shall intimate this office within ong maonth
about commencement of such activity. .

Sdl-
: {G.M.DOSS, IR5)
Commissionar of Income Tax (Exempiions}

Chennat.

Ci to:
\/#!e applu:anl
2 Guarg File
3. Tha DCIT{Exemplions) Coimbators Circle, [ X
liCertified True Copy// NI 5\»'
(N. SIQ;NASA RAO)
Assistant Commissioner of income-tax (H g7s)
(Examptions), Chennal
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FORM NO. 10AC

(Seerule 17A/11AA20)

Order for regiszation
1 PAN AACTNT857]
2 Name NATURE SCIENCE
FOUNDATION
2a Address
FlatDoor/Building LIG-I, 2669
Name of premises/Building Village GANDHEIMAA NAGAR
Road SteetPost Office Cotmbatore South
AreaLocality COIMBATORE
Town City District Gandhimaanagar S O
State Tanul Nadu
Cowmtry INDIA
Pin Code Zip Code 641004
3 Document Identiication Number AACTN7857JE2021501
- Appbcation Number 7399005830271021
5 Unique Registranon Number AACTN7857JE20215
6 Secnon'sub-secnon/clause ‘sub-clause proviso in | 01-Sub clause (1) of clause (ac) of
winch registration 1s being granted sub -section (1) of section 12A
Date of regstranon 03-11-2021

Assessment year or years for which the oust or
Insnunon is re@stered

From AY 2022-23 to AY 2026-
2027

Orderﬁa're?stnncn

a. After considening
record, the applicant 1s hereby

oumber 10.

theauﬂxmoftheappbamndthemmalnmhbkm

gmdmpmnmmeﬂect&omtbesssm
year mennoned at senalno 82 ject to the condiions mentoned

b. The taxab or otherwise of the income of the applicant
consuheda‘s]gmepm\moﬁhelxomel‘nm 1961.

would be separately

¢. Thus order is liable to be withdrawn by the prescrnibed authority if it 1s subsequently
foundﬂmrbexmmeso(theapphm?mnotgmonfm are not cammied out

in accordance with all or any of the conditions
found that the applicant has obtained the

subject to whuch 1t is granted, if itis

by fraud or misrepresentanon of

regismanon
facts or it is found that the assessee has violated any condition prescribed in the

Income Tax Act 1061.

10

Conditions subject to which registration is being granted

The registanca is granted subject to the following condinoas:-




©. This certificate cannot be used as a basis for claming noa-deduction of tax at
source in respect of invesanents etc. relating to the Trust’ Insttution

. All the Public Money so received including for Corpus or any contribution shall be
?medMaBﬂAccmmmmucom?n’;icMwO&ed
the Junsdicnonal Commussioner of Income Tax.

Theﬁcm shall ¢ ' with the provisions of the Income Tax Act, 1961 read
?mhthe ome s ’

Tax Rules, 1962.
r. The registration and the Unique mﬁu'mon jon pumber has been mstantly granted and
if, at any point of time, it is noticed that form for registration has not been duly filled

in by not i y or ', OF iding false or incorrect information or
e S e e e g
c ' ] ! or4)o '

registration and Unique Registration Number N)(,Zlnllbecancelhdadd:e
registration and URN shall be deemad to have never been granted or issued

Name and Designation of the Registration Principal Comnussioner of Income
Granang Authonity Tax/ Comnussioner of Income Tax

TR R T ———
e
K d 4
e
1B23¥%
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Certificates of Environment Auditors

1. ISO Environment Management System (14001:2015) of Dr. S.
Rajalakshmi, Chairman of NSF.

2. Bureau of Energy Efficiency (BEE), LEED AP and GRIHA Certificates of
Er. D. Dinesh kumar, Energy and Environment Auditor of NSF.

3. Tamil Nadu Fire and Rescue Service Certificate of Er. S. Srinivash, Energy
Auditors of NSF.



PR315: 1SO 14001:2015 Lead Auditor
(Environmental Management Systems)
Training course

Certificate of Achievement

Geethakarthi Alagarsamy

has successfully completed the above mentioned course and examination.
23rd - 27th March 2019
COIMBATORE, INDIA

Certficata No, 35242817 02
Delegate Mo. 171138

for NORD CEAT GmbH Essen, 2019-04-26

The coursa is certified by COI and IRCA (Certification No. 18125). The leamar maets the training requiremants for these seeking
certfication under the IRCA EMS: Auditor certfication scheme,

TOV NORD CERT GmbH LangemarckstraBe 20 45141 Essen www, luev-nord-cer.com

€)CQl | €IRCA

CERTIFIED COURSE
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BUREAU OF ENERGY EFFICIENCY

Examination Registration No. : . EA-14056  qorial Number 2176 ...
Certificate Registration No. : .21

Certificate For Certified Energy flanager

who has passed the National
Examination for certification of energy manager held in the month of O¢tober 2011
qualified as certified energy manager subject to the provisions of Bureau of Energy Efficiency

(Certification Procedures for Energy Managers) Regulations, 2010.

This certificate shall be valid for five years with effect from the date of award of this certificate
and shall be renewable subject to attending the prescribed refresher training course once in every
five years.

His /Her name has been entered in the Register of certified energy manager
being maintained by the Bureau of Energy Efficiency under the

is deemed to have qualified
for appointment or designation as energy manager under clause (/) of Section 14 of the Energy
Conservation Act, 2001 (Act No.52 0f 2001).

Y

Digitally Signed: RAKESH KUMAR RAI Secretary
Sun Mar 01 10:58:55 IST 2020 AORN S Nineviy Baeiowry

BEEN ) New Delhi
Secretary, ew Delhi

Dates of attending the Secretary's Dates of attending the Secretary's
refresher course Signature refresher course Signature

22.12.2019 (D




Confederation of Indian Industry

The Indian Green Building Council
hereby certifies that
B Mythili Gnanamangai

has successfully demonstrated knowledge on the Green Building Design & Construction, Building
Standards & Codes, IGBC Resources & Processes and Green Design Strategies & their Impacts,
required to be awarded the title of

IGBC Accredited Professional

Rt oy
Ny
K S Venkatagiri V Suresh Gurmit Singh Arora
Vice-Chairman

Executive Director Chairmar
Cli-Godrej GBC Indian Green Building Council Indian Green Building Council

17 April 2021

ASSCE:HAM

Eellibral=h U Teidh

Groan and Eco-flendly Movemant Cortifled Professional Tost (GEM CPF)
fedi
JI:E: ﬂ : :EE E' m
o

16 july, 202

B i e il b s e GEM Sty Cruificntion Pryicis
5#, ATSOCTETM ks s i aneanl the SN i P e i i s

M —

Parkal it Dharkar Beapak S
raswas,
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Regn. No. EA-7391 Certificate No. 5093

PN Rk P lod uctity eounell

National Productivity Council
{(National Certifying Agency)

PROVISIONAL CERTIFICATE

Thiis is e cerrifty thar Mr. | Ms. m@ﬂmﬁmmaﬂmﬂ B SO
son [ daupiser of Mr............. ﬂ.ﬂanjnﬁytttgﬂun@r
has passed ehe National Cerrification Examination_for Energy Auditors held in December - 2009, conducted on
behnlfof the Burean of Enorgy Efficieicy, Ministry of Power. Government of indin.

He [ She isquafified as Certified Energy Manager aswell as Certified Energy Auditor.

He | She shall Ge entitled to pracrice as Enevqy Auditor under the Evergi Conservation Act 2001, subjeet to tie

_fulfifiment of qualificarions fov the Accredited Encrqy Anditar and issne of cevtificate of Acereditation by thic Brovean
of Energy Efficierciy under the snid Act.

Thiis certificate is vatid till the issuance of an official certificate by the Burcau of Encrqy Efficicucy.

Piace : Chennai, India %/'\
—
Date: 11# TB‘SM'J 2010 Coffroller of Examination

GRIHA

GRIHA CERTIFIED PROFESSIONAL CERTIFICATE
This is to certify that

Dinesh Kumar Dhanasekaran

has qualified as a GRIHA Certified Professional For V. 2015

b

Note : This certification is valid only for GRIHA version 2015. GRIHA Council

GREEN RATING FOR INTEGRATED HABITAT ASSESSMENT

® G
} Date of issue: 19th June 2020 Chief Executive Officer g

l%f}

/AN




TECHNICAL REPORT OF E - WASTE
MANAGEMENT AUDIT

Submitted to
SRI INDU COLLEGE OF ENGINEERING & TECHNOLOGY,
RANGAREDDY -501 510, TELANGANA, INDIA
Date of Audit: 19.07.2023
Valid Till: 20.07.2025

Submitted by

Sr=la

slaiell) allollollodlj 440
Emirates International Accreditation Centre

e "e  ROHS

Regd. No. 114/ 2017

NATURE SCIENCE FOUNDATION

(A Unique Research and Development Centre for Society Improvement)
1ISO 9001:2015, 14001:2015, 45001:2018 & 50001:2018 Certified and
Ministry of MSME Registered Organization

No. 2669, LIG-I11, , Gandhi Managar, Peelamedu

Coimbatore - 641 004, Tamil Nadu, India.
Phone: 0422 2510006, Mobile: 9566777255, 9566777258
Email: director@nsfonline.org.in, directornsf@gmail.com
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1. Introduction

The Information technology industry has been one of the major industries that
changed the face of Indian economy in the past decades. Electronic gadgets,
Electrical and Electronic equipments have infiltrated every aspects of our life.
(Pinto, August 2008). Rapid growth of IT and Telecom industry,faster
upgradation of electronic items and technical innovations with a higher rate of
obsolescence in the electronics industry have led to the generation of Electronic
waste. These gadgets get replaced with newer models due to the technology
advancements and introduction of newer gadgets. This results in an exponential
increase of e-waste generation. (Sushant B. Wath, 2010).

In 2021, an estimated of 57.4 Mt of e-waste was generated globally. According
to reports in Europe, where the problem is best studied, 11 of 72 electronic items
in an average household are no longer in use or broken. Annually per citizen,
another 4 to 5 kg of unused electrical and electronic products are hoarded in
Europe prior to being discarded. In 2021, less than 20 percent of the e-waste is
collected and recycled. (Gill, 2022). The Environmental Protection Agency
estimates that only 15-20% of e-waste is recycled globally, the rest of these
electronics go directly into landfills and incinerators.

The quick innovation, the development of technical advances, and the high
rate of obsolescence in the electronics industry all contribute to the creation of
electronic trash. This has resulted in one of the world's fastest-growing waste
streams, which includes end-of-life electrical and electronic equipment products
such as refrigerators, washing machines, laptops, printers, televisions, mobile
phones, IPods, and other items, many of which include dangerous elements. It is
made up of ferrous and non-ferrous metals, polymers, glass, and wood, among
other things. Iron and steel are provided in 50% plastics, 21% non-ferrous, and
13% mercury, arsenic, and lead, among other things, in e-waster. It's an assessment
of a facility's normal waste stream. Our waste auditors pick through bags of trash,
collect data, and analyse it.

This development has been aided by strong increases in exports, consumption,
and investment. The amount of e-waste generated by the widespread use of
primary items like computers and mobile phones increased as the economy
progressed. The administration recognises the importance of improving the
country's information technology capabilities. In addition, various organisations
use a range of approaches to promote e-literacy among the general public. It is a
survey of a facility's regular waste stream. The E-waste auditors go through bags
of waste, sort items, record and analyze the data. In doing this, auditors identify
what is being thrown away, what is being recycled or diverted through other
means, and the amounts of each type by weight or volume



2. E-Waste

According to UNEP “E-waste is a generic term encompassing various forms
of electrical and electronic equipment (EEE) that are old, end-of-life electronic
appliances and have ceased to be of any value to their owners”. Computers,
servers, mainframes, monitors, compact discs (CDs), printers, scanners, copiers,
calculators, fax machines, battery cells, cellular phones, transceivers, TVs, iPods,
medical apparatus, washing machines, refrigerators, and air conditioners are
examples of e-waste (when unfit for use). These gadgets get replaced often with
newer models due to the technology advancements and introduction of newer
gadgets. This results in an exponential increase of e-waste generation.

E-Waste contains hazardous substances which are a threat to environmental
sustainability and human health, (V. Maphosa and M. Maphosa, 2020) the precious
metal components provide sufficient incentives for recycling. If these E wastes are
properly processed Valuable metals such as copper, silver, gold, and platinum can
be recovered. (Chakraborty, 2019). The major problems associated with e waste
management are the quantity of waste generated and proper scientific disposal
methods. (Sushant B. Wath, 2010). The major portion of e-waste reaches an
unorganized e-waste recycling sector and is then treated by using crude methods.

2.1 Classification of E waste
The electronic and electrical goods are largely classified under three major

heads, as: ‘white goods,” comprising of e—

electronics,

household appliances like air | Refrigerators, 15%

Televisions,

%
20% _ Ao

conditioners, dishwashers, refrigerators
and washing machines; ‘brown goods,’
comprising of TVs, camcorders,

cameras, etc.; ‘grey goods,” like B

computers, printers, fax machines, Equipment, Meskines
scanners, etc. The grey goods are ks omsettd

comparatively more complex to recycle TN

due to their toxic composition.The
United States Environmental protection agency classified E waste into 10
categories.
Large cooling household appliances
Small household appliances
IT equipment
Consumer appliances
Lamps and Luminaries
Medical devices
Toys
Tools
9. Monitoring and controlling instruments
10. Automatic dispensers
These are the devices ends up as E waste which falls under different categories.
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For the better understanding Nature science foundation categorise waste
generated in educational institutions into

ITEW- Information technology E waste

CEEW- Consumer Electronic E waste

CEHW- Consumer Electronic Hazardous waste

LEEW- Laboratory Equipment E waste

2.2 Composition of E waste

The E-waste generally comprises of Metals, Plastics, Screens, Metal — Plastic mix,
Pollutants, Circuit boards, Cables and others

Items Percentage of E-Waste
Metal 60%

Plastics 15%

Screens 12%

Metal-plastic mix | 5%

Pollutants 3%

Circuit boards 2%

Cables 2%

Other 1%

Percentage of E - Waste

Metal M Plastics M Screens B Metal-plastic mix

Pollutants m Circuit boards Cables Other

3. Impacts of E waste in Environment

E waste is toxic non biodegradable waste accumulates in the Environment.
Improper disposal of these electronic wastes affect the soil, air, and water
components of the environment. All life depends on Air, water and Soil for their
survival which gets polluted due to accumulation of E waste. It contains toxic
hazardous heavy metals such as Lead, Mercury, Barium, Lithium etc. When the
E waste is improperly disposed these toxic heavy metals leach through the soil
and reach the groundwater, which eventually pollutes the water. They exerts
toxic effect to the central, Peripheral nervous system, causes anaemia, causes
damages to Nephron, affects kidney and the reproductive system. It is also
worth considering the effects electronic goods have on climate change. Every
device ever produced has a carbon footprint and is contributing to human-made



global warming. For example manufacturing a tonne of laptops potentially emits
10 tonnes of COo.

4. Role of Educational institution in E waste generation

With Information and Communication Technology (ICT) playing a major
role in the teaching and learning processes in academic institutions, they have
become one of the major generators of e-waste. It has penetrated the lives of
faculties and students in terms of more number of computers, laptops, pen drives
and telecom equipment usage compared to a decade ago. In proportion to the
growth of ICT, e-waste generation has also increased. The electronic
equipments used in the labs and other administrative purposes also adds up to
this and a huge quantity of e waste are generated yearly in academic institutions.
Considering the volume of waste generated in the institutions suitable e waste
management strategy has to be adopted which should ensure maximum
participation from the stakeholders. Apart from Onsite collection of E Waste
generated in the institutions waste generated from households can also be
collected through E waste collection drives.

5. Aims and Objectives of an E-waste audit

5.1 Aim of the E-Waste Management audit

1. To dispose of unneeded electronic devices quantity of e-waste goods or things
has significantly expanded.

2. To approve the procedures in order to reduce pollution the computers, air
conditioners, mobile phones, televisions, fax machines, and other commonly
used electronic devices should all be properly disposed.

5.2 Objectives of the E-Waste Management audit:

1. To contains some e-waste valuable covers or materials that may be recycled or
reused of e-waste management.

2. To reduce, reuse, and recycle under this strategy, manufacturers are assigned
significant responsibility for the treatment and disposal of their products.
To assure electronic trash may include potentially dangerous chemicals that
need to be disposed of with care to protect the environment

6. Benefits of E waste management Audit

There are several benefits on conduct of E Waste Management by the
Organization which may be useful to improve the campus significantly based on
the audit report). The following are the major benefits of the waste management
process.

1. Checking whether the concept of E-Waste management is followed in the
campus.

2. Whether E-Waste management practices included in the purchase policy of
electronic items and observe the E-waste refurbished and used again in the
institution.

3. Whether awareness programmes are conducted for stakeholders on the
importance of E waste and their implications on environmental health



4. Signing MOU with Government and NGOs to ensure proper handling of E
waste materials and reuse in the same campus.

5. Whether E waste are stored in safe methods and handled properly

Whether E waste collection drives were conducted in the campus to collect

E waste from the stakeholders.

7. Checking whether separate personnel were appointed to handle the waste
and proper training were provided for them.

o

7. About the organisation

Sri Indu group of institutions, having completed 39 years successfully, has
grown into one of the best institutions in the one of the leading Groups in
Hyderabad, Telangana. Our Institute is an Autonomous Institutions under UGC,
Recognized under 2(f) and 12(B) of UGC Act 1956, approved by the All India
Council of Technical Education (AICTE), NBA Accredited, NAAC in pipeline
and An ISO 9001 : 2000 Certified College and Permanently Affiliated to INTUH.

Sri Indu has succeeded in bringing various good companies to its campus
for placements. All in all, more than 589 students have been placed through
campus placements till date during the academic year 2017-18. Sri Indu Group
believes in Bridging Gap between Industry & Research of the students who joined
so as to make them apt for facing the challenges of industry and society.

Vision
"To be a premier institution in engineering & technology and management
with competence, values and social consciousness."

Mission

e Provide high quality academic programmes, training activities and
research facilities.

e Promote continuous industry-institute interaction for employability,
entrepreneurship, leadership and research aptitude among stakeholders.

e Contribute to the economic and technological development of the
region, state and nation.

Quiality Policy

SICET is committed to provide consistent quality education and
training to students in the field of the Engineering and Technology to
achieve international recognition for its contribution in the field of
Engineering and Technology with 30 Years of enriched experience in the
arena of Education. To achieve the quality objective, continuous monitoring
evaluation.



8. About Nature Science Foundation (NSF)

NSF is the ISO 9001:2015, 14001:2015, 45001:2018 & 50001:2018
certified and registered with Ministry of Micro, Small and Medium Enterprise
(MSME), Government of India Organization functioning energetically towards the
noble cause of nature conservation and environmental protection. NSF is managed
by a board of trustees of NSF Public Charitable Trust under the TN Societies
registration Act 1975 (TN Act 27 of 1975) on 29th November, 2017 at Peelamedu,
Coimbatore- 641 004, Tamil Nadu, India with Certificate of Registration No. 114
/2017. In addition, NSF has 12A, 80G and Form 10AC certificates for income tax
exemption and implanting various Government schemes. The main motto of the
NSF is to “Save the Nature to Save the Future” and “Go Green to Save the Planet”.
NSF Branch Offices are also functioning effectively at Gorakhpur, Uttar Pradesh
and Faridabad, Haryana, India to adopt the ‘Go Green Concept’ in a big way. NSF
family is wide spread across India with over 115 state-wise Lead auditors to
conduct Green and Environment Audits.

NSF is functioning strenuously to conduct different awareness programmes
and implement various schemes to public and school / college students towards the
noble cause of nature protection. Some of the programmes are also being organized
for the benefit of tribal communities to create the supply chain for biodiversity
conservation studies. The objectives along with vision and mission are illustrated
to promote educational and environmental awareness programmes through social
activities for enhancing the quality of life and to conserve nature from
environmental pollutants using traditional and modern technologies for sustainable
land management. NSF is educating the tribal community children through social
service and towards the upliftment of tribes as a whole and make them as
entrepreneurs.

International Eco Club Student Chapter (IECSC) has been established for
Student volunteers and faculty members are encouraged to conduct National and
International events, Student Technical Symposium, Distinguished lecture
programme, Environment day celebration, Ozone day celebration, Project model
exhibition, Awareness programmes on Environmental pollution, Biodiversity and
Natural resources conservation and etc. with the financial support of the
Foundation. NSF is being released ‘Magazine’ and ‘Newsletter’ biannually to
share the information about Environmental awareness programmes on biodiversity
conservation, seminar on soil conservation, water management and solid waste
management, restoration and afforestation programmes in Western Ghats of
southern India.

In order to encourage the students, members of faculty, academicians,
scientists, entrepreneurs and industrial experts those who are involving in nature
protection and biodiversity conservation studies across the world, NSF tributes the
deserved meritorious candidates with various awards and honours such as ‘Best
Faculty Award’, ‘Best Women Faculty’, ‘Best Scientist Award’, ‘Best Student
Award’, ‘Best Research Scholar Award’, ‘Best Social Worker Award’, ‘Young



Scientist Award’, ‘Life-Time Achievement Award’ and ‘Fellow of NSF’. These
award and honours will be given to the deserved meritorious candidates during the
‘Annual Meet and Award Distribution Ceremony’ which will be conducted every
year during the first week of January.

NSF has introduced various types of Audits such as ‘Eco Audit’, ‘Green
Audit’, ‘Energy Audit’, ‘Hygienic Audit’ Water & Soil Audit, Plastic Waste
Management Audit, Biomedical Waste Audit, Solid Waste Management Audit, E-
Waste Management Audit, Academic & Administrative Audits including 1SO
certification process to Academic Institutions, R&D Organizations and Industries
towards the accreditation process as well as maintaining a hygienic eco-friendly
environment to the stakeholders in their campus. All audits will be conducted as
per the Checklist prepared by the NSF ISO Criteria and in compliance with
Government Law and Environmental Legislations including World / Indian Green
Building Council and the concept of Swachh Bharath Abhiyan under Clean India
Mission.Green campus and Environment Policy, Purchase Policy, Energy Policy,
MoU, International Eco Club student Chapter.

Audit processes are being conducted through the certified Auditors as per the
following by the NSF

Audit Certified Auditors Certified Auditors
Green Audit | e IGBC - Indian Green | » Mrs. S.Rajalakshmi
Building Council » Dr. R. Mary Josephine
e GBCRS - Green | » Dr. B. Mythili Gnanamangai

Building Code and| » Er.N.Shanmugapriyan
Green Ratings Systems
e GRIHA - Green Rating
for Integrated Habitat

Assessment
Energy Audit | e BEE - Bureau of Energy | » Er. D. Dinesh kumar
Efficiency » Er. N. Shanmugapriyan
e LEED - Leadership in | » Dr. N. Balasubramaniam
Energy and | » Dr. P. Thirumoorthi
Environmental Design | » Dr. G. Murugananth

e CIlI-GreenCo — GreenCo

Dr. B. Mythili Gnanamangai
Er. N. Shanmugapriyan

Associated Chambers of
Commerce and Industry
of India
e FSRS — Fire Safety &
Rescue Services
Hygiene Audit | ¢ FSMS — Food Safety | > Mrs. Gaanaappriya Mohan

Rating System
Felicitator
Environment |e IGBC -Indian Green | » Mrs. S.Rajalakshmi
Audit Building Council > Dr. A. Geetha Karthi
e ASSOCHAM - | » Dr. R. Mary Josephine
>
>




Management System & | » Dr. R, Sudhakaran

Occupational Safety & | » Dr. N. Saranya

Health (1ISO

22000:2018)

SBICM - Swaitch

Bharath under India

Clean Mission
Waste Water & Soil Audit, | » Mrs. Gaanaappriya Mohan
Management Plastic Waste | » Dr. R, Sudhakaran
Audits Management Audit, | » Er. N. Shanmugapriyan

Biomedical Waste

Audit, Solid Waste

Management Audit, E-

Waste Management

Audit as per the

Checklist of NSF
Academic & Academic & | » Dr. B. Anirudhan
Administrative Administrative Auditsas | » Dr. B. Shreeram
Audits per the NAAC Criteria | » Dr. R. Mary Josephine

and 1SO implantation

procedure

In compliance with the

Environmental

legislations and rules

and regulations
ISO QMS (9001:2015), EMS | > Mrs. S.Rajalakshmi
Certification (14001: 2015), OHSMS | > Dr. A. Geetha Karthi

(45001: 2018), ISMS | > Mrs. Gaanaappriya Mohan

(27001:2018), FSMS | > Dr. K. Sreedharan

(22000: 2018), QMSMD
(13485: 2016), EnMS
(50001: 2018)




9. Audit Details

Date / Day of Audit
Venue of Audit

Audited by

Audit type

Name of the Auditing
Chairman

19. 07.2023

. Sri Indu College of Engineering &

Technology,
Rangareddy — 501 510, Telangana

Nature Science Foundation,

' Coimbatore, Tamil Nadu, India.

E - Waste Management Audit

Dr. S. Rajalakshmi,
ISO QMS, EMS, OHSMS and EnMS

Auditor
Founder & Chairman of NSF

Dr. D. Vinoth Kumar,
ISO QMS, EMS and EnMS Auditor
Joint Director of NSF.

: Er. D. Dinesh Kumar,
Certified BEE, IGBC, ASSOCHEM,
GRIHA & LEED Auditor

Dr. N. Balasubramanian,
Bureau of Energy Efficiency

. Mr. B.S.C. Naveen Kumar,
Senior Faculty, Mahatma Gandhi
National Council of Rural Education,
Ministry of
Higher Education, Hyderabad.
Er. S. Srinivash,

' Tamil Nadu Fire and Rescue Services,
Coimbatore.

Name of the Auditing Team
Leader

Name of the Lead Auditor

Name of the Energy Auditor

Name of Subject Expert

Name of the Eco Auditor

Name of E — Waste & Green
Officer

Ms. E. Sivaranjani,
ISO QMS and EMS Auditor
Programme Officer of NSF.

10. Audit Procedure

E Waste Management audit is a structured process of documenting the
credentials in terms of availability of storage yards for E waste, Labelling and
segregation of E waste, proper records for generation of waste and handling,
quantity of waste refurbished and reused in the campus, training and workshops
conducted to stake holders and other parameters. Waste Management has been
conducted as per the checklist of Nature Science Foundation, Coimbatore, Tamil
Nadu, India (www.nsfonline.org.in) through the authenticated Professionals for
people qualified to investigate and evaluate the campus for validating the best
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environmental practices (Staniskis and Katiliute, 2016). Professional team of 1SO
Environment Management Audit (14001:2015), Indian Green Building Council
Accredited Professionals, Experts of waste management Lead Auditors were
selected to conduct the E Waste audit process.

During the audit total quantity of E waste generated in the campus were
segregated based on the NSF Categorisation i.e ITEW- Information technology E
waste, CEEW- Consumer Electronic E waste, CEHW- Consumer Electronic
Hazardous waste, LEEW- Laboratory Equipment E waste and the total volume of
the waste were calculated separately.

During the audit the internal audit procedure and purchase policy were
reviewed to ensure the management’s commitment towards E waste management.
Management policies like purchasing products With Extended producer
responsibilities, refurbishing and reusing the old goods, designating separate
personnel to manage the e waste, establishing the storage yard or facility E waste
management were analysed. Also examined Whether labelling and segregation of
waste were carried out, Installation of E waste collection bins in the campus and
the records of waste maintained by the authorised personnel were examined to
ensure the quantity of waste generated, disposed, refurbished and reused in the
campus. In addition examined whether Education, training, workshop, camp,
waste collection drives etc. related to E-Wastes for stakeholders were provided
adequately. The MOU with E-Wastes transporter, refurbrisher and dismantler were
reviewed. Implementation of Government and non-government schemes were
examined and activities conducted along with NGO’s were reviewed.

11. Onsite waste management Activities

Opening meeting is the first step between the audit team and auditee along
the Management Representatives where the purpose of the audit, procedures to be
adopted for the conduct of the audit, verification of the documents and the time
schedules were discussed, in brief. Followed by opening meeting, onsite inspection
will be conducted which is the second step in the audit where the Audit team
members visited different sites in the campus and required photographs were taken
then and there for preparing the audit report. During the onsite phase of visit, it is
vivid how the facilities made by the Sri Indu College of Engineering &
Technology, Ranga Reddy to the stakeholders to ensure the E waste management
in the campus Collecting audit proofs i.e., data collection and information from the
auditee as per the audit protocol were carried out. An exit meeting was conducted
to describe the findings of the audit with Management Representatives and staff
members along with the audit team in brief.

12.  Pre-Audit stage activities

A pre-audit meeting (opening meeting) is conducted with Management and
Administrative people along with staff coordinators of waste management audit
process, wherein, audit protocol and audit plan were discussed in brief. The
purpose of this meeting is to provide a chance to emphasize the scope and
objectives of the audit and discussions held on the feasibilities associated with the
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audit (Marrone et al., 2018). Pre-audit stage activities are an essential prerequisite
for the Waste Management to meet the auditee and to gather information about the
campus and required documents were collected directly from the Organization
before the start of the audit processes (Fachrudin et al., 2019). Audit team was
selected by the Nature Science Foundation as per the checklist comprised of Lead
Auditor of ISO (EMS 14001:2015), Environmental and CII certified Waste
management sustainability professional from Conventional and Technical
Universities, agencies, certifying bodies across India and Accredited Professionals
from World Green Building Council.

——

Opening Meet Conducted at Sri Indu College of Engineering &
Technology, Ranga Reddy, Telangana.

13. Target Areas of E waste audit activities

Waste Management is nothing but a professional tool to assess the waste
management activities in the educational institutions and give a value addition to
the campus and considered as a resource management process. E Waste
management process may be undertaken at frequent intervals and their results can
demonstrate improvement or change over time. There are several target parameters
in the E waste management process and a few are taken into consideration like
Segregation of the classified waste, Storage in the safe environment, labelling
according to its hazard and toxicity, collection bins, MOUs with handlers,
refurbrisher, transporter and dismantler.
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14. Impact of E- Waste on Health and environment

When we dive into the benefits of recycling electronic waste, it is imperative
to know the effects of this waste on the environment and the safety of living things.
Here is a summary of a few general results:

1. Most electronics contain toxic elements such as lead, nickel, zinc, and
chromium.

2. The release of this to the environment causes
health problems to humans when they
encounter them, either by touch or orally. E_'\";\PIAX%TE‘ N L+ Y

3. Improper disposal of this waste by burning =

causes a release of toxic gases in to the [Famamnnnns

the central {organic affective syndrome] and peripheral

H H sstems (mot thy), the b ieti

atmosphere, damaging the atmospheric [ SE i nnes
causing damage to all parts of the body) and the

I ay e rs reproductive systems (male and female).
MERCURY

4. E-waste disposed of in landfills seeps into
the groundwater, causing problems for both
land and sea animals.

5. A lot of fish that die from unnatural causes
contain some of these toxic substances in
their system.

6. Development of neurological, reproductive,
and other biological problems for human
beings that inhale, apply or ingest any
substance with e-waste items. _

7. E-waste has rendered some geographical areas toxic for human beings and
other animals because of the sole purpose of being used as dumping sites.

8. High levels of e-waste toxic substances in the soil kill plants and reduce
agricultural harvest. Without a robust agricultural industry, both human beings
and animals suffer from a lack of food.

9. Atmospheric changes due to toxic gases lead to climatic changes such as global
warming.

10. Even as the e-waste problem keeps growing, the recycling industry has also
grown significantly.

11. Identify different areas globally dedicated to e-waste recycling and providing
jobs to hundreds of thousands of people worldwide.

12. A country like China handles almost 70% of the world’s e-waste recycling
needs. Otherwise, without proper recycling, much of this waste ends up in scrap
metal dealers’ hands.

13.Not only does it make the environment better, but communities are also
protected from health hazards that come from these wastes.

15.Impact of Recycling E-Waste

After analysing the aims of e-waste management, discuss the effect and
various prospects for e-waste management in India. Glass, metals, and plastic are
among the recyclable components that are included in almost all electronic wastes,
but because unsuitable disposal procedures and techniques were used, these
materials could not be recycled for other use. The hazardous components of
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electronic trash may cause havoc on the human body if it is disassembled and
treated in a hasty way.

When garbage is disposed of, procedures such component disassembly, wet
chemical processing, and incineration are utilised, which expose workers directly
to dangerous chemicals and cause them to breathe them in. Gloves and face masks
are not frequently utilised, and workers frequently lack the training and expertise
necessary to do their duties effectively. Additionally, hand hazardous metal
extraction introduces harmful substances into the person's bloodstream in the
process.

The health risks vary from brain issues to liver and kidney damage. The
earth, air, and water are all contaminated by recycling e-waste debris. During the
recycling process, hazardous substances that have no commercial or economic use
are just discarded. Such hazardous substances leak into an underground aquifer,
lowering the quality of the area's groundwater and making it unsuitable for
drinking and agricultural use. Lead, arsenic, mercury, cadmium, and PCBs render
the soil poisonous and unsuitable for agricultural use when electrical debris is
buried in landfills. The surface soil of India's four major metropolises, New Delhi,
Chennai, Mumbai, and Kolkata, where electronic garbage is handled by the
informal sectors, has been shown to have growing quantities of PCBs, furans,
BPA, heavy metals, etc.

16. Observations of the Audit

During the Audit Internal Audit procedure, Collection, segregation of the
waste were observed. The purchase policy including EPR, using refurbished
goods, conducting E waste awareness programmes, E waste collection drives were
reviewed and ensured the adaptation of Government and non-Government
policies, works carried out with NGO’s.

16.1 Qualitative Measurements

S.No | Requirements and checklists of the audit Conformity
YES | NO NA

1. | Whether the concept of E-Waste management is /
followed in the campus?

2. | Have internal E-Wastes audit procedures been /
developed and implemented in organisation?

3. | Has a Management Representative, E-Wastes v
Specialist, Laboratory Staff been assigned?

4. | Whether E-Waste management practices /
included in the purchase policy of electronic

items?

5. | Whether an authorised refurbrisher appointed to v
manage the E-Waste?

6. | Are the E-Wastes refurbished and used again in |

the institution?
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Whether any MOU signs with authorised
recycler/dismantler to recycle/dismantle the E-
Wastes?

Whether E-Wastes collection bins installed in the
campus for collection of E-Wastes?

Whether E-Wastes are handled based on its
toxicity with safety precautions?

10.

Whether E-Wastes awareness programmes are
conducted for stakeholders?

11.

Are the E-Waste handlers provided with safety
gears, wearing masks and caps as per the
guidelines?

12.

Signing MOU with Government and NGOs to
ensure proper handling of E-wastes

13.

Any initiative to reduces E-Wastes in the campus
been developed and action taken?

14.

Projects and dissertation work, scholarly
publication on E-Wastes management carried
out by staff members and students

15.

Whether E-Wastes managed by extended
producer responsibility model being carried out?

16.

Whether the generated E-Wastes are segregated
onsite and method of segregation and record
maintenance?

17.

Whether the E-Wastes are transported to
refurbrisher and Dismantler by authorised
transporters?

18.

Implementation of Government and Non-
Governmental Organizations schemes to create
awareness on E-Wastes

19.

Whether E-Vehicles are used inside the campus
to reduce the E-wastes pollution?

20.

Whether E-Wastes are collected frequently and
segregated and evidence on record entry?

21.

E-Waste drives inside and outside the campus to
educate people about the electronic waste
disposal.

16.2 Quantitative measurements

S.No

Name of the Electrical items /
Equipment / Instruments

E- waste code
by NSF

Quantity

1.

Mainframe

ITEW

NA

2.

Internet connectivity Accessories

ITEW

NA

3.

Personal computer

ITEW

NA
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4. | Laptop ITEW NA
5. | Dot matrix Printer ITEW NA
Laser Printer ITEW NA
Ink jet printer ITEW NA
6. | Cartridge ITEW NA
7. | Xerox machine ITEW NA
Scanner ITEW NA
Fax machine ITEW NA
8. | Telephones ITEW NA
9. | Cellar phones ITEW NA
10. | Television CEEW NA
11. | Solar panel CEEW NA
12. | Water heater CEEW NA
Solar water heater CEEW NA
13. | Split AC CEEW NA
Window AC CEEW NA
Centralized AC CEEW NA
Air Cooler CEEW NA
14. | Tube light CEEW NA
Fluorescent lamps CEEW NA
Halogen lamp CEEW NA
Sodium Vapour lamp CEEW NA
CFL CEEW NA
LED tube lights CEEW NA
LED Focusing lights CEEW NA
15. | Ceiling Fan CEEW NA
Pedestal Fan CEEW NA
Table Fan CEEW NA
Portable Fan CEEW NA
16. | Lead acid batteries CEHW NA
17. | Lithium lon Battery CEHW NA
18. | Cable and wires CEEW NA
19. | Inverter with UPS CEEW NA
20. | Switch board CEEW NA
21. | Solar panel CEEW NA
22. | LCD projector CEEW NA
23. | Refrigerator CEEW NA
24. | Water doctor CEEW NA
25. | RO water plant CEEW NA
26. | Generator CEEW NA
27. | Pump CEEW NA
28. | Motors CEEW NA
29. | Compressor CEEW NA
30. | Vacuum Cleaner CEEW NA




16

31

Ventilator

CEEW

NA

32.

Insect trap

CEEW

NA

33.

Podium containing Mike, Speakers,
Amplifiers, Radio, Camera, Sensors,
etc.

CEEW

NA

34.

Civil Engineering Equipment /
Machines

Compressing  testing  machine,
Universal testing machine, Total
Station, Theodolites, Flexure testing
machine, Torsion testing & lzod
impact testing machines, Hardness
testing machine, Beam deflection test
apparatus, Centrifugal Pump, Gear
Pump, Submersible pump,
Reciprocating Pump, Pelton Wheel
turbine, Francis turbines / Kaplon
turbine, Turbidity meter, pH meter,
Conductivity  meter, Jar test
apparatus, BOD incubator, COD
digester, Direct shear apparatus,
Triaxial shear apparatus,

LEEW

NA

35.

Equipment, Instruments and
Machineries related to Life
Sciences and Biological Sciences
including Biotechnology,
Nanotechnology, Food
Technology, etc.

Electronic Balances, pH Meter, Hot-
air-Oven, Microwave Oven, Laminar
Air Flow, Autoclave, Microscopes, ,
Rotatory Evaporators, Centrifuges,
Electrophoretic apparatus,
Chromatography devices, Grinders,
Mixers, Deep Freezers, BOD
Incubator, COD Digester, Extraction
apparatus, Incubators, CO2
incubator, Heating Mantle, Vacuum
pump, Vortex mixer, Magnetic
stirrer, Gel rocker, Sonicator, Growth
Chambers, Air curtains, Aerators,
Spectrophotometers, Calorimeters,
Turbidity meter, Colony Counter
Water bath, Dry bath, Thermocycler,
Gene gun, Gel Documentation
System, Transilluminator, Ice maker,

LEEW

NA
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ELISA Reader & Washer, Aquarium,
Zebrafish / animal house facility,
Mechanical & Orbital Shakers, Cyclo
mixer, Lyophilizer, Incinerators,
Ammeter, Flame  Photometer,
Fluorimeter, Fermentors, Reactors,
Particle size Analyzer, XRD, FTIR,
Muffle Furnace

36. | Chemical Sciences and | LEEW NA
Engineering Equipment /
Machines
Distillation  Units, Packed bed
distillation, Roll crusher, Jaw
crusher, Sieve analysis machine,
Shell and tube heat exchangers, Plate
and frame filter press, Fume hood,
Nephelometer, Membrane Filtration
Apparatus, Jar test apparatus
37. | Electrical, Electronics and | LEEW NA

Communication
Equipment / Machines
DC Shut motor, DC Series motor, DC
Compound motor, DC Shunt motor,
DC Compound generator, DC series
generator, Single phase & Three
phase transformers, Single phase &
Three

phase auto transformers, Loading
rheostat, single phase & Three phase,
Inductive & Capacitive load, Power
electronics trainer kits, Three phase
squirrel cage induction motor, Single
phase & Three phase induction
motor, Three phase slip ring
induction motor, AC generator,
Stabilizers, Synchronizer, Half and
Fully controlled converters, Buck,
Boost and buck-boost converters,
Single phase and Three phase
inverters, Synchros, CRO, DSO,
CRO, Microprocessor trainer Kits,
Microcontroller trainer Kits, Arudino
trainer kits, Digital electronics trainer
kits, Flip-flops, Counters, Half adder,
Full adder circuits,

Engineering
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38. | Mechanical Engineering | LEEW NA
Equipment / Machines

Lathe machine, Milling machine,
Drilling machine, Slotting machine,
Shaping  machine,  Cylindrical,
Grinding, Coordinate Measuring,
Universal testing devices, Thermal
Conductor, Air Compressor, Single
Cylinder 4 Stroke Diesel Engine,
CNC Turning Centre, Kaplan,
turbine, Pelton wheel turbine, Francis
turbine, Venturimeter, Orifice meter,
Nephelometer, CAD & CAM
machines, Tensile strength apparatus,
Younggus modules apparatus, XRD
machines,

39. | Textile Technology Equipment /| LEEW NA
Machines

Ring spinning, Rotor spinning,
Weaving machine, Ruti C loom,
Circular Kbnitting machine, Curing
chamber, Wash Fastness Tester,
Streamer, Washing machine, Dryer,

*ITEW- Information technology E waste
**CEEW- Consumer Electronic E waste
***CEHW- Consumer Electronic Hazardous waste
*****LEEW- Laboratory Equipment E waste

16.3. E-Wastes handling Data sheet

Description Type of Waste | Number | Weight
ITEW NA NA
E-Wastes generated CEEW NA NA
CEHW NA NA
LEEW NA NA
ITEW NA NA
CEEW NA NA
E-Wastes stored CEHW NA NA
LEEW NA NA
ITEW NA NA
CEEW NA NA
E-Wastes Transported CEHW NA NA
LEEW NA NA
_ ITEW NA NA
E-Wastes Sent to Refurbrisher CEEW NA NA




19

CEHW NA NA

LEEW NA NA

ITEW NA NA

i CEEW NA NA

E-Wastes Sent to Dismantler CEHW NA NA
LEEW NA NA

ITEW NA NA

E-Wastes managed by Extended CEEW NA NA
producer responsibility model CEHW NA NA
LEEW NA NA

ITEW NA NA

E-Wastes Recycled and Transported CEEW NA NA
back to Institution CEHW NA NA
LEEW NA NA

17. Electronic Waste

Electronic waste, as known as e-waste, 1S
generated when any electronic or electrical
equipment becomes unfit for the intended use or
iIf it has crossed its expiry date. E-waste posses the
huge risk to humans, animals, and the
environment. E-waste typically consists of
plastics, metals, cathode ray tubes (CRTS),
printed cables, circuit boards, and so on. The
presence of toxic substances like liquid crystal, lithium, mercury, nickel, selenium,
polychlorinated biphenyls (PCBs), arsenic, barium, brominates flame retardants,
cadmium, chrome, cobalt, copper, and lead makes it very hazardous, in case e-
waste get dismantled and processed in a crude manner with the rudimentary
techniques. The computers, mainframes, servers, monitors, printers, scanners,
compact discs (CDs), copiers, calculators, battery cells, cellular phones, fax
machines, transceivers, TVs, medical apparatus, iPods, refrigerators, washing
machines, and air conditioners are examples of e-waste when they become unfit
for its use. If these electronic items are discarded with other household garbage,
the toxics pose a threat to both health and vital components of the ecosystem.

According to E-Waste Management Rules, 2016 (Ministry of Environment,
Forest and Climate Change, Government of India), electronic waste or e-waste
includes old and non-functional electrical and electronic appliances. As per the
Rules, the producer of the electrical and electronic equipment shall be responsible
to collect and channelize the e-wastes generated under the criteria Extended
Producer Responsibility. In compliance to the E-Waste Management Rules, 2016,
Government of India, e-waste materials were collected from the Sri Indu College
of Engineering & Technology, Ranga Reddy are being segregated and then sold to
Authorised Agencies which are approved by the Pollution Control Board (PCB)
for handling e-waste. Segregation of e-waste helps in proper management of e-
wastes are segregated from other waste and collected in red coloured bin. Due to
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this e-waste activity disposal, the e-waste pollution is significantly reduced in the
Campus.

Most of the E — Waste are generated due to lack of maintenance in the Colleges/
Institution/ University laboratory. Equipment and instruments used in the
laboratory should be used for many years to reduce the consumption of electronic
waste inside the campus. When the electronic equipment breaks or becomes
obsolete, it must be disposed properly or recycled. The equipment may contain
heavy metals that can be hazardous to human health and environment. Some of
them are listed below
1. Lead: Computer monitors and televisions contain cathode ray tube. It contains
the lead glasses which is considered as poisonous metal in municipal waste.

2. Cadmium: Rechargeable nickel — cadmium (NiCd) batteries. This is considered
as one of the largest source of E- waste.

3. Mercury: Some electronic equipment contains recoverable quantities of mercury
which is very harmful to human health and environment.

In Sri Indu College of Engineering & Technology, all the electronic equipment
that are being used in Physics and Chemistry Laboratories are kept safe in the
wooden wardrobes. All the computers are covered with a cloth properly to prevent
the deposit of dust and damaging and lab has the latest computer with LED
monitor.

e

\\\\\ﬁ\\mh#‘”“}'":“l
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Safety Measures followed at SICET campus to lower the purchase of
Equipment’s, Instruments and to prolong the use of it.
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18. Availability of more resources in recycling

As more electronic waste is handed over to these recyclers, they can deliver
readily available resources. Whenever the peoples dispose of electronics that we
deem obsolete, these give rise to more purified resources than starting from scratch
through mining and refining. A good example is the amount of copper and gold
that you find from 1 ton of electronic devices than 1 ton of ore. The process of
cleaning and reusing this to make other components is easier on the environment
and produces more than digging through miles and miles of the ground; it is one
of the benefits of recycling electronic waste. The metals gathered from electronic
waste components only require smelting into ingots and are then ready to use. Most
of the electronic devices that are considered waste can be reused with a few
upgrades if you think of it.

19. Essentials for E-Waste Disposal audit

Many of the common items we use every day contain potentially hazardous
materials that must be disposed of properly and it is illegal in many states to
dispose of them in household or office garbage. For example, here is a list of e-
waste items that are banned from the trash by the state of California:

o Fluorescent lamps and tubes

« Batteries

« Computer and television monitors

« Electronic devices including computers, printers, VCRs, cell phones,
telephones, radios, and microwave ovens

« Electrical switches and relays

« Thermostats that contain mercury

« Pilot light sensors

o Mercury gauges

« Mercury-added novelties such as greeting cards that play music, athletic
shoes with flashing lights in soles made before 1997, and mercury maze
games

For most of us, however, the most common electronic items that eventually end up
as e-waste are computers (both desktop and laptop models), tablets, smartphones,
and batteries. And, aside from dead batteries, all of these items are either reusable
or recyclable when it's time to get rid of them.

19.1 Essential disposal steps for these e-waste items:

If needed, identify software you want to use on your new computer.

Take down license key information

Un-register the software from the old computer

Locate install files and back them up so you have them available on your new
computer.

Back up your files to another location so that you can either copy files to your
new computer.

el NS S
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o

Backup your data to an external hard drive or save your data to a flash drive.

Erase all data from your computer.

8. Don’t try to destroy your hard drive by drilling holes, degaussing, smashing it.
It’s dangerous and ineffective.

9. Don’t sell or dispose of your computer without having the hard drive wiped
professionally, if need be.

10. Make sure to remove or disconnect all cables, devices and media from the

computer.

~

19.2 Steps for Mobile Device Disposal

1. Back up the data from your phone. If you’re trading it in for a new phone this
is usually done at the time of purchase.

2. Remove the SIM card and any SD cards. Consult your manual or ask your
wireless provider for help, if needed.

3. Once removed, your SIM or SD cards should be stored in a secure place.

4. Complete a factory reset on your phone. A factory reset clears your old phone
of all data and returns it to its original condition.

5. Call Junk King for proper disposal of your e-waste, if needed.

19.3 CRT (Cathode Ray Tube) Disposal Tips
1. Don’t put your CRT TV or monitor on the curb as it can be damaged and
create a hazard.
2. Don’t put your CRT TV or monitor in the trash as it is illegal and hazardous.
3. Do call Junk King to pick up your CRT TV or monitor for reuse or recycling.

19.4 Personalized Recommendations for E-Waste Disposal

Rubbish/Junk waste is provides an efficient, safe and eco-friendly e-
waste service to make the whole process easy for everyone. Once, we experienced
e-waste removal team will haul off peoples old electronics and without damaging
your home on the way out. If needed, we will do all the heavy lifting - no need to
carry items like old stereos and TV’s out to the curb. Finally, we will make sure
that your e-waste is disposed of at a proper recycling facility so that it doesn’t do
any harm to our ecosystem. We simply point and we'll haul our old electronic
rubbish into our junk removal trucks, with no hidden fees.

20. Action Plan and Suggestions for Waste Reduction in the Organization

Preparing one’s own waste reduction action plan allows one to rethink
procedures to produce less waste or redesign processes and hence boost efficiency.
There are eight steps to be taken by the Organization as per the following:

Step 1: Review the site waste audit report and ensure 3R’s actions to be
followed

Review site Waste Audit Report and gather information about the 3R’s
actions that are currently in place, such as waste reduction strategies, quantity of
current waste Reduction, Refurbrish and Reuse, Recycling, and analysis of
operating costs after following 3R’s.
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Step 2: Using the 3Rs, identify major waste reduction opportunities

Examining the Electronic and Electrical that contributing to the major
portion of waste is the major
aspect in identifying 3R’s potential for waste reduction. Consider the cost of
waste disposal, the potential for source separation, the potential to refurbrish,
reuse, or recycle, the complexity of handling, and current and potential regulatory
requirements.

Step 3: Determine waste reduction after identifying potential areas

Possible impacts of other priorities on the 3R’s should be investigated when
developing a waste reduction action plan in which review the costs and benefits of
each waste reduction opportunity. Ensure the availability of on-site storage space
and storage space with adequate fire safety should be considered.

Step 4: Figure out why waste is produced?

When evaluating waste reduction possibilities, the Organization should
start by asking, "Why is this material being used?". It may reveal the possibilities
for reducing, reusing, or recycling the waste significantly. There are some
questions such as 1) where waste can be eliminated by updating the purchase
policy 2) where the electrical items can be refurbished and reused or recycled 4)
where can we put controls in place to limit waste production.

Step 5: Evaluate impact of material purchasing practices on waste reduction

Material purchasing procedures involve a lot of waste reduction
possibilities. Actions to change the materials used to manufacture the products or
provide very good services and products with extended producer responsibility
which may involve discussions with suppliers.

Step 6: Achievable waste reduction action plan

A waste reduction action plan is a compilation of the identified waste
reduction opportunities and the actions intended to be taken in reducing waste. At
this stage, realistic waste reduction targets should be set. Excessive over-targeting
could have negative effects on employee attitudes and confidence in future work
plans. The work plan focuses on the wastes for which reduction measures, actions
and objectives have been specified. The format enables us to identify activities on
specific waste materials as well as the total amount of waste reduced, reused, and
recycled.

Step 7: Identify the waste reduction, reuse, and recycling opportunities

Purchasing electrical items with extended warranty, negotiating with
suppliers to incorporate EPR policy, refurbish the items and utilising for least
important jobs, give away or donating the refurbished items to students or faculty
or to any other organisations which are needy. Identifying the potential dismantler
or recycler, such that the non-recyclable items can be recycled properly and
disposed safely.
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Step 8: Recommendations for Sustainable Waste Management

e Organising E waste collection drives to encourage the stakeholders in E
waste management

e Segregating the hazardous and non-hazardous waste will improve the
efficacy of recycling or refurbishing

e Refurbishing and reusing old items will reduce the investment made on
purchasing new goods.

e Activities or programs may be arranged through Eco Clubs, NSS to conduct
awareness program among the stake holders and the public.

e Creating adequate infrastructure and allotting Proper funds for the waste
management activities.

21. Best Practices on E Waste Management Initiatives

1. Segregation of E- Waste at the source of generation.

2. Maintaining black colour dustbins for the disposal of E-Waste.

3. Signed MoU with the vendors for the collection of waste.

4. Conduct of E-Waste management awareness program to the stakeholders.
5. Reuse of E-waste materials into decorative.

22. Recommendations

1. To maintain the record of E-Waste disposal regularly in the proper interval of
time.

2. E-Vehicles are used inside the campus to reduce the E-wastes pollution.

3. Projects and dissertation works, scholarly publication on E-Wastes management
carried out by staff members and students.

4. More E-Wastes collection bins installed in the campus for collection of E-
Wastes.

5. Authorised refurbrisher should be appointed to manage the E-Waste.
23. Conclusion

Sri Indu College of Engineering & Technology, Ranga Reddy — 501 510,
Telangana is a well-established Institute in India in terms of academic and social
activities. The Management is taking enormous efforts continuously in providing
an eco-friendly atmosphere to the students, research scholars, parents and staff
members. It is observed that the green and environmental protection initiatives are
substantial by means of creating solid waste management, wastewater treatment,
sanitation, and natural vegetation in the campus without harming the environment.
Various kinds of degradable and non-degradable wastes such as plastics, construction
& demolition, biowastes, hazardous, electronic, biomedical, solid & liquid wastes,
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organic & inorganic wastes are segregated properly and subjected recycle and/or
given to Karnataka Municipal Corporation for their further processing. The
Management is also taking efforts in establishing vermicompost, organic and
green manures facilities, identification of waste reduction reuse, and recycling
opportunities, origination of wastes, use of disposable / reusable / eco-friendly
packaging materials in the campus in a big way. The College has ‘solid waste
management and wastewater treatment facility to recycle the solid wastes and
wastewaters; respectively. The campus ecosystem is supported a rich biodiversity
of flora and fauna which is making a sustainable environment and eco-friendly
campus due to effective waste management implantation policy. Waste
management audit is carried out to provide an indication on how the environmental
organization system is working towards the noble cause of environmental
protection and nature conservation. To conclude the waste management audit
report, the College is an eco-friendly campus and providing very good amicable
atmosphere to the stakeholders.
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Certificare is the provern of RONS and retiwrn whien demimided
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QCS MANAGEMENT PVT. LTD.

MANAGEMENT SYSTEMS CERTIFICATION
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IS0 45001:2018 (Dccupational Health & Safety Management System)
NATURE SCIENCE FOUNDATION

ADDRESS: NO. 2669, LIG-Il, GANDHI MANAGAR PEELAMEDU COIMBATORE - 641 004 TAMIL NADU, INDIA.

Scepe of Certification:
PROVIDING TRAINING AND AUDITING SERVICES IN THE FIELD OF
GREEN CAMPUS, ENVIRONMENT, ENERGY, OCCUPATIONAL HEALTH AND SAFETY, HYGIENE AND
WASTE MANAGEMENT AT EDUCATIONAL INSTITUTES AND INDUSTRIAL SECTOR.

Certificate Number : QCS/EUAS/OHS/002

157 Surveillance Audit Within : 02/07/2023
Issue Date : 03/08/2022 2 Surveillance Audit Within  : 02/07/2024
Expiration Date : 02/08/2023 Re-certification Due Date : 02/08/2025

- Partha Bagchi
E. (Managing Director)

Validity of this Certificate is subject to Surveillance Audits to be conducted before scheduled due dates of surveillance audits as mentioned
on the certificate, failing which the certificate will stand to be withdrawn and need to be treated a3 an initial certification process to
reactivate its continuity on the register of EUAS and QCS . This Certificate is valid when confirmed by data listed on the (Euro Universal
Accreditation Systems) EUAS™ www.euasacorg. The authenticity & validity of this certificate may be re-affirmed by referring to our
company website - www.gcspl.com . Lack of fulfillment of conditions as set out on the ‘Certification Contract’ (Annex 13) may render this
certificate invalid. Any alteration, forgery or falsification of the content or appearance of this document is unlawful and offenders may be
prosecuted to the fullest extent of law. This certificate remains the property of QCS and to be returned on request.

REGISTERED OFFICE: 370/1(310) 2% STREET, MODERN PARK, GREENAGE APARTMENT - 24 FLOOR,
SANTOSHPUR, XOLKATA - 700075, WEST BENGAL, INDIA.
Email: nfo@acsal com. Call: +91 8697724963 ,+91 89502447427 Website: www.qespl.com
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Certificate of Registration

This is to certify that

NATURE SCIENCE FOUNDATION

LIG II, GANDHIMAA NAGAR, PEELAMEDU, COIMBATORE - 641 004,
TAMILNADU, INDIA.

has been independently assessed by QRO
and is compliant with the requirement of:

ISO 50001:2018
Energy Management Systems

For the following scope of activities:
PROVIDING CONSULTANCY SERVICES FOR ENVIRONMENT, ENERGY, GREEN, HYGIENE, SOIL AND WATER, WASTE
MANAGEMENT, BIOMEDICAL WASTE MANAGEMENT, E-WASTE MANAGEMENT, PLASTIC WASTE MANAGEMENT AND
ACADEMIC AND ADMINISTRATIVE AUDITS TO EDUCATIONAL INSTITUTIONS AND INDUSTRIAL SECTORS AS PER THE

OWN CHECKLISTS, START UP THE INTERNATIONAL ECO CLUB STUDENTS CHAPTER, OFFERING LEAD AUDITOR
COURSE ON ENERGY AND ENVIRONMENT, AWARDS TO MERITORIOUS CANDIDATES.

Date of Centification: 9th August 2022 2™ Surveillance Audit Due: 8th August 2024

1** Surveillance Audit Due: 8th August 2023 Certificate Expiry: 8th August 2025

Certificate Number: 305022080903EN
P S

W~ 7l

’i‘\\ J
o n-nw*"! EGAC VITiow Tae A Head of Certification

CAB 2 119005

Validity of this certificate is subject to annual surveillance audits to be done successfully on or before 365 days from date of the audit.
(In case surveillance audit 1s not allowed to be conducted: this certificate shall be suspended / withdrawn).
The Validity of this certificate can be verified at www.qrocert.org
This certificate of registration remains the property of QRO Certification LLP, and shall be returned immediately upon request,

India Office : QRO Certification LLP
142, lind Floor, Avtar Enclave, Near Paschim Vihar West Metro Station, Delhi-110063, (INDIA)

R Website : www.grocert.org, E-mail : infol@grocert.org
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Moabile 9566TTT2SS Email: chakrmasssf a gmail com
DATE OF INCORPORATION /
1172617
REGISTRATION OF ENTERPRISE e
DATE OF COMMENCEMENT OF
PRODUCTION/BUSINESS B
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PROCEEDINGS OF THE COMMISSIONER OF INCOMETAX (EXEMPTIONS),
1l FLOOR. ANNEXE BLDG, NO.121, MAHATMA GANDHI SALAI. CHENNAI-34

Present : G.M.DOSS, .R.S
Commissioner of Income Tax (Exemptions)
** URNo. AACTN7857J/05/18-19/T-1105 Dated:03/09/2018

Sub: Registration u/s. 12AA of the Income tax Act 1961 - in the case of

«Nature Science Foundation”
LIG-1I. 2669, Gandhimaa Nagar, Peelamedu, Coimbatore — 641 004.

Ref : Application in form 10 A filed on 28/03/2018

ORDER UNDER SECTION 12AA OF THE INCOME TAX ACT 1961.

ORDER UNUER oE L N e S e —— —————

-

The 2nove Trust/Seciety/Association/ Companyl-others/, bearing PAN AACTN7857J was constituted by
Trust Deed / Men dum-of-A iation dated 29/11/2017 registered with Sub-Registrar’s Office/ Registrarof

n-of
= on 29/11/2017.
2 The Trust Deed LM dum-of-A ation_has-subsequently-been-amended/m
! guentl :
S Daed LA dmant Deed L Alteration-io-Me durm of Association/others-dated XOUXX duly-regh d-on XXDOL
g - - o i) —_—

3 The zbcve TRUST filed 2n application seeking Registration u/s 12 AA of the Income tax Act, 1961

£ On going through the objects of the TRUST and its proposed activities as enumerated in the Trust Deed /
Nes cumcih iation, | 2am satisfied about the genuineness of the TRUST as on date.

S The zprication has been entered at SL.No.1105 maintained in this office. The above Trusi is according’;
registerad 2s 2 PUBLIC CHARITABLE TRUST u/s 12 AA of the Income Tax Act, 1961 with effect from 29/11/2017

It is hereby clarified that the Registration so given to the Trust/institution is not absolute. Subseguently. 71
found that the activities of the Trust/lnstitution are not genuine or are not being carried out in accordance with e
objects and clauses of the Trust Deed / Memorandum—of-Association submitted at the time of registration of
modied with the approval of the Commissioner of Income-tax (Exemptions), Chennai or there is 2 violation of the
orovisions of Saction — 13, the Registration so granted shall be cancelled as provided u/s 12 AA (3) or 12AA(4) of the
Income Tax Ac: Further, this approval is also subject to the Trust/Seciety/Association/Company/-Others/ comoyng
%o the provisions of the proviso to sec 2(15) of the Income Tax Act 1961.

7 e

Granting of Registration u/s 12AA does not confer any automatic exemption of income from taxation. The
Trustiinstitution should conform to the parameters laid down in Sections 11, 12, 13 and 115 BBC of the L.T. Act
1251 1o claim exemption of its income on year to year basis before the Assessing Officer.

“ This Unigue Registration No. URNo. AACTN7857J/05/18-1 9/T-1105 Should be mentioned in
2ll your future correspondence.

Sdi-
(G.M.DOSS, LR.5)
Commissioner of lncome-tax(Exemptions), Chennai.
Copy to
The Assessee.
2 The ACIT(Exemptions), Coimbatore Circle.
3. Office Copy. - A
JICERTIFIED TRUE COPY// XS NV
(N SRINIVASA RAOQ)
Asst. Commissioner of Income-tax (H.Qrs)(Exemptions),
Chennai.




DEPARTMENT 3 g s
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*_.A—mlnoor,fn M.G. Road, Chennai 600034

URNo. AACTN7857J/05/18-19/T-1105/80G Date: 10.04.2b19

NATURE SCIENCE FOUNDATION

LIG Il 2669, GANDHIMAA NAGAR, PEELAMEDU,
COIMBATORE - 641 004

AACTN7857J

Date of Application : 1211.2018

APPROVAL UNDER SECTION 80G(5)(vi) OF THE INCOME TAX ACT, 1961

The aforesaid Trust-/Sesiety/Companyl/institution has been registered u/s.12AA of the Income
Tax Act with affact from 29.11.2817 vide AACTN7857J/05/18-19/T-1105 dated 03.09.2018. itis certified
that donation made to NATURE SCIENCE FOUNDATION at LIG Il 2669, GANDHIMAA NAGAR,
PEELAMEDU,COIMBATORE - 641 004 shall qualify for deduction u/s 80G(5)(vi) of the Income Tax
Act. 1961, subject to the fulfillment of conditions laid down in clauses [i] to [v] of sub-section (5) of
section 80G of the L.T Act, 1961. -

2 This approval shall be valid in perpetuity with effect from A.Y. 2019-20 unless specifically
withdrawn. The details and validity of the certificate is available @ office.incometaxindia.gov.in

3. The Return of Income along with the Income & Expenditure Account, Receipts and Payments
Account and Balance Sheet should be submitted annually to the ‘Assessing Officer having jurisdiction
over the case. i

4. No change in the Trust Deed/Memerandum-of-Assoeiation shall be effected without the prior
approval of the undersigned i.e. Commissioner of Income Tax (Exemptions), Chennai.

5 Every receipt issued to a donor shall bear the Unique Registration Number e
URNo. AACTN7857J/05/18-19/T-1105/80G and date of this order i.e. 10.04,2019.

6. Under the provisions of secticn 80G(5)(i)(a), the institution/fund registered uw/s.12A,
u/s.12AA(1)(b) or approved u/s.10(23C), 10(23C)(vi)(via), etc., shall have to maintain separate bocks of
accounts in respect of any business activity carried on and shall intimate this office within one month
about commencement of such activity. ; :

Sdi-
{G.M.DJSS, iR 3)
Commissioner of Income Tax (Exemptions)

Chennai
C to:
_ The applicant
2. Guard File
3. The DCIT(Exemptions) Coimbatore Circle. 3
JICertified True Copy// gw
; (N. SRINIVASA RAO)

Assistant Commissioner of Income-tax (H.ars)
(Exemptions), Chennai.
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FOBRAM NO. 10AC

(See male 1TAMN1AAZC)
Oirder for regismation

1 PAM AACTHTESTT
2 MName HATURE SCTENCE
FOURNDATION

Ia Address
FlatDoor Buillding LIG-IT, 2659
MName of premises Building WVillage GANDHIMA A MNAGAR
Road Street Post Oiface Coimbatore South
AreaTocality COIMBATORE
Toram/ Cliny Dhsiric Gandhimasnarar 5.0
State Tanml Madu
ConmiTy INDLA
Pin Code Zip Code G41004

3 Doomment Identification Mornker AACTHTESTIEZO21501

4 Application Mumber TI0005830271021

5 Unique Begistration Mumber AACTNTESTIEZO21S

& Sernon/'sab-secion/clmse‘sub-claze proviso m | 01-Sub clause (1) of clawse (ac) of
wiich regisiration is being sranied sub section (1) of secton 124

7 Diate of remistration 03-11-2021

B Assassment year of vears forwhich the oust or | Froma A% 2022-23 o AT 3G
mstiteion is registered 2027

o Cirder for registradon
a. Afier considering the application of the applicant smd the material available on
record, the applicani is harelry regisiraton with effect from the assessmens
vear mentioned at serial no & above subject to the conditions mensioned in row
mumber 10.
k. The taxability, or otheratise of the income of the applicant would be separataly
comsiderad as per the prowisions of the Income T Aot 1961
. This order is liable to be withdrram by the prescribed auhonity if it is subsequenily
foomd that the actvites of the applicant are not gemunne or if they are not camied oot
in accordance with all or any of the conditions subject o which it is zranfed if it is
foomd that the applicant has uhmaimrmnmh\ frand or nisrepresentation of
facts or it is foumd that the assesses has vielated any condition prescribed in the
Income Tax Act 1061

10 Conditions subject to which regisiration is being sramted

The regisation is granted subject to the following condigons:-
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0. This certificate cannot be used as a basis for clamine non-deduction of ta at
source in respect of imvestments etc relating to the Trust’ Institnton

p. All the Public Money so received imncluding fior Corpus or amy contribution shall be
routed throwsh 2 Bank Account whiose mumber shall ba -:-nmm:::ated to Office of
the Funsdictional Conmmissioner of Income Tax.

q. The icant shall comply with the provisions of the Income Tax Act, 1961 read
with the Income Tax Rules, 1962,

r. The registraton and the Unique remisration mmber has been metantly sranted and
if at amy pﬁimufﬁmairism%l;i form for registration has not been duly Alled
m by mot providing, fully or partly, or by providing false or moomect mformation or
docments required o be provided wnder sub-mule (1) or (2) of rule 174 or by not
complying with the requirernents of sub- rule (3) or (4) of the said mle, the
registration and Unique Regstraton Mumber , shall be cancelled and the
mgmﬁmmiml{ahﬂﬂbedemedmhﬂwnwahmgrmdm'mm

Mame and Desisnation of the Fegisration Principal Commissioner of Incoms
Grannng Aushority Tax/ Commmssioner of Income Tax
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Certificates of Waste Management Auditors

. ISO Environment Management System (14001:2015) of
Dr. S. Rajalakshmi, Chairman of NSF.

. ISO Environment Management System (14001:2015 TUV
NORD) of Dr. A. Geethakarthi, NSF Environment Auditor.

. Indian Green Building Council (IGBC AP) Accredited
Professional and Associated Chambers of Commerce and
Industry of India (ASSOCHAM) of Dr. B. Mythili
Gnanamangai, Vice-Chairman of NSF.

. Botanist and Subject Expert of Plant Taxonomy of Dr. D.
Vinoth kumar, Joint Director of NSF.

. Bureau of Energy Efficiency (BEE) and National Productivity
Council of Er. N. Dinesh kumar and Dr. N. Balasubramanian,
Certified Energy Auditors of NSF.
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Global

( 56/(1‘(’ rcale g/ . g /faéyz(?ﬂ//o

TNV hereby certifies that

). Rajalakshmi

has successfully completed the 5 days

Auditor / Lead Auditor Training Course which meets the training requirements of the
Exemplar Global and has been declared as competent in the following competency units

- EM: Environmental Management System
- AU: Management Systems Auditing
- TL: Leading Management Systems Audit Teams

N0 14001:2015

Issue Date: 17" Jun. 2021
Training Date : 20" to 24" May. 2021
Certificate Number : 2106170721010105

0
b

Authorised Signatory
(Pra\gyesh Singh)

This course is certified by Exemplar Global vide r
Note: The course conforms to the principles and practic
Jor compliance with standards. This certificate re
certificate is recognized by Exemplar Glo
please write to Mail: info@isoindi




PR315: 1SO 14001:2015 Lead Auditor
(Environmental Management Systems)
Training course

Certificate of Achievement

Geethakarthi Alagarsamy

has successfully completed the above mentioned course and examination.
23rd - 27th March 2019
COIMBATORE, INDIA

Certificate No. 35242817 02
Delegate No. 171136

for NORD CERT GmbH Essen, 2019-04-26

The course is certified by CQl and IRCA (Certification No. 18125). The leamer meets the training requirements for those seeking
certfication under the IRCA EMS Auditor certification scheme.

TOV NORD CERT GmbH LangemarckstraBe 20 45141 Essen www.tuev-nord-cert.com

€)CQl | IRCA

CERTIFIED COURSE
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HATIONAL PEODUCTIVITY SCOUNGOIL

Certificate of Achicbhement

Is conferred upon

SREEDHARAN .K

on successfully completing process required for Internal Auditor
In the E-training

” INTERNAL AUDITING BASED ON ISO 45001
OCCUPATIONAL HEALTH AND SAFETY MANAGEMENT SYSTEM”

Conducted during 9t to 11th June ,2021

(r_;f\JC‘L\c:\ L’\ (= K

Regional Director
NPCBBSR/W66/9-11/6/2021/1  National Productivity Council, Bhubaneswar, India




Confederation of Indian Industry

The Indian Green Building Council
hereby certifies that

B Mythili Gnanamangai
has successiully demonstrated knowledge on the Graen Building Design & Construction, Bulding
Standards & Codes, IGEC Resources & Pracesses and Green Design Strategies & their impacts,
recuired to be awarded tha title of

IGBC Accredited Professional

~

oL s - N
K S Venkatagiri V' Suresh Gurmit Singh Arora
Vce-Ghal

Exacutive Drecior Chawmar rmasn
CnGore, GBC Incian Green Bullding Counci Indian Green Bulding Council

>

7 ASSOCHAM

ASSOCHAM ferehy cortifics that

Dr. B. Mythie Gnanamangaé

has successfully passed the

Green and Eco-friendly Movement Certified Professional Test (GEM CP)
with
“E’ % 5 P “E ”
o
16 July, 2021

He/she is now eligible to execute the GEM Sustainability Centiftcation Puojects.
ASSOCHAM feels proud to award the GEM Centified Professional title to him/hev.

Pankaj R. Dharkar Deepak Sood
Chairman, GEM GEM CP 20/649 Secretary General, ASSOCHAM
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BUREAU OF ENERGY EFFICIENCY

Examination Registration No. : . EA14056  coria) Number. 2176
Certificate Registration No. :

Certificate For Cerfified Energy ianager

This is to certify that Mr/Mrs/Ms. Dinesh Kumar D
Son/Daughter of Mr/Mrs. . R M Dhanasekaran who has passed the National
Examination for certification of energy manager held in the month of .O¢tober 2011
qualified as certified energy manager subject to the provisions of Bureau of Energy Efficiency
(Certification Procedures for Energy Managers) Regulations, 2010.

This certificate shall be valid for five years with effect from the date of award of this certificate
and shall be renewable subject to attending the prescribed refresher training course once in every
five years.

His /Her name has been entered in the Register of certified energy manager

being maintained by the Bureau of Energy Efficiency under the

is deemed to have qualified
for appointment or designation as energy manager under clause (/) of Section 14 of the Energy
Conservation Act, 2001 (Act No.52 of 2001).

4

Disitally Sizned: RAKESH KUMAR RAI Secretary
Sun Mar 01 10:58:55 IST 2020 Byenn of Knevgy Bicloncy

BEEN i New Delhi
Secretary, ew Delhi

Dates of attending the Dates of attending the Secretary's
refresher course refresher course Signature

22.12.2019
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Regn. No. EA-7391 Certificate No. 5093

Mano Rl Fiod ucliviry eounel

National Productivity Council
(National Certifying Agency)

PROVISIONAL CERTIFICATE

This is to cartifiy that Me. [ Ms. ......... M@Mﬁmnm
son | dangfiterof Mtonrr. M INOOAFURUELIGOURAT ...
has passed the National Cerrificarion Exansination for Enerqy Auditors fteld in December - 2009, conducted on
behnlf of the Burzan of Encrgy Efficiency, ainistriy of Power, Gevernment of India,

He [ She is qualified as Certified Enerqy Manaqer aswelf as Certified Energy Auditor,

He | She shall be erevitled to  pracrice as Enevqy Auditor under the Energl Couservation Act 2001, subject to the

fuifiliment of qualifications for the Accredited Enerqy Anditor and issue of certificate of Acereditation &y ehic Biean
of Energy Efficiency underéhe said Act,

This certificate is vafid il the issuance of an official certificate by the Burean of Enevqy Efficicncy.

Piace : Chehnai, Indfa
. =
Date: Ip Tﬂﬁmﬂ'}' 2010 Coftroller of Examination

pt

on OnePlus

esh




TECHNICAL REPORT OF
ENERGY AUDIT

Submitted to
SRI INDU COLLEGE OF ENGINEERING & TECHNOLOGY
RANGA REDDY -501 510,
TELANGANA, INDIA

Date of Audit: 19.07.2023
Valid till: 20.07.2025

Submitted by

Regd. No. 114/ 2017

NATURE SCIENCE FOUNDATION

(A Unique Research and Development Centre for Society Improvement)
ISO QMS (9001:2015), EMS (14001:2015), OHSMS (45001:2018) & EnMS
(50001:2018) Certified and MSME Registered Organization

No. 2669, LI1G-I11, Gandhi Managar, Peelamedu
Coimbatore - 641 004, Tamil Nadu, India
Phone: 0422 2510006, Mobile: 9566777255, 9566777258
Email: director@nsfonline.org.in, directornsf@gmail.com
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1. Introduction

An energy audit is a survey in which the study of energy flows for the purpose of
conservation is examined at an organization. It refers to a technique or system that seeks
to reduce the amount of energy used in the Organization without impacting the output.
The audit includes suggestions of alternative means and methods for achieving energy
savings to a greater extend. Conventionally, electrical energy is generated by means of
fossil fuels, hydraulic and wind. The availability of fossil fuels and their depletion rate,
insist the need for alternate energy systems and conservation of electric energy. In
general, the primary objective of an energy auditing and management of energy
consumption is to offer goods or services at the lowest possible cost and with
the least amount of environmental impact (Backlund and Thollander, 2015). The need
for an energy audit is to identify the savings potential and cost reducing methods,
understand the ways in which fuel is used, where, the waste occurs and find the scope
for improvement.

An energy audit is proposed and conducted to ensure that energy saving practices
are implemented and followed in Educational Institutions and Industrial sectors in a
sustainable way. Preparation and completion of a questionnaire, physical examination
of the campus, observation and examination of documentation, key person interviews,
data analysis, measurements and suggestions are all part of the audit process. Energy
audit involves several facts including energy savings potential, energy management,
finding alternatives, etc. (Cabrera et al., 2010; Rajalakshmi et al., 2021). With these
facts in mind, the audit’s specific objectives are to assess the competence of the
sustainability management and control system, as well as the departments’ compliance
with applicable rules, policies, and standards (Leon-Fernandez and Dominguez-
Vilches, 2015). It has the potential to have a significant influence on the organization’s
operational cost as well as the environmental impact (Bae and Seol, 2006; Singh et al.,
2012).

Energy Conservation Building Code (ECBC) is established in the year 2017
which provides minimum requirements for the energy-efficient design and construction
of buildings across India. It also provides two additional sets of incremental
requirements for buildings to achieve enhanced levels of energy efficiency that go
beyond the minimum requirements. Bureau of Energy Efficiency (BEE) came into force
in 2002 towards implementation of energy saving practices in an organization. Energy-
efficiency labels are information affixed to manufactured products and usually
communicate the product energy performance (Ingle et. al, 2014). BEE has developed
a scheme for energy efficiency labelling of buildings coinciding with the star ratings of
the building at accelerating energy efficiency activities.

BEE Star Rating Scheme is based on actual performance of the building as well
as equipment in terms of specific energy usage termed as ‘Energy Performance
Indicator’ by means of star ratings labelled items used which will be useful for energy
savings in a sustainable manner (Mishraand and Patel, 2016). Energy audit programme
provide aid in maintaining a focus on energy price variations, energy supply availability
and efficiency, determining an appropriate energy mix, identifying energy-saving
technology, retrofitting for energy-saving equipment and so on (Gnanamangai et al.,
2021, 2022 Rajalakshmi et al., 2019) In general, an energy audit process dealt with the



driving conservation concepts into reality by giving technically possible solutions
within a specified time limit while also considering the economic and other
organizational issues (Asnani and Bhawana, 2015). It also dealt with the uncover ways
to cut operating expenses or reduce energy use per unit of production in terms of
savings. It serves as a “benchmark” for managing energy in the organization for
planning more energy-efficient use across the board (Cabrera et al., 2010).

2. Need for an Energy Audit

In an organization, the top three operating expenses are energy, labour and
materials. Relating the manageability of the cost or potential cost savings in each of the
above components, energy management is found to be the top ranker and thus energy
management constitutes the essential part in reducing the cost. Energy Audit helps in
understanding the ways energy and fuel are being used in any organization, and
identifies the areas where wastes occur and the scope for improvement exists. The
Energy Audit gives a positive orientation to the energy cost reduction, preventive
maintenance quality control programmes and will help to keep focus on variations
which occur in the energy costs, availability and reliability of supply of energy. The
main objective of Energy Audit is to find ways to reduce energy consumption per unit
of product output. The Energy Audit provides a “bench-mark” and a basic planning for
managing energy and for more effective use of energy throughout the organization.

The Ecofriendly-campus concept essentially focuses on the efficient use of
energy conservation and its savings opportunities in a sustainable way. It also gives
importance for reduction of contribution to carbon emissions, carbon footprint
calculation, use of star rated equipment, encouraging energy use conservation practices
in all buildings, reduce the organization’s energy consumption, reduce wastes to landfill
and integrating environmental considerations into all contracts and services considered
to have significant environmental impacts (Anirudhan et al., 2023) Auditing for Energy
Management may be studied in terms of energy savings and opportunities. In general,
energy cannot be seen, but we know it is there in wire, pipes and other non-living
materials because it shows visible effects in the forms of heat, light and power. The
energy consumption, energy sources, energy monitoring, lighting, vehicle movement,
electrical and electronics appliances and transportation are addressed by this indicator.

Energy usage is an important aspect of campus sustainability and requires no
explanation for its inclusion in the assessment (Shriberg, 2002). However, energy
saving, and opportunities may be taken into consideration while energy is extensively
used (Choy and Karudan, 2016). An old incandescent bulb uses approximately 50W to
100W while an energy efficient LED uses only less than 10 W which shows the positive
indication on energy savings. Energy auditing deals with the conservation methods to
reduce its consumption related to environmental degradation. In addition, suggestions
and recommendations might be given after auditing which in turn useful for energy
savings. Thus, it is essential for any environmentally responsible institution to examine
its energy use practices at least once in two or three years using internal and external
auditors (Sri Santhya et al., 2022) The conduct of energy audit using internal and
external energy auditors is playing important role in any organization in terms of energy
management. The Energy audit is able to measure the impact of energy potential in an
organization so that it helps in determining the better ways to manage the impact on



environment. In addition to liquid and solid wastes and electronic wastes energy
potential and biodiversity audits, attempts may be made to measure the carbon footprint
in the organization based on the amount of carbon emissions created by the electrical
appliances, vehicles and human population. It takes into consideration the measure of
bulk of CO2 equivalents exhaled by the organization by which the carbon footprint
accounting is done. It is necessary to know how much the organization is contributing
towards sustainable development in terms of energy management is being done. It is
therefore recommended to measure the carbon footprint in each organization which
may be useful for maintaining the ecofriendly campus to the stakeholders (Sreekala et
al., 2023)

3. Aims and Objectives of an Energy Audit

An energy audit is a useful tool for developing and implementing comprehensive
energy management plans of an organization. The aim of an energy audit is to identify
the energy efficiency, conservation and savings opportunities at the premises of the
audit sites in a systematic manner. The audit process is carried out as per the following.

e Review of energy saving opportunities and measures implemented in the audit
sites.

¢ Identification of additional various energy conservation measures and saving
opportunities.

e Implementation of alternative energy resources for energy saving opportunities
and decision making in the field of energy management.

e Providing a technical information on how to build an energy balance as well as
guidance to be sought for particular applications.

e Detailed analysis on the calculation of energy consumption, analysis of latest
electricity bill of the campus, understanding the tariff plan provided by the central
and State Electricity Board.

e List ways that the use of energy in terms of electricity, electric stove, kettle,
microwave, LPG, firewood, Petrol, diesel and others.

e Analysis of electricity bill amount for the last two to three years, amount paid for
LPG cylinders for last one year and amount paid for water consumption for human
beings and watering to the plants.

e Use of incandescent (tungsten) bulb and CFL bulbs, fans, air conditioners, cooling
apparatus, heaters, computers, photo copiers, inverter, generators and laboratory
equipment and instruments installed in the organization (for example- 60-watt
bulb x 6hours x number of bulbs = kwh).

e Alternative energy sources / nonconventional energy sources are employed /
installed in the organization (photovoltaic cells for solar energy, windmill, energy
efficient stoves, Biogas, etc.).

e Creating awareness among the stakeholders on energy conservation and Creating
awareness among the stakeholders on energy conservation and utilization.



4. Benefits of an Energy Audit

>

Reduced Energy Expenses: The most obvious benefit is that the less energy the
Organization uses, the less money that the Organization will have to spend on
energy costs.

Identify Problems: An energy audit can also help to identify any issues that the
equipment might have. For example, the auditor could find small leaks in the
compressed air system. These leaks would cost a significant amount of money if
it is not noticed. Auditors can also detect dangerous health risks like the carbon
monoxide that’s emitted from equipment that hasn’t been vented properly. With a
regular energy audit, the organization will be able to address these kinds of issues
promptly to help ensure the health and safety of the staff members.

Increased Employee Comfort: During the audit, the Organization might learn
about changes that have been made regarding insulation and air sealing.
Completing these enhancements will help create a more reliable and more
efficiently cooled or heated space for the employees. In turn, more comfortable
employees tend to be more productive, so not only will the Organization save on
energy costs, but may also improve overall well-being.

Personalized Recommendations: Working with an energy expert can help learn
about new energy-efficient technologies. The professional will customize a plan,
recommending which upgrades will give the most return on investment. These
might include updated lighting systems, a new HVAC system, weatherization
measures like insulation and air sealing and more. While some of the
recommendations might have a substantial up-front cost that many of them will
pay for themselves in a short period of time with significantly reduced energy
expenses.

Show Environmental Concern: By taking steps to be more energy efficient, the
Organization will be showing the employees and clients that the organization cares
about the impact on the environment.

Increased Property Value: Using the recommendations of an energy auditor to
make facility more energy efficient could also help to increase its overall worth.
Things like solar panels, high-efficiency LED lighting, and weatherization
procedures are all things that contribute to a higher property value.

Longer Equipment Lifespan: An energy auditor might recommend to update
some of the equipment for maximum energy savings. If the Organization decide
to upgrade, it will not only save on energy costs, but also expect the equipment to
last a long time. This is because newer, more energy-efficient equipment doesn’t
have to work as hard as older, outdated units to provide the same level of
performance.

Energy audit evaluation: Energy audits will evaluate the Organization “as a
whole”, the aim is to consider a wide range of available alternatives (Electrical,
Mechanical, Thermal Water and Transportation).

Energy audit Opportunities: The audit will not only inform about the
opportunities but also provide information with financial analysis. This will enable
prioritization based on financial benefit and return on investment. It provides
technical information regarding the proposed energy conservation measures.
Analysing the quality of Energy Audit: A good quality audit will investigate the
historical energy usage and find the essential issues using statistical methods. It



provides information with emissions analysis to help understand the benefits of
the decisions from an environmental standpoint. The audit provides benchmark
information to help compare the energy use performance with others.

5. Procedures followed in an Energy Audit

In order to conduct an energy audit, several methods are adopted in the audit
sites in which walk-through audit is conducted. The balance of total energy inputs with
total energy outputs and identification of all energy streams in a facility are taken into
account. The amount of energy used by each of its energy streams are calculated as per
the methodology mentioned in the audit Manual. The top three operating expenses of
the Organization are typically observed to be energy (both electrical and thermal),
labour and materials. During the audit, physical verification of Lighting, Ceiling, Table
and Exhaust Fans, A/C machines, Solar panels, Heaters, Generators, Uninterrupted
power supply machines, ventilators, load fixtures and verification of installed energy
efficient system’s capacities are carried out. Inspection of when the cost or prospective
cost savings in each of the above components are considered, energy always wins and
the energy management task becomes a key cost reduction area.

The energy audit assisted in better understanding how energy and fuel are used
in the Organization as well as identifying waste factors and development potential
towards energy savings opportunities. Finally, after the audit process, the energy audit
included suggestions for energy cost reduction, preventive maintenance and quality
control activities, all of which are critical for the utility operations in the auditee
(Organization).

The audit involved visiting the campus and physical verification of the loads and
sources installed. The entire campus is divided into different sections and those sections
are audited in which electrical fittings and energy supply are monitored. The production
process flow is studied and electricity consumption are measured. Location of the
electrical machines, conditions of them and their accessories are inspected through
physical verification is observed as per the regulation of Indian Green Building Council
and World Green Building Council (IGBC, 2021).

The energy bill from the supply utility company (Example: Tamil Nadu Electric
Generation and Distribution Corporation Limited, Chennai) is audited and assessed for
the load demand requirement and efficient consumption of energy. Stakeholders are
interacted with the scope for improvement and energy management during the audit.
Potential areas in which the scope of energy conservation and saving opportunities
available in the current context have been identified and suggested for implementation
to the Organization. It may be useful to check where carbon emission is prominent
which could be taken into account to reduce. The audit involves visiting physical
position of load and carry out inventory of load. Due measurement of electrical load of
equipment and circuit is carried out. Energy bill received from Electricity Board is
audited and studied for KWH requirement and how efficiently energy is used. Various
factors are interacted, familiarized with energy audit and involved for successful and
result oriented energy audit. Energy conservation and saving opportunities are
identified during round and measurement for implementation.



6. Types of Energy Audit

The Energy Audit types depends on the following factors:
« Industry/ Organization type and its function
« Intense and the extent to which final audit is required, and
« The magnitude of cost reduction

Thus, Energy Audit can be classified into the following types.
1) Preliminary Energy Audit
2) Detailed Energy Audit
3) Potential and magnitude of Energy Audit
4) Comprehensive Energy Audit

6.1. Preliminary Energy Audit Methodology
Preliminary energy audit gives a quick access to:
» Estimating and establishing energy consumption in the organization
» Estimate the scope of audit
« ldentify the areas of maximum energy consumption
 ldentify the areas of improvement
» Setting benchmark
« Performing Preliminary energy audit uses existing data.

6.2. Detailed Energy Audit Methodology

The detailed Energy audit offers the most accurate estimation of energy savings
and cost. A comprehensive audit provides a detailed energy implementation plans for a
facility, as it evaluates all major energy consumption systems. It considers the effects
of all projects, accounts for the energy use of all major equipment, and includes detailed
energy cost saving calculations and project cost. Energy Balance is the key element in
detailed energy audit. The estimated use is compared to utility bill charges. There are
three phases in detailed energy audit

Phase | - Pre -Audit Phase
Phase Il - Audit Phase
Phase 11l - Post Audit Phase

6.3. Potential and Magnitude of Energy Audit

A systematic and structured method is necessary for an efficient working of
energy audit process. An initial site study is carried out for planning the procedures
necessary for an audit.

Initial Site Study and Preparation for Detailed Auditing
An initial site study visit might take one or two days and gives the Energy
Auditor an opportunity to meet the concerned person (Auditee), to familiarize with the
site and to assess the procedures necessary to carry out the energy audit.
During the initial site visit the Energy Auditor carries out the following actions: -
« Discussing the aims of the energy audit with the audit study site’s management.
« Discussing the economic factors associated with the recommendations of the
audit.



« Analysing the major energy consumption data with the concerned person.

« Obtaining the available audit site drawings — building layout, electricity
distribution, steam distribution, compressed air distribution, etc.

« Conducting Walk-through audit around site.

The main aims of this visit are:
« Finalising the Audit team members
« Identifying and analysing the main energy consuming areas during the audit.
« ldentifying existing instrumentation/ additional metering required.
o To decide if any meters will have to be installed prior to the audit eg. kWh,
steam, oil or gas meters.
« ldentifying the instruments required for carrying out the audit.
« Planning the time management
« Collecting the macro data on major energy consuming areas.
« Conducting awareness meetings/ programmes.

6.4. Comprehensive Energy Audit

A comprehensive audit can take from several weeks to several months depending
on the nature and complexity of the site to complete the audit process. Detailed study
Is carried out to establish and investigate the energy and material balances for specific
departments. Possible checks of plant operations were carried out over extended periods
of time, at nights and at weekends as well as during normal daytime working hours, to
ensure that nothing is overlooked.

The audit report includes list of energy inputs and product outputs by major
department or by major processing function and estimates the efficiency of each step of
the Organization. The methods for improving the efficiency will be listed, and it also
includes preliminary assessment of the cost of the improvements and expected payback
on any capital investment needed. The audit report concludes with specific
recommendations for detailed engineering studies and feasibility analysis. The
comprehensive energy audit is useful in identifying the major energy consuming areas
to be surveyed during the audit and to identify any existing instrumentation/ additional
metering required. Proper care should be taken while identifying the instrumentation
required for carrying out the audit and to plan the time management for collecting the
macro data from energy consuming areas.

The information to be collected during the detailed audit includes:

1. Energy consumption by type of energy, by department/area, by type of process
equipment, by end-use

2. Energy cost and tariff data

3. The distribution and generation of site services (eg. Electricity, Compressed air,
steam).

4. Sources of energy and its supply (e.g. Electricity from the grid or self-
generation)

5. Potential alternative for fuel substitution, process modifications and the use of
co-generation systems (combined heat and power generation).

6. Energy conservation and management awareness training programs within the
Organization.



The audit team collects the following baseline data:
« Major Equipment details, process/technology used
« Water consumption
o Fuel usage
» Capacity utilisation
« Electrical energy consumption
« Steam consumption
« Yield/ Efficiency

7. Carbon footprint

The Carbon footprint per year is calculated (www.carbonfootprint.com) based on
electricity usage per year in which CO, emission from electricity and the sum of
transportation per year in terms of number of the shuttle buses service operated by the
Organization and number of cars, motorcycles and trucks entering in the Organization
campus.

These factors are multiplied with total number of trips in each day and
approximate travel distance of vehicles covered in each day with a coefficient (0.01) to
calculate the emission of CO, in metric tons per year. Humans contribute to a massive
increase of carbon dioxide emissions by burning fossil fuels, deforestation, and other
industrial activities.

Methane (CHa4) is largely released by coal, oil, and natural gas industries.
Anthropogenic activities are responsible for almost all of the increase in greenhouse
gases in the atmosphere over the last 150 years. The largest source of greenhouse gas
emissions from human activities is from burning fossil fuels for electricity, heat and
transportation (Peters and Romi, 2014) (Plate 1).
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Plate 1. Components of Carbon Foot Print
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The Methodology of the Audit is presented in the following chart

Energy Audit
Preparation

Energy Audit
Execution

Energy Audit
Reporting

Post-Audit
Activities

Plate 2. Flow chart of Energy Audit Methodology
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8. Energy Audit Process
Energy audit is a sequence of tasks performed in a planned manner. It requires
discussion, survey, collection of data, analysis and reporting.

Meeting with Principal and IQAC Coordinators of
Sri Indu College of Engineering & Technology, Telangana with
Audit Team of the Nature Science Foundation
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8.1. Steps involved in an Energy Audit
Step 1: Opening meeting among the audit team and auditees
Step 2: Planning and organizing the energy audit
Step 3: Conduct a walk-through audit at different sites
Step 4: Macro data collection and observation
Step 5: Analysis of data collected from the Organization
Step 6: Best practices followed in the Organization towards energy savings
Step 7: Recommendations for further improvement
Step 8: Exit meeting after the audit to discuss about the audit findings

8.2. Systems studied during the Energy Audit

Physical verification of lighting, fan, a/c machines, ventilators load fixtures.

Verification of installed energy efficient systems.

Inspection of Solar panel, Generators, Uninterrupted power supply machines.

Inspect and verify the maintenance aspects of installed Generators and additional

backup power sources.

e Analyse the electricity consumption through the supply utility company
(Example: Tamil Nadu Electric Generation and Distribution Corporation
Limited, Chennai).

e Review the potential usage of alternative energy resources.

e Review the energy conservation awareness among the stakeholders for optimum
use of electricity and its savings.

8.3. Planning and organizing the Energy Audit

Planning and organizing are the integral part of the energy audit. An initial visit
to the audit sites is organized and the areas to be inspected are listed. Following the
listing, information on the energy consumption of various blocks in the recent past is
obtained and a planned analysis is carried out.

8.4. Walk-through Audit Process

The main purpose of the walk-through audit is to obtain general information
about the sites in which electrical energy is being used at the maximum. More specific
information has been obtained from the maintenance and operational people during the
time walk-through audit. It also included a walk-through of the facility to become
familiar with the building’s operation and a brief evaluation of facility utility bills
(amount paid for electricity) and other operating data. During the audit the primary
problem areas are discovered.

8.5. Macro Data collection and observation

Current level operation and practices within the campus are assessed and then
the data regarding the number of electrical loads connected in each section are collected.
The power ratings of each component and their respective hours of operation are also
observed and documented for preparing the recommendations to the Organization.
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8.6. Measurements in the Energy Audit process

An energy audit required measurements, such as the energy identification and
quantification, and these quantities necessitate the instruments used in a consistent way.
Some of the basic electrical parameters are monitored during the energy audit such as
Voltage (V), Current (I), Power factor, active power (Kw), apparent power (demand in
Kva), reactive power (Kvar), energy consumption (Kwh), frequency (Hz), harmonics,
illumination level, etc.

9. About the Institution
9.1. Sri Indu College of Engineering & Technology

Sri Indu group of institutions, having completed 39 years successfully, has
grown into one of the best institutions in the one of the leading Groups in Hyderabad,
Telangana. Our Institute is an Autonomous Institutions under UGC, recognized under
2(f) and 12(B) of UGC Act 1956, approved by the All-India Council of Technical
Education (AICTE), NBA Accredited, NAAC in pipeline and An ISO 9001: 2000
Certified College and Permanently Affiliated to INTUH.

Sri Indu has succeeded in bringing various good companies to its campus for
placements. All in all, more than 589 students have been placed through campus
placements till date during the academic year 2017-18. Sri Indu Group believes in
Bridging Gap between Industry & Research of the students who joined so as to make
them apt for facing the challenges of industry and society.

Vision
"To be a premier institution in engineering & technology and management with
competence, values and social consciousness.™

Mission
» Provide high quality academic programmes, training activities and research
facilities.
» Promote continuous industry-institute interaction for employability,
entrepreneurship, leadership and research aptitude among stakeholders.
» Contribute to the economic and technological development of the region, state
and nation.

Quiality Policy

SICET is committed to provide consistent quality education and training to
students in the field of the Engineering and Technology to achieve international
recognition for its contribution in the field of Engineering and Technology with 30
Years of enriched experience in the arena of Education. To achieve the quality
objective, continuous monitoring evaluation.
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9.2. About Nature Science Foundation (NSF)

NSF is 1SO 9001:2015, 14001:2015, 45001:2018 & 50001:2018 certified and
registered with Ministry of Micro, Small and Medium Enterprise (MSME),
Government of India Organization functioning energetically towards the noble cause of
nature conservation and environmental protection. NSF is managed by a board of
trustees of NSF Public Charitable Trust under the TN Societies registration Act 1975
(TN Act 27 of 1975) on 29th November, 2017 at Peelamedu, Coimbatore 641 004,
Tamil Nadu, India with Certificate of Registration No. 114 /2017. In addition, NSF has
12A, 80G and Form 10AC certificates for income tax exemption and implanting various
Government schemes. The main motto of the NSF is to “Save the Nature to Save the
Future” and “Go Green to Save the Planet”. NSF Branch Offices are also functioning
effectively at Gorakhpur, Uttar Pradesh and Faridabad, Haryana, India to adopt the ‘Go
Green Concept’ in a big way. NSF family is wide spread across India with over 115
state-wise Lead auditors to conduct Green and Environment Audits.

NSF is functioning strenuously to conduct different awareness programmes and
implement various schemes to public and school / college students towards the noble
cause of nature protection. Some of the programmes are also being organized for the
benefit of tribal communities to create the supply chain for biodiversity conservation
studies. The objectives along with vision and mission are illustrated to promote
educational and environmental awareness programmes through social activities for
enhancing the quality of life and to conserve nature from environmental pollutants using
traditional and modern technologies for sustainable land management. NSF is educating
the tribal community children through social service and towards the upliftment of
tribes as a whole and make them as entrepreneurs.

International Eco Club Student Chapter (IECSC) has been established for
Student volunteers and faculty members are encouraged to conduct National and
International events, Student Technical Symposium, Distinguished lecture programme,
Environment Day celebration, Ozone Day celebration, Project model exhibition,
Awareness programmes on Environmental pollution, Biodiversity and Natural
resources conservation etc. with the financial support of the Foundation. NSF is being
released ‘Magazine’ and ‘Newsletter’ biannually to share the information about
Environmental awareness programmes on biodiversity conservation, seminar on soil
conservation, water management and solid waste management, restoration and
afforestation programmes in Western Ghats of southern India.

In order to encourage the students, members of faculty, academicians, scientists,
entrepreneurs and industrial experts those who are involving in nature protection and
biodiversity conservation studies across the world, NSF tributes the deserved
meritorious candidates with various awards and honours such as ‘Best Faculty Award’,
‘Best Women Faculty’, ‘Best Scientist Award’, ‘Best Student Award’, ‘Best Research
Scholar Award’, ‘Best Social Worker Award’, “Young Scientist Award’, ‘Life-Time
Achievement Award’ and ‘Fellow of NSF’. These award and honours will be given to
the deserved meritorious candidates during the ‘Annual Meet and Award Distribution
Ceremony’ which will be conducted every year during the first week of January.
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NSF has introduced various types of Audits such as ‘Eco Audit’, ‘Green Audit’,
‘Energy Audit’, ‘Hygienic Audit’ Water & Soil Audit, Plastic Waste Management
Audit, Biomedical Waste Audit, Solid Waste Management Audit, E-Waste
Management Audit, Academic & Administrative Audits including 1SO certification
process to Academic Institutions, R&D Organizations and Industries towards the
accreditation process as well as maintaining a hygienic eco-friendly environment to the
stakeholders in their campus. All audits will be conducted as per the Checklist prepared
by the NSF ISO Criteria and in compliance with Government Law and Environmental
Legislations including World / Indian Green Building Council and the concept of
Swachh Bharath Abhiyan under Clean India Mission. Green campus and Environment
Policy, Purchase Policy, Energy Policy, MoU, International Eco Club Student Chapter.

Table 1. Audit processes are being conducted through the certified Auditors as per
the guidelines of NSF

Audit Certified Auditors Certified Auditors
Green Audit e IGBC - Indian Green |» Dr.S. Rajalakshmi
Building Council » Dr. R. Mary Josephine
e GBCRS - Green Building » Dr. B. Mythili Gnanamangai
Code and Green Ratings | > Er. N. Shanmugapriyan
Systems
e GRIHA —Green Rating for
Integrated Habitat
Assessment
Energy Audit |e BEE - Bureau of Energy |»> Er. D. Dinesh Kumar
Efficiency » Er. N. Shanmugapriyan
e LEED - Leadership in » Dr. N. Balasubramaniam
Energy and Environmental | > Dr. P. Thirumoorthi
Design » Dr. G. Murugananth
e CII-Green Co — Green Co
Rating System Felicitator
Environment |e IGBC -Indian  Green | > Dr. S. Rajalakshmi
Audit Building Council > Dr. A. Geetha Karthi
e ASSOCHAM - Associated | » Dr. R. Mary Josephine
Chambers of Commerce | » Dr. B. Mythili Gnanamangai
and Industry of India » Er. N. Shanmugapriyan
e FSRS - Fire Safety &
Rescue Services
Hygiene Audit | ¢ FSMS -~ Food Safety | » Mrs. Gaanaappriya Mohan
Management System & » Dr. R. Sudhakaran
e Occupational Safety & |» Dr. N. Saranya
Health (1SO 22000:2018)
e SBICM - Swatch Bharath
under India Clean Mission
Waste e Water & Soil Audit, |[» Mrs. Gaanaappriya Mohan
Management Plastic Waste |»> Dr. R. Sudhakaran
Audits Management Audit, > Er. N. Shanmugapriyan




Biomedical Waste Audit,
Solid Waste Management
Audit, E-Waste
Management Audit as per
the Checklist of NSF

Academic &
Administrative
Audits

Academic &
Administrative Audits as
per the NAAC Criteria and
ISO implantation
procedure

In compliance with the
Environmental legislations
and rules and regulations

> Dr. B. Anirudhan
» Dr. S. Gopalakrishnan
> Dr. S. Senthil Kumar

ISO
Certification

QMS (9001:2015),

EMS (14001 2015),
OHS (45001: 2018),
ISMS (27001:2018),
FSMS (22000: 2018),
QMSMD (13485: 2016),
EnMS (50001: 2018)

VVVVYVYY

Dr. S. Rajalakshmi

Dr. A. Geetha Karthi

Mrs. Gaanaappriya Mohan
Dr. R. Mary Josephine

Dr. R. Sudhakaran




10. Audit Details

Date / Day of Audit
Venue of Audit

Audited by

Audit type

Name of the Auditing
Chairman

Name of the Auditing Team :

Leader

Name of the Lead Auditor

Name of the Energy Auditor :

Name of Subject Expert

Name of the Eco Auditor

Name of Eco & Energy
Officer
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: 19.07.2023
. Sri Indu College of Engineering &

Technology

Ranga Reddy — 501 510,
Telangana,

India

> Nature Science Foundation,

Coimbatore, Tamil Nadu, India.

- Energy Audit
: Dr. S. Rajalakshmi,

ISO QMS, EMS, OHSMS and
EnMS Auditor

Founder & Chairman of NSF

Dr. D. Vinoth Kumar,

ISO QMS, EMS and EnMS Auditor
Joint Director of NSF.

: Er. D. Dinesh Kumar,

Certified BEE, IGBC, ASSOCHEM,
GRIHA & LEED Auditor

Dr. N. Balasubramanian,

Bureau of Energy Efficiency

: Mr. B.S.C. Naveen Kumar,

Senior Faculty, Mahatma Gandhi
National Council of Rural
Education, Ministry of

Higher Education, Hyderabad.

: Er. S. Srinivash,

Tamil Nadu Fire and Rescue
Services,
Coimbatore

: Ms. T. Joys Ememmal,

ISO QMS and EMS Auditor
Programme Officer of NSF
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11. Observations of the Energy Audit
Table 2. 11.1. Facilities visited during the Energy Audit

Date Section where Energy Audit is conducted

19.07.2023

Administrative Block

Power House

Faculty Rooms

Classrooms

Seminar Halls

Auditorium

Laboratories

Computer Centres

Well, Sump and pumps.

Sewage Treatment Plant
Hostel

Library

In the sections, the services offered are monitored, verified and analysed on the

aspects of energy consumption. In all these areas lighting systems forms the major
consumer of electrical energy. The electricity consumption charges are audited and
studied for the load demand requirement and efficient consumption of energy. Stake
holders are interacted and the scope for improvement has been discussed. Potential
areas in which scope of energy conservation and saving opportunities available have
been identified and suggested for implementation.

11.2. Systems Studied during the Energy Audit

1.

5.

Lighting fixtures are verified physically.

2. Installation of energy efficient lighting systems are verified.
3.
4. Installation of power backup systems (generators and UPS) are verified on the

Installation of safety systems are verified

aspect of maintenance and consumption.
The energy conservation awareness among the stakeholders for optimum use of
electricity and its savings are reviewed.

11.3. Energy Consumption and Cost Profile

The following chart shows the profile of energy consumed and the cost for one

year by the stakeholders (Fig.1 and Fig.2).



Figure 1. Electrical Energy Consumption Profile

Figure 2. Overall Electrical Energy Consumption and Cost profile




Table 3. Electrical Energy Consumption and Cost Profile in the Institution.
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S.No Months Cost in Rs. REUITE /. CelpEEIy Ul
in KWh

1. February-2022 97780

2. March-2022 144846 13770
3. April-2022 188987

4, May-2022 216473 18122
5. June-2022 215563 19314
6. July-2022 176086 14828
7. August-2022 155969 12542
8. September-2022 155582 12498
9. October-2022 127193

10. November-2022 159489 12942
11. December-2022 204721 18082
12. January-2023 163924 13446

11.4. Power supply Equipment and Major Loads in the Campus
Table 4. Major Equipment related to Electrical energy utilization in Campus

S.No Equipment Utility Rating/ Quantity
Capacity (Nos)
1.  |LED Tube Lights 18 1055
2. [Flouresecent Lamps 18 50
3. |Halogen Lamps 18 10
4.  |Sodium Vapour Lamp 18 10
5. CFL 18 20
6. |LED Focusing Light 18 10
7. [Tube Lights 18 50
8.  [Solar Water Heater 2000 2
9. |Solar Panel Nil Nil
10. |UPS Nil 13
11. |LCD Projectors 300 65
12.  |Refrigerators Nil Nil
13. |Varanda Light load Nil Nil
14.  |Varanda LED Light Load Nil Nil
15.  [Solar Street Lights 40 40




21

16. |Lift 10Hps 03
17.  \Water Doctors Nil Nil
18. |RO Water Plant & Water Purification System Nil 05
19. |AC (Split, Window and Centralized AC) 1.5,2 Tonnes 95
20. |Stabilizers Nil Nil
21.  |Inverters & Converters Nil Nil
22.  |Air Coolers Nil Nil
23.  [Celling Fans Nil Nil
24.  Pedestal Fans Nil 10
25. [Table Fans Nil 04
26. |Portable Fans Nil 10
27.  |Generators Nil 02
28.  Motor Pumps Nil 08
29. |Compressors Nil 04
30.  |[Vacuum Cleaner Nil 04
31. Biogas Plant Nil 01
32.  |Drip & Sprinklers Irrigation Nil 10
33.  |Ventilators Nil 15
34. |[Exhaust Fans Nil 20
35. |Insect Trap Nil 02
36. JAutomatic Lights Nil 10
37.  [|Internet Connectivity Nil 100 Mbps
38. |Podium containing Mike, Speakers, Amplifiers, Nil 12

Radio, Camera, Sensors, etc.

Computers, Laptops, iPad, Dot matrix Printers Nil 1200,
39.  |Laser Printers, Xerox Machines, Scanners, Server| 500

Fax machines, Inverter with UPS 30




Table 5. Annual Energy Consumption of Fuels in the Institute
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Units Diesel Petrol LPG
S.No Month Consumed | Consumption | Consumption | Consumption
(kWh) (Liters) (Liters) (kg)
1 January 7736 2759 36 06
2 February 13770 4961 62 07
3 March 7756 5820 113 08
4 April 18122 4136 111 06
5 May 19314 4409 72 05
6 June 14828 5633 102 05
7 July 12542 4551 50 07
8 August 12498 4573 50 08
9 September 9272 4526 22 07
10 | October 12942 3640 03 04
11 | November 18082 5880 65 06
12 | December 13446 5765 50 08
Table 6. Transportation Facilities available in the Campus
S.No Type of Vehicle Fuel Used | No. of Vehicles | Non-Pollution
(Diesel in Certified (Y/N)
litres)
1. Bus Diesel 22 Y
10912L trs
Table 7. 11.5 Quantitative and Qualitative Measurement at the Institute
S.No Requirements and checklists of the Energy Conformity
audit Yes | No | NA
Mandatory Parameters
1. | Have internal Energy audit procedures been v
developed and implemented by the Organization?
2. | Have programmes for the achievement of energy v
efficiency and conservation objectives been
established and implemented as on date in the
campus?
3. | Has a Management Representative, Electrical v
Engineer, Staff in charge been assigned for energy
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savings measures on power consumptions?

Have programmes for the achievement of
prescribed financial outlay for current bills for each
building in the campus towards power
consumptions?

Has the organization ensured that personnel
performing environmental specific tasks have the
required knowledge on energy audit (e.g.
education, training programme, seminar,
workshop, camp, etc.)?

Are objectives and targets documented towards
energy audit periodically and any Register is
maintained?

Fluorescent (tube) lights, Incandescent lamp and
sodium vapour lights are replaced with CFL / LED
lamps

Number of Uninterruptible power supply (UPS)
and Power generators for power back-up to
alternative current supply facility in each building

Number of solar panels, solar lights, solar water
heaters installed towards renewable energy
utilization

10.

Ultra-violet lights and any other harmful lights
used with safety precautions

11.

Attempt in reducing the energy expense and
carbon footprint

12.

Disposal facility for hazardous items / materials
arise from electrical gadgets, equipment and
installation

13.

Natural / Mechanical air ventilation at Indoor /
Outdoor auditorium, stadium, seminar halls, class
rooms, etc.

14.

Sign boards indicating Switch OFF / ON, Danger
at Electrical equipment and Power transformers in
the campus towards creating awareness among the
stakeholders as well as energy savings methods

15.

Transformer, Generators and UPS are protected
properly with fencing and kept awareness boards
on ‘Dangers’ and ‘Warnings’

Supplementary Parameters

Signing of MoU with Govt. and NGOs to ensure
about the energy conservation and efficiency in the
campus

Promoting ECON awareness and practice among
the stakeholders is conducted periodically through
Association, Clubs, Forums and Chapters
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3. | The details of public transport, battery operated /
electric vehicles, biofuel use, exhaust fans, boiling
water system, chillers and geysers on energy

savings mode

Exemplary Parameters

1. | Projects and Dissertation works on the energy
conservation and efficiency carried out by students

and staff members

2. | Steps taken to take care of daylighting, AC

machines heat emission and ecofriendly
Refrigerators, etc.

3. | Are all monitoring electrical equipment
appropriately maintained and calibrated?

v

4. | Steps taken towards the procurement of 3-5 star
rated equipment during replacement old ones

v

11.6. Noise level Measurements, Analysis, and Interpretation in the Campus
Noise is all unwanted sound or set of sounds that causes annoyance or can have
a health impact and noise level is measured in decibels (dB). Noise pollution is defined

as consistent exposure to elevated sound levels that
may cause adverse effects in humans or other
living organisms. World Health Organization
(WHO) defined environmental noise (sound
produced by transport, industrial activities,
construction sites, public works and services,
cultural, sporting and leisure activities and
neighbourhood) as noise from all sources with the
exception of workplace noise and recognizes that
noise pollution is an increasing problem.
Prolonged exposure to loud noises (75 dB (A) over
eight hours a day for years) can lead to hearing
loss.

The body can also respond to lower noise
levels. Level of noise are expected to be within 55
dB in residential areas, including institutions.
Class room noise levels are supposed to be around
50 db (Table 8). From the graph above, it is evident
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that most of the noise level values across campus are above the normal permissible
range. Within the auditorium the noise levels were within range. Sound levels in other
areas of campus are largely due to the interactions of people on campus than any other

causes like construction or traffic.

Sound Level Meter / Noise Thermometer are used to measure the noise level in
the surroundings which converts the sound signal to an equivalent electrical signal and
the resulting sound pressure level in decibels (dB) referenced to 20 pPa. Noise level
prescribed by Central Pollution Control Board was presented in (Table 9).




Table 8. Noise level at the Campus
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S.No | Locations Measurements | Major Noise Sources| Remarks
(dB)

1. | Class room 3540+1 Students and No Noise
Staff members Pollution
2. | Auditorium 25.76 £ 1.5 Students No Noise
Pollution
3. | Seminar hall 28.46 £ 1 Students No Noise
Pollution
4. | Library 29.63+5.8 Staff members No Noise
Pollution
5. | Laboratory 33+4 Students No Noise
Pollution
6. | Canteen 35.50+0.4 Publics No Noise
Pollution
7. | Open area 3557+1 Students and staff | No Noise
members Pollution
8. | Parking area 27.4+0.2 Vehicles No Noise
Pollution

Mean 31.33

SE 2.23

CD 3.97

Table 9. Noise Level Standard Prescribed by Central Pollution Control Board,

India Government

Area Code Zone Limitsin dB (A) Leq
Day Night
Time Time

A Industrial 75 70

B Commercia 65 55

C Residential 55 45

D Silence 50 40




26

Figure 3. Noise level at the Campus

Calculation of Carbon Footprint at the Campus

The Carbon footprint calculation can be conducted based on the stage of
Calculation as stated in www.carbonfootprint.com, which is the sum of electricity
Usage per year (Padmini, 2007).

The CO: emission from electricity
= (electricity usage per year in kWh/1000) x 0.84
= (160308 kWh/1000) x 0.84
= 134.65 metric tons
Notes:
Electricity usage per year = 134.65metric tons
0.84 is the coefficient to convert KWh to metric tons

11.7. Ways to reduce Carbon Footprint

Evaluating and understanding the CO- emission can reduce the negative impact
on the environment. Tiny changes can bring good impacts like when it comes to
transportation, food, clothing, waste, etc., the following tips helps in reducing the
carbon footprint (Vinoth Kumar et al., 2021)

Food
« Consumption of local and seasonal products.
« Limiting the consumption of meat and beef.
« Adopting sustainable fishing.
« Avoiding plastic packaging and practising the use of reusable bags.
« Sense of buying only necessary things.
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Clothing
» Taking good care of clothes.
« Buying second hand products or borrowing
« Using the clothes made from recycled products with eco label

Transport
« Adopting carpooling practice, using cycles and public transport
» Usage of No Pollution certified vehicles.

Energy and waste
« Turning down the heating.
o Short showers
« Proper usage of water while brushing teeth or cleaning the dishes
« Proper care while charging the batteries.
« Selecting star rated equipment and EU Energy labelled products
» Reduce and recycle of wastes.

11.8. Light Intensity Measurement at the Campus

Light intensity or light output is used to measure whether a particular light source
provides enough light for an application needed. There is a well-established light level
recommendation for a wide range of applications in lighting industry and also for the
type of space.

Understanding the light intensity helps to properly evaluate whether the space
has adequate lighting conditions or not. Light intensity is measured in terms of lumens
per square foot (foot-candles) or lumens per square meter (Table 10) (lux). Measuring
the amount of light that falls on a surface allows to evaluate if the particular space has
sufficient light to perform the tasks.

A light meter (lux meter) is used to measure the amount of light in a space/on a
particular work surface. The light meter consists of a sensor that measures the light
falling on it and provides the user with a measurable illuminance reading. Light meters
are an especially useful tool for measuring light for safety or over-illumination.

The light intensity is usually measured by taking initial reading, where the
lightings are turned off (Baseline measurement) and the final reading is taken by turning
on the lights in the particular space (illuminated level). Subtracting the baseline
measurement from illuminated level gives the light intensity of the particular room/
space (Table 11)

Table 10. Standards for Comparison

S.No Building Type Space Type IHluminances
(LUX)
1. Barracks / Dormitories | Bed Rooms 300
Laundry Rooms
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Play Room, Nursery, Classroom, 400
2. Educational Buildings | Lecture Hall
Computer Practice Rooms 300
3. Office Buildings Single Offices, Open plan Offices 400
Conference Rooms 300
General ward Lighting 300
4. | Hospitals Simple Examination 500
Examination and Treatment Ward 1000
5. Hotels and Restaurants | Kitchen 500
Buffet 100
6. Sports Facilities Sports halls 300
Corridors and Stairs 500
7. Circulation areas Cloak Rooms, Wash Rooms,
Bath Rooms, Toilets 300
Metal working / Welding 300
Simple Assembly 300
8. Industrial areas Difficult Assembly 1000
Exacting Assembly 3000-10000

Reference set of values for LUX

Source: lumitronlighting.com www.lumitronlighting.com/lighting_nowledge/LUX

Table 11. Light intensity measured at various locations in the Institute

S.No Type of Spaces IHluminances (LUX)
1. Class room 445 +12.8
2. Auditorium 468 £ 25
3. Seminar hall 409.33 + 16
4. Library 421 +7.2
5. Laboratory 397 +3
6. Canteen 495.67 =2
7. Open area 5916.67 + 2.5
8. Parking area 485.6 £ 3

Mean 454.90
SE 11.22
CD 19.99
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IHluminances (LUX)

Light intensity measured at various locations in the Institute

600
516.67
495.67 485.6
500
409.33
400
300
200
100
0
>
&°° o{& < N *o“vd ‘§° &é\ oé& %‘}&V
e & & v ¢ & ¢ &
o & - z& \)&o ) < ‘}*@
Type of Spaces

Figure 4. Light intensity measured at various locations in the Institute
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UPS Room and RO Water Facility available in the
Sri Indu College of Engineering & Technology, Telangana
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Solar Panels Observed at the SICET Campus, Telangana
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Computer Lab Auditorium Facility available in the
Sri Indu College of Engineering & Technology, Telangana
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Laboratories are well maintained in the SICET Campus, Telangana
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12. Best Practices followed in the Organization

Transformer, Generators and UPS are protected properly with fencing and kept
awareness boards on ‘Dangers’ and ‘Warnings’.

Most of places, sign board of ‘Switch ON’ and ‘Switch OFF’ are kept towards
saving energy measures to the stakeholders.

Electrical wires, switch boxes and stabilizers are properly covered without any
damage which will cause any problems to the staff and student members.
Installed roof top solar power plan in two buildings.

power generated through solar power plant is exported.

HVLS Fans are fitted in the auditorium.

Water level controllers are used.

Power factor is maintained near to unity with APFC.

STP is used for water recycling which is functioning well.

Replaced old generation computers and TVs with LED monitors.

Promoting ECON awareness and practice among the stakeholders are being
conducted periodical through Association, Clubs, Forums and Chapters.

Usage energy efficient light-emitting diode (LED) bulbs instead of incandescent
and CFL bulbs.

Maintenance of appliances and replaced old appliances in all laboratories
Value added / Non-formal / Certificate / Diploma course on ‘Energy and
Environment Management Audits’ are being conducted for the benefit of
students and research scholars to become a certified Lead Auditor.
Establishment of a system of carpooling among the staff members and students
to reduce the number of four wheelers coming to the College.

Discouraging the students and research scholars using two wheelers for their
commutation in the campus.

Switching off the lights, fan, air conditioners, equipment and instruments when
they are not in use.

13. Suggestions for improving the energy efficiency and energy Conservation in
the Organization

The energy audit included suggestions for energy cost reduction, preventive

maintenance, and quality control activities, all of which are critical for utility operation
in the audit sites.

Procurement of equipment with energy efficiency (4-5 star rated equipment)
during replacement may be considered.

Daylight sensors can be implemented in future.

Star rated fan can be used in near future.

DG set Automatic syne can be implemented

Optimal water usage and temperature settings may be used which are coming
under automatic process towards energy savings.

Continuous monitoring and analysis of energy consumption by dedicated team
may be planned within the campus.

Turn off electrical equipment when not in use

Use computers and electronic equipment in power saving mode.
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e Automatic switches with occupancy sensors in common areas

e Monthly use of electricity in the College may be reduced to a greater extent by
means of undertaking a periodical energy audit.

e Regular monitoring of equipment in all laboratories and immediate rectification
of any problems.

e Internal energy policy such as preventive maintenance and breakdown

maintenance policy should be implemented.

Separate representative for maintenance to be followed.

Plan for diesel consumption need to be implemented

Energy meter in each building to be implemented

IOT based projects such as water sprinkler, Automatic light, A.C turn off, Water

flow to be implemented, disposal for E- waste to be implemented.

14. Suggestions on Carbon Footprint in the Organization

e Establish a more efficient cooking systems like biogas operated machineries to
save fossil gas in hostel kitchen and canteen.

e More use of generators, inverters, and UPS every day should be discouraged
which could save electrical energy.

e Large number of ventilation and exhaust systems may be placed in auditorium,
seminar and conference halls to reduce the carbon dioxide level among the
participating students, scholars and staff members.

15. Conclusion

Considering the fact that the organization is a well-established, long time run
establishment with good reputation, there is significant scope for conserving energy
and make the campus as self-sustained in it. The energy conservation initiatives taken
up by the institution are substantial. Energy efficient lighting schemes, awareness
created among stakeholders and necessary power backups are being practiced by the
institution.

There are some best Practices followed on Energy Audit in the Organization like
Transformers, Generators and UPS are protected properly with fencing and kept
awareness boards on ‘Dangers’ and ‘Warnings’. It is observed that the most of places,
sign board of ‘Switch ON’ and ‘Switch OFF’ are kept towards saving energy measures
to the stakeholders.

Electrical wires, switch boxes and stabilizers are properly covered without any
damage which will cause any problems to the staff and student members. Few
recommendations, in addition, can further improve the energy savings of the
Organization. This may lead to the prosperous future in context of Energy Efficiency
Campus and thus sustainable environment and community development to the
stakeholders in coming years to come.
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reactivate its continuity on the register of EUAS and QCS . This Certificate is valid when confirmed by data listed on the (Euro Universal
Accreditation Systems) EUAS™ www.euasacorg. The authenticity & validity of this certificate may be re-affirmed by referring to our
company website - www.gcspl.com . Lack of fulfillment of conditions as set out on the ‘Certification Contract’ (Annex 13) may render this
certificate invalid. Any alteration, forgery or falsification of the content or appearance of this document is unlawful and offenders may be
prosecuted to the fullest extent of law. This certificate remains the property of QCS and to be returned on request.

REGISTERED OFFICE: 37€/1(310) 2% STREET, MODERN PARK, GREENAGE APARTMENT - 240 FLOOR,
SANTOSHPUR, XOLKATA - 700075, WEST BENGAL, INDIA.
Email: info@acsgl com Call: +91 8697724963 +91 8902447427 Website: www.qespl.com
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Certificate of Registration

This is to certify that

NATURE SCIENCE FOUNDATION

LIG II, GANDHIMAA NAGAR, PEELAMEDU, COIMBATORE - 641 004,
TAMILNADU, INDIA.

has been independently assessed by QRO
and is compliant with the requirement of:

ISO 50001:2018
Energy Management Systems

For the following scope of activities:

PROVIDING CONSULTANCY SERVICES FOR ENVIRONMENT, ENERGY, GREEN, HYGIENE, SOIL AND WATER, WASTE

MANAGEMENT, BIOMEDICAL WASTE MANAGEMENT, E-WASTE MANAGEMENT, PLASTIC WASTE MANAGEMENT AND

ACADEMIC AND ADMINISTRATIVE AUDITS TO EDUCATIONAL INSTITUTIONS AND INDUSTRIAL SECTORS AS PER THE

OWN CHECKLISTS, START UP THE INTERNATIONAL ECO CLUB STUDENTS CHAPTER, OFFERING LEAD AUDITOR
COURSE ON ENERGY AND ENVIRONMENT, AWARDS TO MERITORIOUS CANDIDATES.

Date of Certification: 9th August 2022 2™ Surveillance Audit Due: 8th August 2024
1** Surveillance Audit Due: 8th August 2023 Certificate Expiry: 8th August 2025

Certificate Number: 305022080903EN

Head of Certification

CAB # 119005

Validity of this certificate is subject to annual surveillance audits to be done successfully on or before 365 days from date of the audit.
(In case surveillance audit is not allowed to be conducted: this certificate shall be suspended / withdrawn).
The Validity of this certificate can be verified at www.qrocert.org
This certificate of registration remains the property of QRO Certification LLP, and shall be returned immediately upon request.

India Office : QRO Certification LLP
142, lind Floor, Avtar Enclave, Near Paschim Vihar West Metro Station, Delhi-110063, (INDIA)
Website : www.grocert.org, E-mail : infolaqrocert.org

Qe QaC
XaQaC
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HITd 9T
Government of India

e, Y UF AW IUT HATAT

Ministry of Micro, Small and Medium Enterprises

TS Y U e ey
WCRD, TMALL § VDA W INTERPRSES

UDYAM

REGISTRATION CERTIFICATE

Our small hands to
make you LARGE

UDYAM-TN-03-0073706
AMS NATURE SCIENCE FOUNDATION
MICRO
SERVICES
GENERAL
SNe. Nuroe of Unitin)
1 Grees Campur, Energy sad Favircament Masagement Audits
FlatDoor Block No. LIC-IL2669 Naoe of Premibes’ Bullding GANDHIMAA NAGAR
VillageTown Gandbimzansgar S.O Blech LIG-t
OFFICAL ADDRESS OF ENTERPRISE | Roud'Street/Lane Poclamods Oy Cusmbatere South
Seate TAMIL NADU Dintrict COIMBATORE , Pin 641004
Mabile 9S667TT2SS Email: chakrmasssfl o gmall com
DATE OF INCORPORATION /
7
REGISTRATION OF ENTERPRISE et
COMMENCEMENT
o e el 12/83/2020
SNa. NIC 2 Digt NIC 4 Digit NIC 5 Digit Acenity
1 69 - Legal and $920 - Accounting, bookkecping and suditiag S9201 - Acceunting, beokleeping mad | Services
NATIONAL INDUSTRY vt ithea; tax Hancy auditing wctivites
CLASSIFICATION CODE(S) 2 |88 - Rducation 542 - Cublurad education £5420 - Culbtural educatine Servicn
3 AS - Education 5549 - Other education nec. $5499 - Other educational seryices Services
nec.

DATE OF UDYAM REGISTRATION 26002022

* s case of gradustion (spw ard'reverse) of status of xn enlerprise, the besefit of the Government Schemes will be availlod 2 per the provissom of Netification Na 5.0, 2HNE) dated
26.06.2020 jsveed by the Mo MSME.

Discigimer: This & corpuler pemorwicd slonet, so signatare rogured. Prinied from bapw Mudy ssnogitestis gov o & Date of printing - 26022002

For any assistance, you may contact:
1. District Industries Centre:  COIMBATORE ( TAMIL NADU )

BE A
CHAMPION
with the
Ministry of

MSME

2. MSME-DI:

CHENNAL( TAMIL NADU

=

llow us @minmsme & .~I (£7) @msmechampions
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‘ In order 'tb‘;"strengthen services of the portal; %rnment has decided to make’PAN Number of VOs/NGOs mandatory. ’

|

Please Update Your Profle

Vielcome, Nature Science Foundatio

Your Unique d: TN/2018/0167711
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PROCEEDINGS OF THE COMMISSIONER OF INCOMETAX (EXEMPTIONS),
ANN DG.NO.121. M GANDHI I, C! B

Present : G.M.DOSS,LRS
Commissioner of Income Tax (Exemptions)

* URNo. AACTN7857J/05/18-19/T-1105 Dated:03/08/2018

Sub Regletration u/s. 12AA of the Income tax Act 1981 - in the case of

“Nature Science Foundation”
‘ LIG-II, 2669, Gandhimaa Nagar, Peelamedu, Coimbatore — 641 004.

Rel  Appiication in form 10 A fiied on 281031207 8
ERU CTION OF TH ET. CT 1961.

1 The snove Trust/Society/Association/-Company/-others/, bearing FAN AACTNT7857J was constitutad by

Trust Deed | Memorandum-of-Association dated 29/11/2017 registered with Sub-Registrar’s Office/Registrarof
: : on 28/11/2017.

B e e Smant-Deed Al 10V St OLASSOHENoAIRETE-0atad- XXIXX - duly-reaisierad on XXXX

3 The sbcva TRUST filed an application seeking Registration u/s 12 AA of the Income tax Act, 1861

< On going through the objects of the TRUST and its proposed activities as epumerated in the Trust Deed |
Massorandum-cf-Association, | am satisfied about the genuineness of the TRUST as on date

$ The soriication has been entered at SLNo.1105 mainiained in this office. The above Tuusi is accordingy
registerad 2= 3 PUBLIC CHARITABLE TRUST u/s 12 AA of the Income Tax Act, 1961 with effect from 28/11 7
8 It 5 hersby clanfizd that the Registration so given to the Trust/institution is not absolute. Subsaguenty, ¥ &

= found that the scivities of the Trustiiastitution are not genuine or are not being carried out in accordance with the
mancotsusesofmeTaneodlmmmndum—om:mﬁonsubmmedatmehmeohegmor
moded with the aoproval of the Commissioner of Income-tax (Exemptions), Chennai or there |s 2 violation ol the
grovisone of Saction - 13, the Registration so grantad shall be cancelled as provided uls 12 AA (3) or 12AA(4) ofthe
Income Tax Act Further, this approval is also subject to the Trust/Society/Association/Company/-Others! complyng
10 the orovisions of the provisa to sec 2(15) of the Income Tax Act 1961,

7 Granting of Registration u/s 12AA does not confer any automatic exemption of income from taxation. The
Trostinstitution shouid conform to the parameters laid down in Sections 11, 12, 13 and 115 BBC of the 1T At
1851 1o ciam axemption of its income on year to year basis before the Assessing Officer

“ This Unigue Registration No. URNo. AACTN7857J/05/18-1 9/T-1105 Should be mentioned in
all your future correspondence.

Sdi-
(G.M.DOSS, IR.5)
: Commissionor of fncome-tax(Exemptions), Chennal.
| Copyio
The Assessee.
2 The ACIT{Exemptions), Coimbatore Circle.
3. Office Copy. A
JICERTIFIED TRUE COPYI/ pe i
(N SRINIVASA RAD)

Asst. Commissioner of Income-tax {H.Qrs){Exemptions),
Chennal

46



47

Date: 10.04.2019

NATURE SCIENCE FOUNDATION

. LIG 112669, GANDHIMAA NAGAR, PEELAMEDU,
COIMBATORE - 641 004 e, (e A,

j’ _Q° ‘q/'//

PAN : AACTNT7857J
Date of Application : 1211.2018

rust-/Society/Companyfiastitution has been registered s 12AA of the income
Tav At with sfiar fam 29,11.2047 vide AACTN7857J/05/18-19/T-1105 dated 03.09.2018. It is certified
szt donation made to NATURE SCIENCE FOUNDATION at LIG Il 2669, GANDHIMAA NAGAR,
PEELAMEDU,COIMBATORE - 641 004 shall qualify for deduction u/s 80G(5){vi) of the Income Tax
Act 1881, subject to the fulfillment of conditions faid down in clauses [i] to [v] of sub-section (5) of
section 80G of the LT Act, 1861.

2 This approval shall be valid in perpetuity with effect from A.Y. 2019-20 unless specificaly
withdrawn. The details and validity o ficate is available @ office.incometaxindia.qov.t

3 The Retur of Income along with the Income & Expenditure Account, Receipts end Paymenis
Account and Balance Sheet should be submitted annually to the ‘Assessing Officer having jurisdiction
over the case .

- Nochar\gehmeTnmoeewMemmndMMWshanbeeﬂwedmmm
approval of the undersigned i.e. Commissioner of Income Tax (Exemptions), Chennai.

5. Every receipt issued to a donor ehall bear the Unique Registration Number ‘&
URNo. AACTN7857J/05/18-19/T-1105/80G and date of this order i.e. 10.04.2019.

) Under the provisions of section 80G(S)()a). the institution/fund registered ws 124
wis 12AA[1)(b) or approved /s 10(23C), 10(23C)(vi)(via), etc., shall have to maintain separate bocks of
accounts in respect of any businessacﬂvitycamedmandshallintimamthisomcem«wm
about commencement of such activity. 5

Sdl-
: {G.M.DOSS, IR 5)
Commissionar of Income Tax (Exemptions}

Chennat.

Ci to:
\/(o‘l"ge applicant
2 Guard File
3 Tha DCIT{Exemptions) Coimbatore Circle, /3
liCertified True Copy// NN
(N. SRINIVASA RAO)
Assistant Commissioner of income-tax (H a7s)
(Examptions), Chennal
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FOEM NO. 10AC

(See male 17TAN1AAC)
Order for regisoation

1 BAM AACTHNTESTY
2 Mame NHATURE SCTENCE
FOURNDATION

2a Address
FlatDoor Building LIG-IT, 2669
Mame of premises Building Willage GANDHIMA A MNAGAR
Foad Street Post Offce Coimbatore South
AreaTLocality COIMBATORE
Toram/CinyDrstrice andhimasnagar 5.0
State Tanml Madu
CoamiTy INDIA
Pin Code Zip Code S41004

3 Doomment Identification Monber AACTHTESTIE2O21501

4 Application Mumber T30005830271021

5 Umigue Bemictration Mummber AACTHNTESTIE2O2] S

& Secion/'snb-secion’cdlase‘sub-clase proviso e | $1-5Sub dawse (1) of clawse (ac) of
winch regisiration is being sranied sub section (1) of secton 124

7 Diate of remistration 03-11-2021

B Assessmeni year of vears for which the oust or | Froma A% 2022-23 o AT 200G
nstitufion is registered 2027

o Crrder for registration:
a. Afier considering the application of the applicant and the material available on
record, the applicant is harelry remisiraton with effect from the assessmens
year mentioned at serial no 8 above subject to the conditions mentioned in row
mumber 10.
. The taxability, or otheratise of the income of the applicant would be separately
comsiderad as per the prowisions of the Income T Aot 1961,
. This order is liable to be withdrram by the prescribed awhonity if it is subsequenily
foomd that the acivites of the al:lpli-:au_ are oot gemnne of if they are not camied oz
in accordance with all or saoy of the condifions subject to whibch it is gramfed. if it is
foomd that the applicant has ﬂhtﬂ]:l.&d‘l‘.'tE-]‘E-gb‘.l’B.‘.l.mh". frand or misrepresentation of
facts or it is foumd that the assesses has vielated any condition prescribed in the
Income Tax Act 1961

10 Conditions subjact to which resistradon is being sramtad

The regisiaiion is granted subject to the following conditons:-




. This certificate cannot be usad as a basis for clamine noa-deduction of teox at
source in respect of Investments etc relatine to the Trost' Instiation

p. All the Public Money 0 received including fior Corpus or amy contribution shall be
routed throuzh 2 Bank Account whiose number shall be conmumicatad to Office of
the Junsdictional Conwmizsioner of Income Tax.

q. Tha jcant shall comply with the provisions of the Income Tax Act, 1961 read
with the Income Tax Bules, 1962,

r. The registragon and the Undque registraton mumber has been metantly sranted and
itaranj.'pumufﬁmairism%ﬁi form for regisration has not been doly Alled
in by mot providing, fully or partly, or by providing false or incormect Information or
docmments required to be provided imder sub-rule (1) ar (2) of ule 17A or by not
complyine with the requirements of sub- rule (3) or (4) of the said mle. the
registration and Unique Regstration Mumber HRN] chall be cancelled and the
registration and TR shall be deamed to have never been sranted or issued

Mame and Desisnation of the Fegisration Principal Commissioner of Incoms
Grannng Authority Tax/ Commmizsioner of Incoms Tax
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Certificates of Energy Auditors

1. 1SO Environment Management System (14001:2015)
of Dr. S. Rajalakshmi, Founder & Chairman of NSF.

2. Indian Green Building Council (IGBC AP) Accredited
Professional of Dr. B. Mythili Gnanamangai, Vice-
Chairman of NSF.

3. Associated Chambers of Commerce and Industry of
India (ASSOCHAM), of Dr. B. Mythili Gnanamangali,
and Board of Directors (North Zone) of NSF.

4.Bureau of Energy Efficiency (BEE), LEED AP and
GRIHA Certificates of Er. D. Dinesh Kumar, Energy
Auditor of NSF.

5.1SO Energy Management System (50001:2018) of
Dr. D. Vinoth Kumar, Joint Director of NSF
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(lobal
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TNV hereby certifies that

). Rajalakshmi

has successfully completed the 5 days

Auditor / Lead Auditor Training Course which meets the training requirements of the
Exemplar Global and has been declared as competent in the following competency units

- EM: Environmental Management System
- AU: Management Systems Auditing
- TL: Leading Management Systems Audit Teams

N0 14001:2015

Issue Date: 17" Jun. 2021
Training Date : 20" to 24" May. 2021
Certificate Number : 2106170721010105

This course is certified by Exemplar Global vide r

Note: The course conforms to llu rvinciples and practig
for wmplumu with standards. /]n certificate re

certificate is recognized by Exemplar Glg,
please write 1o Mail; infol@isoi




Confederation of Indian Industry

The Indian Green Building Council
hereby certifies that
B Mythili Gnanamangai

has successfully demonstrated knowledge on the Green Building Design & Construction, Building
Standards & Codes, IGBC Resources & Processes and Green Design Strategies & their Impacts,
required to be awarded the title of

IGBC Accredited Professional

. N
ol
K S Venkatagiri V Suresh Gurmit Singh Arora
i

Executive Director Chairmar ice-Chairman
Cli-Godrej GBC Indian Green Building Council Indian Green Building Council

ASSE}'CHAM

Bl bty MY Toidh

Groon and Eco-friendly Movement Cortified Professional Tost {GEM CP)
reetf
JlE E : H E' m
&4
15 fuly, 204

Fiovi i e ol o e e (HEM Susbuienbilly Covdifiontin Prugics.
‘:#1 ARSOCHETM ks oo o el the (SN (i P 6t i i s

Pankaj R, Dharkar
Crasras,
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Certificate For Certified Energy Tanager

This is to certify that Mr/Mrs./Ms. Dinesh Kumar D
Son/Daughter of Mr/Mrs. . R M Dhanasekaran who has passed the National
Examination for certification of energy manager held in the month of O¢tober 2011
qualified as certified energy manager subject to the provisions of Bureau of Energy Efficiency
(Certification Procedures for Energy Managers) Regulations, 2010.

This certificate shall be valid for five years with effect from the date of award of this certificate
and shall be renewable subject to attending the prescribed refresher training course once in every
five years.

His /Her name has been entered in the Register of certified energy manager

being maintained by the Bureau of Energy Efficiency under the

is deemed to have qualified
for appointment or designation as energy manager under clause (/) of Section 14 of the Energy
Conservation Act, 2001 (Act No.52 of 2001).

Given under the seal of the Bureau of Energy Efficiency, this

February, 2013

Secretary
Bureau of Energy Efficiency
New Delhi

of

Sun Mar 01 10:58:35 IST 2020
Secretary, BEE New Delhi

Dates of attending the Dates of attending the Secretary's
refresher course refresher course Signature

22.12.2019
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GRIHA

GREEN RATING FOR INTEGRATED HABITAT ASSESSMENT

GRIHA CERTIFIED PROFESSIONAL CERTIFICATE
This is to certify that

Dinesh Kumar Dhanasekaran

has qualified as a GRIHA Certified Professional For V. 2015

b

® G
Date of issue: 19th June 2020 Chief Executive Officer
Note : This certification is valid only for GRIHA version 2015. GRIHA Council
/i AN

GREEN BUSINESS CERTIFICATION INC. CERTIFIES THAT

DINESH KUMAR D

HAS ATTAINED THE DESIGNATION OF

by demonstrating the knowledge and understanding of

10531234-AP-BD+C

26 DEC 2016

25DEC 2022




it on OnePlus

esh
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Certificate of Successful Attainment

This is to certify that

DR. D. VINOTH KUMAR

HAS SUCCESSFULLY COMPLETED THE FIVE DAYS (40 HOURS)

LEAD AUDITOR COURSE

BY PASSING THE WRITTEN EXAMINATION BASED ON

I1SO 50001:2018
ENERGY MANAGEMENT SYSTEMS

Examination Date: 15/07/2022

Certificate issue Date: 22/07/2022

Certificate registration number: QCS/TR/C/0056

Total Course duration: 40 hours CPD Credits Earned: 32

Remarks: Roughly one hour of study time equals to 1 CPD Credit.

This certificate can be validated online from the industry wide Global Professional Register at www.gcspl.com.

Partha Bagchi
(Managing Director)
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QCS MANAGEMENT PVT LTD
Accredited by “CPD Accreditation Office UK” N .
H.0: 37€/1(310) 2" STREET, MODERN PARK, SANTOSHPUR, @‘D Accredited Centre
KOLKATA-700075, WEST BENGAL, INDIA ) £0005401
BRANCHES: INDONESIA, BANGLADESH, QATAR, SAUDI ARABIA, s W
TURKEY, UAE

WHATTS APP: +918697724963/+918902447427,
EMAIL:info@qcspl.com, WEB: www.acspl.com




