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Ph : 0863-2236470

ST. ANN'S COLLEGE FOR WOMEN

(A Catholic Christian Minority Institution Affiliated to Acharya Nagarjuna University)
(Recognlzed the College Under Section 2(f) of the UGC Act. 1956 - New Delhi)

AMARAVATHI ROAD, GORANTLA, GUNTUR - 522 034. A P.

IQAC Mecting Notice

Meeting No: 01 / 2023 -24 Date: 05/06/2023

This is to inform the members of IQAC, that there will be an IQAC meeting on 06/06/2023 at
E 3.00 p.m. in IQAC room under the Chairmanship of Principal to discuss the following agenda.

1. NAAC Accreditation Process

Conversion of Three Majors to Single Majors Programmes
Preparation of Timetables and Workloads

Online Admission Procedure for new Programmes
Commencement of Classes for UG Programmes
Conduction of Webinars

Observation of International Days
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ST. ANN’S COLLEGE FOR WOMEN GORANTLA, GUNTUR - 34

Meeting No :01 / 2023-24 Date: 06/06/2023

Minutes of the Meeting

As per the notice circulated on 05/06/2023, the meeting was held on 6™ June 2023
at 3.00 p.m in IQAC room and the following members were present in the meeting.

Mrs.R. Sharon Rose Coordinator of IQAC read about the action report of the
previous minutes of the IQAC

Agenda 1: NAAC Accreditation Process

Dr. Sr. Fatima Rani. PChair Person of IQAC instructed the IQAC members to
speed up the work of NAAC Accreditation proceedings on seven criterions in the
prescribed time schedules and send the circular to the departments to prepare the
documents needed.

Agenda 2: Conversion of Three Majors to Single Majors Programmes

Mr. Ch. Rama Rao IQAC Member presented the details of the present academic
Programmes approved by APSCHE after conversion of three majors into single
majors Programmes.

Agenda 3: Preparation of Timetables and Workloads

Mrs.R. Sharon Rose IQAC Coordinator proposed the timetables and workloads of
new programmes as per the framework of syllabus by APSCHE.

Agenda 4: Online Admission Procedure for new Programmes

Mrs. D. Swarna Charani Rai, IQAC ,Addl. Coordinator explained the detailed
schedule of the Online Admission Procedure for new Programmes.

Agenda 5: Commencement of Classes for UG Programmes

IQAC member Mr.S. M. Subhani placed the academic calendar for 2023-24 for
UG Programmes as communicated by ANU. :
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ST. ANN’S COLLEGE FOR WOMEN GORANTLA, GUNTUR - 34

Agenda 6: Conduction of Webinars

Dr. J. Pratapa Reddy IQAC Addl. Coordinator proposed to organize webinar on
Career Counseling and Intellectual Property Rights.

Agenda 7: Observation of International Days

Mrs. J. Prameela Rani IQAC Member proposed conduction of progrmmes on all
International Days.

Agenda 8: Outreach Programmes

Mrs. B. JoyceIQAC Member suggested to organize Outreach Programmes to

connect with the society .
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Members Attendance on 06.06.2023

Name

Designation

Signature

Dr. Sr. Fatima Rani P.

Chair Person

2. | Mrs. R. Sharon Rose Coordinator l{ d W
3. | Mrs. D. Swarna Charani Rai Addl. Coordinator ) LU\’\/
4. | Dr. J. Pratapa Reddy Addl. Coordinator w
=
5. | Dr.P.L.Narasimha Rao Member & o S /
6. | Mrs. B. Joyce Member = J)@"’/
7. | Mr.S.M. Subani Member %A__k‘
8. | Mrs. J. Prameela Rani Member
9. | Mr. Ch. Rama Rao Member 01/6(\//
10. | Mrs. M. Usha Rani Member !
A
11. | Dr. G. Radhika Member '
12. | Dr. Sr. Paul Tresa Member <&
13. | Sr. T. Sandhya Member
14. | Dr. A. Leela Mohana Rao Member | M/v_d ‘
15. | Mr. T. Bala Narendra Prasad Member '
|
16. | Dr. G. Neelima Member |
17. | Sr. Margaret Priyanka .G Member 4. “‘“ﬂw
18. | Mr. K. V. Bhaskar Rao Member '
19, |G. Chandana Member
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ST. ANN’S COLLEGE FOR WOMEN GORANTLA, GUNTUR - 34

Action Taken report of IQAC First meeting held on 06/06/ 2023

Plan of Action

Resolutions /Action Taken

NAAC Accreditation Process

The instructions to speed
Accreditation ~ process as  per
communicated by IQAC to all HOD’s and

Criteriawise documentation is in progress.

up NAAC|
SOP |!

Conversion of Three Majors to Single

Majors Programmes

As per the orders for the Conversion of eight |
existing private unaided three major UG |-
programmes to single major programmes from |
the Academic Year 2023 — 24 received from the |

Chairman APSCHE, Guntur on 6" June 2023.
13 programmes with English Medium will be
run from 2023 -24 withtheapprovedIntake.

Preparation of Timetables and

Workloads

Timetables along with workloads for new 13
UG Honoursprogrammes for Physical Sciences,
Biological Sciences and B. Com, BCA and
BBA were planned as per the framework of
syllabus by APSCHE.

Online Admission Procedure for new

Programmes

An awareness session on “Conversion of Three
Majors to Single Majors for UG Programmes”
implementing from 2023 -24 in accordance with
NEP - 2020 andguidelines on selecting the New
Programmes of the College approved by
APSCHE was given by the Admission
Committee.

Commencement of Classes for UG

Programmes

As per the resolution made, Commencement of |

regular Classes are scheduled from 2"August
2023bonwards basing on ANU academic
calendar . '

Webinars on “Career Counseling

Webinar on “Career Counseling “via zoom
meeting by APSSDC with the Resource Person
Mr.K.Ram Mohan Rao, “Entrepreneurship
Development Programme, on “Industry Demand
Skills” by  Sri.Vamsi Krishna Reddy
,Chairman,Chief Technical Officer,Solar Home
Solutions were held in College Seminar Hall.

Observation of International Days

International Yoga Day on 21°" June 2023 and
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International Day against Drug Abuse & Illicit
Trafficking on 26" June 2023 was resolved and
observed.

Outreach Programmes On 27" June 2023, the Outreach Programme
was organized by Gnanamma Club Committee
visiting NirmalHrudayBhavan, Brodipet, Guntur
an old age home and also visited SHIP
Organization located near Hosanna Mandhir

Gorantla Guntur to support the AIDS affected
children

Kil-e-

IQAC Coordinator

4

13
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Principal
Coordinator-IQAC PRINCIPAL .
St. Ann's College for Women St. Ann's College for Women
GORANTLA, GUNTUR-522034,

Gorantla, Guntur-522 034,
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Ph : 0863-2236470

ST. ANN'S COLLEGE FOR WOMEN

(A Catholic Christian Minority Institution Affiliated to Acharya Nagarjuna Universit_y)
(Recognized the College Under Section 2(f) of the UGC Act. 1956 - New Delhi)

AMARAVATHI ROAD, GORANTLA, GUNTUR - 522 034. A.P.

IQAC Meeting Notice
Meeting No: 02/ 2023 -24 Date: 31/07/2023

This is to inform the members of IQAC, that there will be an IQAC
meeting on 02/08/2023 at 3.00 p.m. in IQAC room under the Chairmanship of
Principal to discuss the following agenda.

Agenda:

1. Green, Energy and Environment Audit.
2. Anti-Ragging Week

Student Induction Programme
Library Activity

Celebration of Chandrayaan - 3.

}?5};:4./
IQAC Coordinator
Coordinator-IQAC

St. Ann's College for Women
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2. Mrs. D. Swarna Charani Rai Y\
3. Dr.J. Pratapa Reddy ﬁ /q/

4, Dr.P.L.Narasimha Rao Q )

5.  Mrs. B. Joyce

6. Mr.S.M. Subani

7.  Mrs. J. Prameela Rani — M
8.  Mr. Ch. Rama Rao

9. Mrs. M. UshaRapj Uﬂt‘/

10. Dr. G. Radhika =

11.  Sr. Margaret Priyanka .G é'-"‘w"‘f“‘]
12.  Dr. Sr. Paul Tresa

13. Dr. A. Lecla Mohana Rao M~

14, Mr., T. Bala Narendra Prasad

15. Dr. G. Neelima

16.  Sr. T. Sandhya

17.  Mr. K.V. Bhaskar Rao

18.

G. Chandana (;D\and OO
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ST. ANN’S COLLEGE FOR WOMEN GORANTLA, GUNTUR - 34

Meeting No :02 / 2023-24 Date: 02/08/2023

Minutes of the Meeting

. d

As per the notice circulated on 31/07/2023, the meeting was held on 2" Augu.st
2023 at 3.00 p.m in Conference Hall and the following members were present in
the meeting and discussed the above agenda points.

Mrs.R. Sharon Rose Coordinator of IQAC read out the action report of the
previous minutes of the IQAC

Agenda 1: Green, Energy and Environment Audit.

The Chair Person Dr. Sr. Fatima Rani. P suggested to IQAC Committee to organize

Green, Energy and Environment AuditbyNature Science Foundation, Coimbatoor,
Tamilnadu. It is resolved to organize the event.

Agenda 2 : Anti-Ragging Week

As proposed by Mrs J. Prameela Rani Member of IQAC,It is resolved to organize
Anti Ragging week in August 2023,

Agenda 3: Student Induction Programme.

Dr. J. Pratapa Reddy Addl. Coordinator suggested to conduct student induction
Programme for I Year UG Programmes .

Agenda 4: Library Activity

As proposed by Dr.P.L.Narasimha Rao Member of IQACand it is resolved to
organize Library week with different events.

Agenda 5: Celebration of Chandrayaan - 3.

Mr. Ch. Rama Rao IQAC member

proposed to organize workshop on
Chandrayaan-3 ..

e

e S Bl B2t
I%@Co%)’?;g&aé%rc Principal
S‘-W%Wﬂzfgf;ff" ” PRINCIPAL
Wlihd, or'Wo s Colleo ome
’G’GRA”N'”JA. GUNTUR $22T52 St. Ann's College for Women

Gorantla, Guntur-522 034,
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ST. ANN’S COLLEGE FOR WOMEN GORANTLA, GUNTUR - 34

Members Meeting Attendance on 02.08.2023

Name Designation Signature
1. Dr. Sr. Fatima Rani P. Chair Person
2. | Mrs. R. Sharon Rose Coordinator Q /d Voo 1
/
3. Mrs. D. Swarna Charani Rai Addl. Coordinator
4. | Dr. J. Pratapa Reddy Addl. Coordinator %
5. | Dr.P.L.Narasimha Rao Member P S /
RN L
6. | Mrs. B. Joyce Member
Gr—
7. | Mr.S.M. Subani Member S
8. | Mrs. J. Prameela Rani Member @'V
—
9. Mr. Ch. Rama Rao Member éd\
el
10. | Mrs. M. Usha Rani Member )J‘}ﬂ/
11. | Dr. G. Radhika Member M
12. | Dr. Sr. Paul Tresa Member
13. | Sr. T. Sandhya Member
14. | Dr. A. Leela Mohana Rao Member }’(A/
15. | Mr. T. Bala Narendra Prasad Member
16. | Dr. G. Neelima Member
17. | Sr. Margaret Priyanka .G Member S .p/(a.ﬁm/'
18. | Mr. K. V. Bhaskar Rao Member
19. | G. Chandana Member C ].\ andapa
5 B Folrice P
PRINCIPAL

St. Ann's College for Women
GORANTLA, GUNTUR.522 034
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ST. ANN’S COLLEGE FOR WOMEN GORANTLA, GUNTUR - 34

Meeting No: 02/ 2023 - 24

Action Taken report of IQAC - Second meeting held on 02/08/ 2023

Plan of Action

Resolutions /Action Taken

Green, Energy and Environment Audit.

Green, Energy and Environment Audit was
conducted on 7" August 2023 by Nature
Science Foundation (NSF)Coimbatoor,

Tamilnadu ,Indiaand submitted the report to
the Principal .

Anti-Ragging Week

As per directions of University Grants
Commission (UGC) regarding celebration of

Anti Ragging Week was organized from 12" to
18" August 2023.

Student Induction Programme.

As per the minutes the student induction

Programme was conducted on 31% October
2023.

Library Activity

As per the resolutions, Department of Library
Science organized “New Arrivals Exhibition”
in UG Library on 14" August 2023.

Celebration of Chandrayaan - 3.

Department of Physics had organized a
workshop on “Milestones of ISRO” in College
Seminar Hall on 31" August 2023 and the
Resource Person Mr. Ch.Ram Prasad
,Associate Prof. Department of Physics, JKC
College was invited as Resource Person .

Phsa
IQAC Coordinator
CoordinatorwAG
. Ann's College for Women
gtORANTLA. GUNTUR-522034,

i 1
o v oG ) :\L\\x,.lf

Principal
PRINCIPAL

1. Ann's College for Women
SGorantla. Guntur-522 034
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Ph : 0863-2236470

ST. ANN'S COLLEGE FOR WOMEN

(A Catholic Christian Minority Institution Affiliated to Acharya Nagarjuna University)
(Recognized the College Under Section 2(f) of the UGC Act. 1956 - New Delhi)

AMARAVATHI ROAD, GORANTLA, GUNTUR - 522 034. A.P.

IQAC Meeting Notice

Meeting No: 03 / 2023 -24 Date: 29/11/2023

This is to inform the members of IQAC, that there will be an IQAC
meeting on 30/11/2023 at 10.00 p.m. in Conference Hall under the Chairmanship
of Principal to discuss the following agenda.

Agenda :
1.Documents needed for [IQA

2. Submission of 1IQA in NAAC portal.

.—);—'N‘:).') - y) . r”l‘?';“‘““ . E‘ AT ‘
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Mr. Ch. Rama Rao @/)/

Mrs. M. Usha Ranj | it

Dr. G. Radhika ot
Sr. Margaret Priyanka .G §v- Mwaaw}/
Dr. Sr. Paul Tresa

Dr. A. Leela Mohana Rao )/e/
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ST. ANN’S COLLEGE FOR WOMEN GORANTLA, GUNTUR - 34

Meeting No: 03 /2023-24 Date: 30/11/2023

Minutes of the Meeting

As per the notice circulated on 29/11/2023, the meeting was held on 30™ November
2023 at 10.00 a,m in Conference hall and the following members were present in
the meeting.

Mrs.R. Sharon Rose Coordinator of IQAC read out the action report of the
previous minutes of the IQAC

Agenda 1: Documents needed for IIQA

The Chair Person Dr. Sr. Fatima Rani. P guided IQAC members to check and review
the documents (i.e. Current Affiliation orders, Self-Declaration, 2f Certificate, AICTE approval
orders etc.) needed for IIQA. It is resolved.

Agenda 2: Submission of I1QA in NAAC portal

Dr.P.L.Narasimha Rao Member of IQAC suggested to submit IIQA in the month of
‘December 2023 by fulfilling all the data and resolved by alt the members.

Action Taken report of IQAC Third meeting held on 30/11/ 2023

Meeting No: 03/ 2023 - 24

Plan of Action Resolutions /Action Taken

Documents needed for IIQA The documents pertaining to IIQA (i.e Current
Affiliation orders, Self-Declaration, 2f Certificate,
AICTE approval orders etc ) were collected and
approved with Principal’s Signature.

Submission of IIQA in NAAC portal As per the resolutions, for the first time 11QA was
submitted on 2™ December 2023.

R lea
'IQAC Coordinator
Coordinator-IQAC

St. Ann's College for Women
GORANTLA, GUNTUR-522034.
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Gorantla, Guntur-522 034.
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ST. ANN’S COLLEGE FOR WOMEN GORANTLA, GUNTUR - 34

Members Meeting Attendance on 30.11.2023

Name Designation Signature
1. | Dr. Sr. Fatima Rani P. Chair Person
2. | Mrs. R. Sharon Rose Coordinator /Z
J<fbon
3. | Mrs. D. Swarna Charani Rai Addl. Coordinator 0. \,_/(/uf/
4. | Dr.J. Pratapa Reddy Addl. Coordinator %
’ . /‘
5. | Dr.P.L.Narasimha Rao Member @ poON w/
’ \/ N
6. | Mrs. B. Joyce Member %av/
7. | Mr.S.M. Subani Member %H
8. Mrs. J. Prameela Rani Member (}}V
/
9. | Mr. Ch. Rama Rao Member M
10. | Mrs. M. Usha Rani Member #Jﬂ/
11. | Dr. G. Radhika Member W}
>~
12. | Dr. Sr. Paul Tresa Member
13. | Sr. T. Sandhya Member
14. | Dr. A. Leela Mohana Rao Member )’('\/
15. | Mr. T. Bala Narendra Prasad Member
16. | Dr. G. Neelima Member
17. ‘ Sr. Margaret Priyanka .G Member 4
Y- M@Jyov"d
18. | Mr. K. V. Bhaskar Rao Member
19. | G. Chandana Member
C "\ an dana_
( 2
-3, ;s'ruﬁrmt Risves |
PRINCIPAL
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GORANTLA, GUNTUR-522 034
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Ph : 0863-2236470

ST. ANN'S COLLEGE FOR WOMEN

(A Catholic Christian Minority Institution Affiliated to Acharya Nagarjuna University)
(Recognized the College Under Section 2(f) of the UGC Act.‘1956 - New Delhi)

" AMARAVATHI ROAD,.GORANTLA, GUNTUR - 522 034, A.P.

IQAC Meeting‘Notice

Meeting No: 04 /2023 -24 Date: 19/02/2024

This is to inform the members of IQAC, that there will be an IQAC meeting on
20/02/2024 at 2.00 p.m. in Conference Hall under the Chairmanship of Principal to discuss the
following agenda. :

1.NAAC Accreditation Process

2.Review of Criterion-Wise Data by Mock Peer Team Members from JKC College Guntur
3.Regarding the submission of SSR

4.Details of Student Satisfaction Survey

5.Collection of Feedback

i 2]
)? = . SorFollmas
i~

IQAC Coordinator Principal
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Mrs. J. Prameela Rani QQ//

Mr. Ch. Rama Rao W

Mrs. M. Usha Ranj ’w’-j/
10. Dr. G. Radhika b

11.  Sr. Margaret Priyanka .G 4.

12.  Dr. Sr. Paul Tresa

13.  Dr. A. LeelaMohana Rao H/\-/
14.  Mr. T. Bala Narendra Prasad

15.  Dr. G. Neelima

16.  Sr. T. Sandhya
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18. G.Chandana ¢ hoandana
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ST. ANN’S COLLEGE FOR WOMEN GORANTLA, GUNTUR - 34

Meeting No : 04 /2023-24 Date: 20/02/2024
Minutes of the Meeting

As per the notice circulated on 23/02/2024, the meeting was held on 20" Feb 2024
at 2.00 p.m in Conference Hall and the following members were present in the
meeting.

Mrs .R. Sharon Rose Coordinator of IQAC read about the action report of the
previous minutes of the IQAC

Agenda 1: NAAC Accreditation Process

Dr. Sr. Fatima Rani. P, Chair Person of IQAC instructed the IQAC members to
conclude the work of NAAC Accreditation proceedings on seven criterions in the
prescribed time schedule as the date of submission of SSR is on 28" Feb 2024.

Agenda 2: Review of Criterion-Wise Data by Mock Peer Team Members from
JKC College Guntur

Visit of Mock Peer Team from JKC College Guntur, to review Criterion-Wise
Data is scheduled on 22™ Feb 2024. Members are Dr. I. Nageswara Rao, Principal,
Mr. S. R. K. Prasad, Director - PG Courses, Mr. P. Gop1 Chand, Vice-Principal and
Mr. T. Bala Narendra Prasad, IQAC Co-ordinator.

Agenda 3: Submission of SSR

Principal Dr. Sr. Fatima Rani. P announced the date of submission of Self Study
Report ( SSR ) as 28" Feb 2024. All the staff members are invited to gather at 5:00
p.m in the Conference Hall for the submission.

Agenda 4: Details of Student Satisfaction Survey

Mrs. D. SwarnaCharani Rai, IQAC, Addl. Coordinator explained about the process
of Student Satisfaction Survey conducted by the NAAC soon after the submission of

SSR.
Agenda 5: Collection of Feedback

Dr. J. Pratapa Reddy. IQAC, Addl. Coordinator discussed about the collection of
feedback from different stakeholders, analysis and action taken reports

~ S TufT s &(.,.\ .

EKE
LAnn n‘ ur‘:-c ar |
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Coordinator-lQAC

St. Ann's College for Women
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ST. ANN’S COLLEGE FOR WOMEN GORANTLA, GUNTUR - 34

Members Attendance on 20.02.2024

Name Designation Signature
1. | Dr. Sr. Fatima Rani P. Chair Person
2. | Mrs. R. Sharon Rose Coordinator Q é L‘%
3. | Mrs. D. SwarnaCharani Rai Addl. Coordinator ’Q
4. | Dr. J. Pratapa Reddy Addl. Coordinator IL///-’/.
.
5. | Dr.P.L.Narasimha Rao Member Q L A /
6. | Mrs. B. Joyce Member R
7. | Mr.S.M. Subani Member %_’-—7\
8. | Mrs. J. Prameela Rani Member O\f“’/
9. | Mr. Ch. Rama Rao Member \(l\/ 7
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Action Taken report of IQAC Fourth meeting held on 20/02/ 2024

Plan of Action Resolutions /Action Taken

NAAC Accreditation Process Instructions to speed up NAAC Accreditation

Process ready for submission on 28" Feb 2024
are given to the staff.

Submission of SSR All the necessary files are kept ready for

submission of NAAC and are verified by Mock
Peer Team from JKC College Guntur.

Details of Student Satisfaction Survey | All the mentors are advised to guide their

mentees to handle the issues regarding Student
Satisfaction Survey.

Collection of Feedback Collection of Feedback from Students,

Teachers, Alumni, Parents and employers are
collected and kept ready for analysis.

Q/—l_) ™ S‘"{U&.rm.\&- géiw*«nz\ﬁ

IQAC Coordinator [ Acharys Principal
Coordinator-IQAC Nagarjuna PRINCIPAL
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IQAC Meeting Notice

Meeting No: 05 /2023 -24 Date: 01/03/2024

This is to inform the members of IQAC, that there will be an IQAC meeting on
04/03/2024 at 2.00 p.m. in Conference Hall under the Chairmanship of Principal to discuss the

following agenda.

1. Confirmation of the minutes of the Previous meeting
Annual Sports and Games Meet 2023-24.
International Women’s Day Celebrations.

NSS & NCC Progamme Activities
ANU Examinations.

International Workshop.
Intellectual Property Rights.

Expert Peer Team VisitsVsPreparations for NAAC Peer Team Visit
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Meeting No : 05 /2023-24 Date: 04/03/2024
Minutes of the Meeting

As per the notice circulated on 01/03/2024, the meeting was held on 4" March 2024
at 2.00 p.m in Conference Hall under the Chairmanship of Principal to discuss the
above agenda points.

Agenda 1: Confirmation of the minutes of the Previous meeting .
The minutes of the previous meeting held on 20" February 2024 was read by the
Coordinator Mrs. R.Sharon Rose and it was approved.

Agenda 2: Annual Sports and Games Meet 2023-24.

Chairperson Dr. Sr. Fatima Rani. P advised to conduct Annual Sports and Games
Meet 2023 -24 in association with Nehru Yuva Kendra —Guntur, Andhra Pradesh,
Ministry of Youth Affairs.

Agenda 3: International Women’s Day Celebrations.

Mrs. D. Swarna Charani Rai Addi. Coordinator of IQAC proposed to organize
special events on the eve of International Women’s Day -2024 to reflect the theme
as ‘Invest in Women - Accelerate Progress by Women empowerment Cell.

Agenda 4: NSS & NCC Progamme Activities }

Dr. J. Pratapa Reddy. IQAC, Addl. Coordinator suggested to organize NSS and NC(
activities by involving students in community oriented services.

Agenda 5: ANU Examinations.

Mr. Ch. Rama Rao IQAC Member proposed to conduct 2™ Internal Examinations
as preparation for forthcoming ANU-Examinations as per Academic Calendar.

Agenda 6: International Workshop.

Participation of UG students in One Day International Workshop on “Anger
Management through Behavior Technology” by IQAC in collaboration with
Mindcraft EQ4 Peace Worldwide Inc. proposed by Mrs.B.Joyce IQAC Member.
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Agenda 7: Intellectual Property Rights.

Mr. T. Bala Narendra Prasad suggested to organize an online seminar on
Intellectual Property Rights due to the occasion of Intellectual Property on 26"

April 2024.

Agenda 8: Expert Peer Team Visits Vs preparations NAAC Peer Team Visit

Dr. Sr. Fatima Rani. P Chairperson guided the IQAC to prepare the necessary
action plan for the Mock Peer Team Visits scheduled in different dates by
instructing Departmental HOD’s and Conveners of Committees, Cell & Units for
updating of files, registers and documents as preparations for NAAC Peer Team

Visit. .

e

IQAC Coordinator

Coordinator-IQAC

St. Ann's College for Women
GORANTLA, GUNTUR-522034,

‘?}‘ S\"(u{i’:n'ﬁ“— 1(’\“1“" r)
Principal
PRINCIPAL

St. Ann's College for Women
Gorantla, Guntur-522 034.
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Members Attendance on 04.03.2024
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9. | Mr. Ch. Rama Rao Member
| ty
10. | Mrs. M. Usha Rani Member ‘ )«M/
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12. | Dr. Sr. Paul Tresa Member -
13. | Sr. T. Sandhya Member
14. | Dr. A. LeelaMohana Rao Member
15. | Mr. T. Bala Narendra Prasad Member ’Lew/
16. | Dr. G. Neelima Member
17. | Sr. Margaret Priyanka .G Member 4 y»Mm@ml/
18. | Mr. K. V. Bhaskar Rao Member
19. | G. Chandana Member
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Action Taken report of IQAC Fifth Meeting held on 04/03/ 2024

“Plan of Action Resolutions /Action Taken

Confirmation of the minutes of the Previous | The minutes of the previous meeting was agreed and
meeting . resolved by all the members of IQAC.

Annual Sports and Games Meet 2023-24. As per the resolutions made, Department of Physical
Education conducted Annual Sports ard Games Meet
along with Block level sports meet 2023-24 for the
students UG and PG in various events of Sports and
Games(Volley ball, KhoKho, Kabaddi and Running
Race etc.) in college campus held from 18" March 2024
to 22" March 2024 Sports and Games Competitions in
association with Nehru yuva Kendra Nehru Yuva
Kendra —Guntur, Andhra Pradesh, Ministry of Youth
Affairs. '

International Women’s Day Celebrations International Women’s Day-2024 was organized by
Management  in  collaboration  with  Women
Empowerment Cell and IQAC on 7" March 2024 (8™
March is Public Holiday ) in College auditorium with
the theme as‘Invest in Women - Accelerate
Progress” which focuses on addressing  economic
disempowerment of women in the present scenario and
this minute was resolved.

As per the resolution made,
Second Year B. Sc and B. Com Students of NSS team
along with NCC cadets participated in Pulse Polio —

Door to Door Survey Programme on 3™ March 2024 at
Gorantla Village, Guntur.

As per the resolution made,

¢ Commencement of 2™ Internal Examinations for
First Year- II Semester and Second Year — [V
Semester UG students held in two sessions from
22" March 2024 and from 26" March to 28™
March 2024 .

e Commencement of 2" Internal examination for
IV and I Semester MBA students held from 26"
March 2024 to 28" March 2024,

e Commencement of ANU UG Second Year -1V
Semester — End Regular Examinations April
2024 for B.Sc¢, B.Com and BCA scheduled from
16th April 2024 onwards.

The suggestion given as per the minutes have been

NSS & NCC Progamme Activities

ANU Examinations.

International Workshop.

implemented by organization of One Day International
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Workshop on “Anger Management through Behavior
Technology” Mindcraft EQ4 Peace Worldwide Inc. in
association with St Ann’s College for Women, Gorantla,
Guntur along with College Management & IQAC in
collaboration with Student Seminar Committee on 20"
March 2024 held in College Seminar Hall in two
sessions via online and offline mode scheduled from
10.00 a.m to 4.00 p.m for final year B.Sc students.

Online Session was presented by Prof.Matt Perelstein
,CEO & CoFounder,EQ4 Peace Worldwide Inc.USA on
the topic “ Positive Mental Health Taking control of
your emotional life and Offline Session by Dr.Jayan
Namboodiri, CEO Director & Behavior Therapist,
Mindcraft Kerala on the topic “ Anger Management
through Behavior Technology”. This minute was
resolved.

Intellectual Property Rights. St Ann’s College for Women, Gorantla, Guntur
organized National Level Online Workshop on the topic
“Intellectual Property Rights (IPR) & Patents and
Design Filing” held on 8" May 2024 in association with
Rajiv Gandhi National Institute of Intellectual Property
Management (RGNIIPM),Government of India, Nagpur
under National Intellectual Property Awareness
Mission,presented by Dr. Bharat N Suryawanshi
Assistant Controller of Patents & Designs, RGNIIPM,
Nagpur and this minute was resolved.

Expert Peer Team Visits Vs Preparations As per the resolutions made, As a part in NAAC

for NAAC Peer Team Visit Accreditation Process for Peer Team visit preparations.

e Expert Peer Team Member Mrs.M.Vijaya
Lakshmi Retired Professor, Department of
Botany and Microbiology, Acharya Nagarjuna
University had visited the college on 8" May
2024 along with Sri.T. Bala Narendra Prasad
IQAC Coordinator, JKC College Guntur.

o Expert Peer Team Visit was taken place on 6™
June 2024 by Dr.S.Sankar Retired Principal,
ANR College ,Gudivada, Dr..Nageswara Rao,
Principal, JKC College, Guntur, Sri.P.Gopi
Chand, Vice Principal, JKC College, Guntur
and Sri T. Bala Narendra Prasad ,IQAC
Coordinator, JKC College, Guntur had visited
the college as Expert Team Members. The visits
concluded with the exit meeting with good no
of suggestions and valid instructions.

4] "
- ﬁ.}'u,‘ Kicras |
Principal
PRINCIPAL

‘s College for Women
Sf_. A”".f _c‘:!..f...'{.:oa n34.

ﬂﬂ_j}_ﬂ_—’
IQAC Coordinator
Coordinator-IQAC

St. Ann's College for Women
GORANTI A GLINTIIR.E29014
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MOCK PEER TEAM VISIT
REPORT

Date : 08/05/2024 Time: 9:30 A.M to 5:30 P. M

Team Members:

Y Y V V VY

\%

» Mrs. M. Vijaya Lakshmi, Retired Professor,
Department of Botany & Microbiology,
Acharya Nagarjuna University

» Mr. T. Bala Narendra Prasad, IQAC Coordinator,
JKC College, Guntur

Interaction with Principal and IQAC Members:

Viewed Principal Power point presentation and suggested minute updations.

Viewed IQAC Coordinator’s presentation and advised some modifications.

On behalf of the Departments, HOD, Department of Statistics presented PPT of the
Department. Team members Viewed and appreciated the PPT.

Discussed with the Principal about the preparations of NAAC Peer Team Visit,

scheduled on 12" and 13" June 2024 and expressed utmost satisfaction.

Visit to Administrative Office
Both the members visited the Administrative Office and verified:

Registers and Files

Scholarship Data

Student Fee payment mechanism
Updated Master Data Management
College Policies

Other necessary arrangements to be done

They gave their valuable guidelines and suggestions in proper organization of key files

of the Institution.
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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.
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e 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.

¢ 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. ST. ANN’S COLLEGE FOR WOMEN

St. Ann’s college for women was established in 1997 to uplift the rural women,
impart intellect and spiritual integrity into the young lives and serve them for overall
development. It is affiliated to Acharya Nagarjuna University and ever since its
13inception it has been emerging as a universal cosmopolitan and prestigious college
in Guntur. Initially the college had only B.Sc (M.B.C), B. Sc (M.P.Cs) and B.Com
(General) courses. In 1998, B. C. A course & B.Sc (M.S.Cs) were introduced. Keeping
in pace with the emerging needs of the society, additional course of B. Com (Res) was
added in 1999. Seeing the aptitude for research in Biology, the courses were again
streamlined in 2003 with the introduction of Biotechnology (B.B.C). To bridge the gap
of previous value-based education and the present-day job-oriented education, a Post
Graduate course of M.C.A was installed into College Academics in 2003. During the
Academic year 2007 — 2008, to be in par with the professionalism, M.B.A course was
introduced and the college grew to the heights of excellence in educational ladder and
thus reached the status of Post Graduate College.

Vision
To provide the value-based education to the women, enrich them with innovative
and unique skills and transforming them into socially useful citizens.



Mission

By inducing the novel techniques to achieve excellence in education, enhance
ethical values for the holistic development of the students, the college aims to brighten
the lives of the rural women by providing ideal and diversified learning environment.

Table 1. The St. Ann’s College for Women Campus facility details

S.No. | Details of Area Total area
1. | Total Campus area 14486 sq mts
2 Total Built up area 2299 sq.mts
3. Forest vegetation 25 %
4 Planted vegetation 45%

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).

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 > Dr. S. Rajalakshmi
Building Code and » Dr. R. Mary Josephine
Green Ratings Systems » Dr. B. Mythili
e GRIHA — Green Rating Gnanamangai
for Integrated Habitat > Er. N. Shanmugapriyan
Assessment

Er. D. Dinesh kumar
Er. N. Shanmugapriyan
Dr. N. Balasubramaniam

Energy Audit e BEE - Bureau of
Energy Efficiency
e LEED - Leadership in

YV V




Energy and
Environmental Design
ClI-GreenCo —
GreenCo Rating
System Felicitator

Y V

Dr. P. Thirumoorthi
Dr. G. Murugananth

Environment
Audit

ASSOCHAM -
Associated Chambers
of Commerce and
Industry of India
FSRS - Fire Safety &
Rescue Services

Y VVVY

Dr. S. Rajalakshmi

Dr. A. Geetha Karthi
Dr. R. Mary Josephine
Dr. B. Mythili
Gnanamangai

Er. N. Shanmugapriyan

Hygiene
Audit

FSMS — Food Safety
Management System
Occupational Safety &
Health (1SO
22000:2018)

SBICM - Swatch
Bharath under India
Clean Mission

YV VYV

Mrs. Gaanaappriya Mohan
Dr. R, Sudhakaran
Dr. N. Saranya

Waste
Management
Audits

Water & Soil Audit,
Plastic Waste
Management Audit,
Biomedical Waste
Audit, Solid Waste
Management Audit, E-
Waste Management
Audit as per the
Checklist of NSF

YV VYV

Mrs. Gaanaappriya Mohan
Dr. R, Sudhakaran
Er. N. Shanmugapriyan

ISO
Certification

YV VVVVVY

QMS (9001:2015),
EMS (14001:2015),
OHS (45001: 2018),
ISMS (27001:2018),
FSMS (22000:2018),
QMSMD (13485:
2016),

EnMS (50001: 2018)

VVVY

Dr. S. Rajalakshmi

Dr. A. Geetha Karthi

Mrs. Gaanaappriya Mohan
Dr. R. Mary Josephine
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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

07.08.2023

. St. Ann’s College for Women ,
Guntur — 629 302, Andhra Pradesh

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).
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Green campus is not intended for the self-sustainability of the building alone, it
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
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scrutiny of application forms from the auditee (organization) and ending upon the
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
Orgﬂilgtlon
————

Institution / Organization / Company /
Industry/ Project Site

B receipt of Application

~
Date of Audit
confirmation

Check list preparation e~
and verification of the Audit O"i;te visit
Auditing organjzation ane
U .
Physical Examination
nf wbifp

- . . A
Discussion with Management
Representatives

——
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



12

(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 St. Ann’s College for Women and Audit Team
of the Nature Science Foundation

L.
—
——
——
—
-
—_—
—_—
-
—_—
—
—
—
e &
-

\.\\‘ ‘\\‘

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
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reveals the strengths and weaknesses of the Auditee’s Management controls and
risks associated with their failure in creating Green campus facilities.

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 Audit Activity at St. Ann’s College for
Women, Guntur, Andhra pradesh by the NSF Audit Team

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
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
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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 St. Ann’s College for Women is located in Guntur district, Andhra Pradesh,
India. It is located about 16 min (5.5 km) via Amaravathi Rd/Guntur Amaravathi Rd.
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 area is underlain by various geological formations of different age groups
ranging from Archaean to Recent. The Archaean basement complex comprising the
granite-gneisses, Schists, Khondalites, Charnockites and basic dykes of dolerites form
the predominant rock types in the central part. The fringe of the Archaeans in the central
part is represented by Cuddapah basin, namely Nallamalai group of Upper Cuddapabhs.
In a sequential order, the younger Kurnools occurring in the Cuddapahs and those in
the western parts of the district are thrust over by the Cuddapahs and these in turn by
the Archaean granite-gneisses. The Upper Gondwana group of sandstones and shales
out crop are seen at places between Guntur and Tenali. The youngest rock types of the
district appear to be of Mio- Pliocene age followed by the Alluvial deposits of Recent
to Sub-Recent age. Geomorphologically the district is classified into three units based
on relief, slope factor and soil. (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 6.5-75
2. Soil type Black cotton soils, Red
loamy soils, and sandy
loam
3. Total Organic carbon Medium (0.5-0.7)
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4, Electrical conductivity Normal (0-2)

5. Water holding capacity 1.357/1t

6. Total Nitrogen Low (140-280 kg/ha)

7. Available Phosphorous High (25-45 kg/ha)

8. Exchangeable Potassium High (290-570 kg/ha)

9. Available Mg and Mn contents | Mg- 5 g/kg, Mn (2.0
kg/ha)

10. | Available Zn and Fe contents | Zn- 13.8 kg/ha, Fe- (0.4-
5.7 kg/ha)

Environmental parameters

1. Minimum Temperature 27°C (72°F)

2. Maximum Temperature 349 C (95°F)

3. Minimum Relative humidity 62%

4, Maximum Relative humidity 92%

5. Annual Average Rainfall 889.1 mm

6. Annual Average Sunshine 12.2 hr

7. Wind speed 18.8 kph (11.7 mph)

10.4.2. Climatic conditions

The average annual rainfall of the district is 864 mm, which ranges from nil
rainfall in January to160 mm in August. August is the wettest month of the year. The
mean seasonal rainfall distribution is 547mm in southwest monsoon (June-September),
235 mm in northeast monsoon (Oct-Dec), 8 mm rainfallin Winter (Jan-Feb) and 74 mm
in summer (March — May). The season-wise percentage distribution of rainfall is 63%
in southwest monsoon, 27 % in northeast monsoon, 1 % in winter and 9 % in summer.
The annual and seasonal rainfall distribution with its departure from mean along with
percentage distribution.

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
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reproductive structures (fruiting bodies) such as apothecia, perithecia, soredia, soralia,
conidia and isidia embedding on the thalli surface using a stereo microscope. In the
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
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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).

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.



13.1. Table 4. Qualitative Measurements of Green Auditing
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S. Part 11 clause | Audit Checklist with weightage Response
NO. | as per National Yes | No
Building Code

1. |6.2.4. Reduced | Maintenance of 30% of open spaces as v
Building softscapes (Vegetative area) its gross total area
footprint in | appropriately.

Multi-storeyed
Building designs

2. | 7.1.1. Landscape | If any landscaping activities to reduce the carbon v
design by planting trees and other vegetation.

3. | 7.1.1.2. External | Assessing the appropriate measures taken for v
Noise reduction / | reducing noise level like quieter pavement
mitigation (Traditional Method), earth berms (raised barrier
practices made up of compacted soil)

4. |7.1.13. Building | What are energy consumption activities v
shadow performed via vegetation?
considerations
on landscapes

5. | 7.1.3.1.Preservin | Reviewing on whether the site follows healthy v
g Top Soil soil maintenance (soil test, use of vermicompost,

organic/green manure)

6. | 7.1.3.2.Ecologic | Whether the transplantation of matured trees is v
al Design /| followed in the case of vegetation clearing is
Conserving necessary for construction.

7. | biodiversity Use of vegetation that promotes regional identity v

(native plants) and a sense of place (geographical
condition).

8. Action plan for conservation of native v
endangered  species  through  awareness
programmes and demonstrations.

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

10. Sufficient number of trees, shrubs, herbs and |
lawns available in the campus

11. Projects and Dissertation works and Scholarly v
publications related to flora and fauna by
students, scholars and staff members — specify &
show the records.

12. | 7.1.3.4. Vertical | Whether the campus had v

Landscaping and | roof/kitchen/zodiac/ornamental/medicinal
roof system
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garden/ and green walls or vertical landscaping
(vertical garden)

13. | 7.3.2. Water | Availability of water drip and sprinkler
Conservation irrigation systems in the campus to reduce the
and  Irrigation | operation costs under energy and water
Purposes conservation methods

14. |1 9.1.2. What are the alternative materials, methods that v
Minimizing considerably reduce energy and CO> emissions
Green House | (Indoor plants)

15. | Gas (GHG) | Oxygen and carbon di oxide levels in the campus
Emission atmosphere will be measured using oxygen and

carbon di oxide meters at the time of onsite audit.

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 (125 species belonging to
the Campus 110 Genera under 90
families
2. Total number of Non-Flowering plant species 05 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 Campus 20 species belonging
Common Myna, House
Sparrow, King- crow, House
Crow, Jungle Babbler, ,
Honey bird
6. Total number of visiting Birds inside the Campus 20 species belonging
Mangrove heron, Common
Wood shrike, Peacock.
7. Total number of Aquarium -
8. Total number of Aquatic (hydrophytes) plant -
species
9. Percentage of Forest Vegetation 32 %
10. Percentage of Planted Vegetation 55%
11. Percentage of Water consumption to total human NA
population
12. Percentage of Water consumption to total flora NA

and fauna
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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 35-45% of wild,
50-60% native plant species and the other 30-35% 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 45% 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 mangifera indica L., Java Plum, 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 Solanum melongena, Plumeria alba, 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,
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, 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.
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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.,
Psidium guajava L., Java plum, Cucumis sativus, Phyllanthus emblica L. , Artocarpus
heterophyllus (Jack fruit), Phyllanthus acidus (Amla) and Species such as
Bougainvillea glabra, Ixora coccinea are exploited for their attractive flowers.

The biodiversity of St. Ann’s College for Women Campus comprises a sum of
200 species belonging to 100 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 St. Ann’s College for Women Campus, 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

S.No Common Name Scientific Name Family Habitat
1. |Monkey Bush Abutilon Indicum Malvaceae Herbs
2. |Black Wattle Acacia Mangium Leguminosae Tree
3. |Copper Leaf Acalypha Wilkesian Euphorbiaceae  [Shrub
4. |Knot Grass Aerva Lanata Amaranthaceae [Herb
5. |Goat Weed Ageratum Conyzoides Asteraceae Herb
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6. |Blue Weed Ageratum Houstonianum Asteraceae Shrub
7. White Siris Ailanthus Integrifolia Simaroubaceae [Tree
8. |Cake Tree Albizia Amara Fabaceae Tree
9. |Aloe Vera Sis Aloe Barbaden Liliaceae Shrub
10. [Sessile Joyweed Alternanthera Sessilis Amaranthaceae |Herb
11. [Spiny Amaranth Amaranthus Spinosus Amaranthaceae |Herb
12. [Slender Amaranth Amaranthus Viridis Amaranthaceae |Herb
13. |Annual Ragweed Ambrosia Artemisiifolia Compositae Herb
14. |False Indigo Bush Amorpha Fruiticosa Fabaceae Shrub
15. |Cashew Nut Anacardium Occidentale Anacardiaceae  [Tree
16. |King Of Bitters Andrographis Paniculata Acanthaceae Herb
17. |Beard Grass Andropogon Pumilus Acanthaceae Herb
18. |Soursop Annona Muricata L/Annonaceae Tree
19. [Sugar Apple Anona Squamosa Annonaceae Tree
20. [Flamingo Flower Anthurium Andraeanum Araceae Herb
21. |Monkey Puzzle Tree |Araucaria Araucana Araucariaceae  [Tree
22. |0osi Pullu Aristida Adscensionis Poaceae Herb
23. |Common Needle Grass|Aristida Pinnata Poaceae Herb
24. ack Fruit Tree Artocarpus Heterophyllus Lam. [Moraceae Tree
25. |Asparagus Asparagus Officinalis Asparagaceae Herb
26. |Ganges Primrose Asystasia Gangetica Acanthaceae Herb
27. Wack Fruit Atrocarpus Heterophyllus Moraceae Tree
28. |Neem Tree Azadiracta Indica Meliaceae Tree
29. |Bamboo Bambusa Vulgaris Poaceae Tree
30. |Butterfly Tree Bauhinia Purpurea Fabaceae Tree
31. [Toddy Palm Borassus Flabellifer /Arecaceae Tree
32. |Paper Flower Bougainvillea Glabra Choisy |Nyctaginaceae  Climber
33. |Devil's Backbone Bryophyllum Daigremontianum|Cassulaceae Herb
34. |Flame Of The Forest |Butea Monosperma Fabaceae Tree
35. [Peacock Flower Caesalpinia Pulcherima Caesalpiniaceae [Shrub
36. |Surinamese Stick Calliandra Surinamensis Leguminosae Tree
37. |Red Powder Puff Calliiandra Haematocephala |Fabaceae Tree
38. |Bottlebrushes Callistemon Lanceolatus Myrtaceae Tree
39. |Bottlebrushes Callistemone Myrtaceae Tree
40. [Dogbane Calotrophis Gigantea Apocynaceae Shrub
41. (Indian Shot Canna Indica Cannaceae Herb
42. [Papaya Carica Papaya Caricaceae Tree
43. |Wine Palm Caryota Urens Areaceae Tree
44. (Golden Shower Cassia Fistula L. Fabaceae Tree
45. Bright Eyes Catharanthus Roseus L. Apocynaceae Herb
46. |[Veld Grape Cissus Quadrangularis Vitaceae Creeper
47. [Lemon Citrus Limon (L.) Osbeck Rutaceae Shrub
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48. |Asian Spider Flower [Cleome Viscosa Capparaceae Herb
49. |Aparajita Climbing  [Clitoria Ternatea Fabaceae Climber
\VVine
50. |Cocunut Cocos Nucifera L. Areaceae Tree
51. [Variegated Croton Codiaeum Variegatum Euphorbiaceae  [Shrub
52. |(Indian Cherry Cordia Dichotoma Boraginaceae Tree
53. |Broadleaf Palm-Lily |Cordyline Fruticosa Asparagaceae Shrub
54. [Corriander Coriandrum Sativum L. Apiaceae Herb
55. |Purging Croton Croton Tiglium Euphorbiaceae  [Shrub
56. [Rubber Vine Cryptostegia Grandiflora Apocynaceae Shrub
57. [Mexican Heather Cuphea Hyssopifolia Lythraceae Shrub
58. [Mexican Heather Cuphea Hyssopifolia Lythraceae Shrub
59. [Cycas Cycas Beddomei Cycadaceae Tree
60. [Queen Sago Cycas Circinalis L. Cycadaceae Tree
61. |Cycas Cycas Indica Cycadaceae Tree
62. |King Sago Cycas Revoluta Cycadaceae Tree
63. [Palm Rose Cymbopogon Martimii Poaceae Herb
64. [Scutch Grass Cynodon Dactylon L. Poaceae Herb
65. (Gulmohar Delonix Regia Leguminosae Tree
66. |(Golden Dewdrops Duranta Erecta L. \Verbenaceae Shrubs
67. |Areca Palm Dypsis Lutescenes /Arecaceae Tree
68. |Yard-Grass Eleusine Indica Poaceae Herb
69. |Money Plant Epipremnum Aureum Araceae Climber
70. |Dragon-Tail Epipremnum Pinnatum Araceae Tree
71. |Asthma Weed Euphorbia Hirta L. Euphorbiaceae  [Herb
72. |Weeping Fig Ficus Benjamina Moraceae Tree
73. |Curtain Fig Ficus Microcarpa Moraceae Tree
74. (Creeping Fig Ficus Pumila L. Moraceae Climber
75. |Bodhi Tree Ficus Religiosa Moraceae Tree
76. [Silky Oak Grevillea Robusta Proteaceae Tree
77. |Firebush Hamelia Patens Rubiaceae Shrub
78. Verusalem Artichoke |Helianthus Tuberosus Astraceae Herb
79. |Redivy Hemigraphis Alternata Acanthaceae Herb
80. |Hogweed Heracleum Sphondylium Apiaceae Herbs
81. |Black Spear Grass Heteropogon Contortus Poaceae Herbs
82. |Hibiscus Hibiscus Rosa-Sinensis Malvaceae Shrub
83. |Saramollagrass Ischaemum Dispar Poaceae Herb
84. | Indian Murainagrass. |Ischaemum Indium Poaceae Herb
85. |Scarlet Jungle Flame |Ixora Coccinea Rubiaceae Tree
86. |[Common Jasmine Jasminum Officinale Oleaceae Climbers
87. |ICommon Lantana Lantana Camara \Verbenaceae Shrub
88. |[Mango Tree Mangifera Indica L. Anacardiaceae  [Tree
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89. [Bullet Wood |Mani|kara Elengi Sapotaceae Tree
90. [Sapota Manilkara Zapota Sapotaceae Tree
91. |Arrowroot Maranta Arundinacea Marantaceae Herb
92. |Chinaberry Tree Melia Azedarach Meliaceae Tree
93. [Spearmint |Mentha Spicata Lamiaceae Herb
94. (Champak |Miche|ia Champaca Magnoliaceae Tree
95. [Spanish Cherry |Mimusops Elunji Sapotaceae Tree
96. |Four -O'clock |Mirabi|is Jalapa Nyctaginaceae  [Tree
97. [Indian Mulberry IMorinda Citrifolia Rubiaceae Tree
98. Jamaican Cherry |Muntingia Calabura Muntingiaceae  [Shrub
99. [Curry Leaf Tree |Murraya Koenigii Rutaceae Tree
100.|Banana Musa Cultivars L. Musaceae Tree
101.)Arali Nerium Oleander L. Apocyanaceae  [Shrub
102.|Common Basil Ocimum Basilicum Lamiaceae Herb
103. |Pineapple Palm Phoenix Canariensis Arecaceae Tree
104.|Canary Island Date  |Phoenix Canariensis Arecaceae Tree
Palm
105. |Miniature Date Palm |Phoenix Roebelenii Arecaceae Tree
106. |Gooseberry Phyllanthus Acidus L. Phyllanthaceae [Tree
107.|Indian Gooseberry Phyllanthus Emblica L. Phyllanthaceae [Tree
108. |Stone Breaker Phyllanthus Niruri Schumaach |Phyllanthaceae [Tree
& Thonn
109. |Pagoda-Tree Plumeria Alba Apocynaceae Tree
110. [Asoka Tree Polyalthia Longifolia Annonaceae Tree
111.|Pungai Pongamia Pinnata Fabaceae Tree
112.|Moss Rose Portulaca Grandiflora Portulacaceae Herb
113.|Almond Prunus Amygdalus Rosaceae Tree
114.|Common Guava Psidium Guajava Myrtaceae Tree
115. [ Four Leaf Devil Plant [Rauwolfia Tetraphylla Apocynaceae Shrub
116.|The Rain Tree Samanea Saman Mimosaceae Tree
117.|Sandal Wood Santalum Album Santalaceae Tree
118.]Ashoka Tree Saraca Asoca Leguminosae Tree
119.Turkey Berry Solanum Torvum Solanaceae Shrub
120.|Black Plum Syzygium Cumini Myrtaceae Tree
121.|Caribean Trumpet Tabebuia Aurea Bignoniaceae Tree
Tree
122.|Tamarind Tamarindus Indica L. Fabaceae Tree
123.|Yellow Balls Tecoma Stans L. Bignonaceae Shrub
124.|Teak Tectona Grandis Lamiaceae Tree
125.|Almond Tree Terminalia Catappa L. Combretaceae Tree
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Plate.1. Plants found in the Campus
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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
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Lichen diversity reorded in the St. Ann’s College for Women campus showed a
total of 5 different lichens species representing 2 genera and 2 families (fig.7). Three
species accounted for 5% of total available lichens in the campus. The observation on
lichen diversity revealed that two types of lichens growth forms belonging to the
genus, Parmotrema and Lecanora were accounted 5% diversity coming under
crustose lichens and 2 types of foliose lichens belonging to the genus, Dimeralla,
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Graphis 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 St. Ann’s College for Women campus with respect
to family, substratum and growth forms in genus and family wise classification

S.No | Lichen diversity of the campus | Family Growth forms
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, Spirogyra, 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.

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
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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).

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, Black-rumped flameback and Peacock
(Tables 8 & 9).

Table 8. Birds Diversity in the campus

S.no | Scientific name Common name
1. Accipiter shikra
2. Acridotheres tristis common myna
3. Anthusrufulus black kite
4, Athenebrama spotted owlet
5. Bubulcus ibis Cattle egret
6. Coraciasbenghanlensis Indian roller
7. Corvus splendens House crow
8. Dicruridaemacrocercus black drongo
9. Egrettagarzetta Little egret
10. Eudynamysscolopaceus Asian koel
11. Haliasturindus brahminy Kite-
12. Leptocoma zeylonica Purple-rumped sunbird
13. Megalaime zeylanic Brown-headed barbet
14. Merops orientalis Green bee-eater
15. Motacilla Indian robin
16. | Passeridae Sparrow
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17. Pavo cristatus Peacock
18. Columbidae Dove

Table 9. Total number of visiting birds in the campus

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

Living Birds found in the campus
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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. lcommon Hedge Blue Acytolepis puspa Lycaenidae
S. Pioneer Belenois aurota Pieridae
4 |Angled pierrot Caleta caleta Lycaenidae
S [Tamil yeoman Cirrochroa thais Nymphalidae
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6. Rustic Cupha erymanthis Nymphalidae
- Plain tiger Danaus chrysippus Lycaenidae
8. Miger Danaus genutia Nymphalidae
9. lcommon crow butterfly Euploea core Papilionidae
10. |African Marbled Skipper |Gomalia elma Hesperiidae
11 mailed jay Graphium agamemnon [Papilionidae
12 \common banded Hasora chromus Hesperiidae
13. vellow Orange Tip Ixias pyrene Pieridae
14 1 ime Butterfly Papilio demoleus Papilionidae
15. Red Pierrot Talicada nyseus Lycaenidae
16. \common Grass Dart Taractrocera maevius [Hesperiidae
17. Blye tiger Tirumala limniace Nymphalidae
18. Dark blue tiger Tirumala septentrionis [NYmMphalidae
19. Mhite hedgege Udara akasa Lycaenidae
20. Nymphalidae
Painted lady Vanessa cardui
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
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characteristic features differentiate them from reptiles and birds. Observation on
diversity of mammals in the St. Ann’s College for Women campus 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
1. Black-naped Hare Lepus nigricollis
2. Three-striped Palm Squirrel Funambulus palmarum
3. Indian Flying Fox Pteropus giganteus
4, House Rat Rattus rattus
5. Indian Mole-rat Bandicota bengalensis

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
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
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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 St. Ann’s College for Women
and 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 St. Ann’s College
for Women campus 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
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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).

A%
N

Oxygen releasing and Carbon dioxide assimilating plants in the
St. Ann’s College for Women Campus



Table 11. List of Oxygen releasing and Carbon dioxide assimilating, Ornamental / Medicinal plants in the
St. Ann’s College for Women Campus
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Plant Name Plant Name L , Characteristic Features
S.No (Tamil) (English) Scientific Name Grouping / Nature of 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 Oz releasing Plant
i - . O- releasing Plant
7. | Arasu Peepal, Bot-tree Ficus religiosa Dicots

. i . ) ) 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
i O- 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 475.7 £10.0 Within permissible limits
2. | Auditorium 448.7 £15.9 Within permissible limits
3. | Seminar Hall 4477 £ 8.5 Within permissible limits
4. | Library 439.7 £ 8.0 Within permissible limits
5. | Labortory 408.0 £ 2.6 Within permissible limits
6. | Canteen 4213+ 2.5 Within permissible limits
7. | Open Area 430.7 £ 4.5 Within permissible limits
8. | Car Parking area 4947 +1.5 Within permissible limits
9. | Garden area 428.1 + 3.0
Mean 402.85%
SEC + 2.07
CD at P=0.05% 3.69

*Average of 3 Observations
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Plate 5. Measurement of CO2 concentration in the College Campus
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As per (ASHARE 62-2019) Indoor air Quality parameters Threshold values
» Class A (Aspirational) = Ambient is 350

» Class B (Within permissible limits) = Ambient is 500
» Class C (Marginally Acceptable) = Ambient is 700

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 St. Ann’s College for Women

S. No Location Oxygen Level (%)* Remarks
1. | Classroom 20.5+£0.2 O> level is good
2. | Auditorium 20.3+£0.2 O2 level is good
3. | Seminar Hall 20.3+£0.3 O2 level is good
4. | Library 20.6 £ 0.2 O> level is good




5. | Laboratory 206 +£0.4 O2 level is good

6. | Canteen 20.4+£0.3 O2 level is good

7. | Open Area 20.6 £0.1 O- level is good

8. | Car Parking area 205+0.1 O2 level is good

9. | Garden area 20.7 £0.1 O2 level is good
Mean 20.5%
SEC + 0.21
CD at P=0.05% 0.38
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*Average of 3 Observations

Plate 6. Measurement of Oz 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
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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
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.
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Botanical Garden found in the Campus

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 25% 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
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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. 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 St. Ann’s College for Women campus
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.

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
St. Ann’s College for Women campus 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
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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 St. Ann’s College for Women campus 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 St. Ann’s College for
Women campus 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
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 St. Ann’s
College for Womento cultivate plants. Agrochemicals, chemical fertilizers (urea,
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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.

Composting Pit found in the campus
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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, n GO C" e.?" '
Associations, Forums, SSL, NCC (National Cadet }. \ -SAY I ‘LIO-_‘,
Corps) and NSS (National Service Scheme). All the \ 7 LQ}PIQ&_I{;C

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. 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 Andhra
Pradesh. The St. Ann’s College for Women is conducting a large number of activities
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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 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 St. Ann’s College
for Women has 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.

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 Andhra Pradesh
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 St. Ann’s College for Womenis 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.

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
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
closed environment like corridors and the front offices, auditoriums and gallery classes
placing the fish aquarium as well as plant aquarium will improve the scenic value of
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
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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 St. Ann’s College for Women
campus has initiated to start a good aquatic site in which aquatic plants, Fishes and birds
are living generously.

Aquarium found in the campus

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 St. Ann’s College for Women
faculty 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. Itis observed that the St. Ann’s College for Womenis maintaining more than 75%
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 25% and planted vegetation was 55%.

2. The St. Ann’s College for Women campus is belonging to Andhra Pradesh 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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The St. Ann’s College for Womenhas created ‘Medicinal garden’ for establishing a
massive reforestation / afforestation planting programme in which a large number
of trees and shrubs species were planted together with a minimum distance covering
fruits, nuts and timber yielding plants are planted.

In view of floral biodiversity in the St. Ann’s College for Women Campus, a sum
125 species belonging to 115 Genera under 90 families covering trees, herbs, shrubs,
climbers, lianas, twiners and lawns and 12 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 St. Ann’s College for Women Campus, a total
of 5 living Mammals representing two Genera under two families, visiting Mammal
species (5), 25 species of birds, 3 species of Grasshopper, 2 species of Termites, 3
species of Amphibians, 3 species of Reptiles, 33 species of Butterflies and Three
species Mosquitos were recorded and documented.

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.

Name Board kept for each trees was found be Excellent.

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
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during the paking of goods with respect to nature conservation and environmental
protection.

e St. Ann’s College for Women Management 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.

16. Conclusion

After the establishment of St. Ann’s College for Women, Guntur,
Andhra Pradesh, 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 St. Ann’s College for Women is a
well-established Private Institution in Andhra Pradesh 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 St. Ann’s College for Women campus is maintaining more than 75% of the green
cover area after building construction along with 25% of natural vegetation and 55%
planted vegetation.

The natural topography and very good landscape design without disturbing the
natural vegetation are being maintained by the St. Ann’s College for Women.
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.
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Pradesh, 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 St.
Ann’s College for WomenManagement 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...........cccooiiiiiiiiiiiiii 2
b. Seeds not enclosed in fruit wall, perianth absent.............................Gymnosperm
2a. Leaves usually net veined Seeds-2........c.viriiiiiniii e 3
b. Leaves parallel veined, Seeds-1.........ccooriiiiiiii e 66
3a. Petals free. ... 4
b. petals COMMNALE ..ottt e e 41
4a. Corolla and calyX Present........oo.viiiiiiiiiiii i e e e e e 5
b. Corolla and calyx absent............coiiiiiiiiiii e 24
5a. calyx of united sepals; ovary inferior ...............cooiiiiiiiiiiii i 31
b. Calyx of distict or unit sepals; Ovary Syncarpous. ...........o.evverveeinreenneeennenanns. 6
6a. Sepals imbricate INbud ..........oooiiiii e 7
b. Sepals valvate inbud............oooiiiiiii i e 24
7a. Sepals more or less united at the base...............ooiiiiii i 19
D, Sepals f1ee ...voii e O
8a. Stamens more than 12 ... ... ... 9
b. Stamens 10 OF fEWET ....o.ueii e 13
0. SIS -3 e 11
D. SePalsS 4 OF NOTC. ...ttt e e e e e e e e rre e 10
10a. Stamens inserted on the disck................cooiiiiii i Cleomaceae
b. Stamens inserted of the gynophore ..., 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.................ccooiiiiinnn... Portulacaceae
13a. Flowers unisexual, gynoecium apocarpus............................... Menispermaceae
b. Flowers bisexual, gynoecium Syncarpous..........oouvieirieeinieeinieeniiiianneanns. 14
14a. Petals 4, StAmENS 6 ......oooiiiiii e Brassicaceae
b. Petals 5, Stamens 00. . ..ottt e ——— 15
I5a. Ovaryl, loculated ..........ooiiiiiiiii e 16

b. Ovary 2-more loculated. ............oouiiiriiii i 17



49

16a. Flowers actinomorphic, placentas free- central ......................Caryophyllaceae

b. Flowers zygomorphic, placentas parietal ...............ccccceiiiiiinn Viloaceae
17a. Filaments of anthers more or less united ....................ccceeiiea. Polygalaceae
b. Filaments of anthers more or less united .................cooiiiiiiiiiiii ... 18
18a. Leaves stipulate; Stamens 5 or 10 .........viiiiiiiiiie e 19
b. Leaves exstipulate; stamens usually 8 ... Sapindaceae
19a. Style 5; Stamen 5 ...t Oxalidaceae
b. Style many; stamens 10 ...t Zygophyllaceae
20a. Leaves pellucid-gland dotted .............ccooeiiiiiiiiii e Rutaceae
b. Leavesnot gland dotted ... 21
21a. Placentas parietal; Fruit elongated .....................coooiin, Moringaceae
b. Placentas axile; Fruitsnot elongated ..o 22
22a. Ovules and seeds pendulous; sometimes horizontal.......................... Meliaceae
b. Ovules and seeds erect or ascending ............ooevveeriiriireeieneeieieeeeneeninns 23
23a. Stamens alternate with the petals........................o Anacardiaceae
b. Stamens opposite the petals ...........c.ooiiiiiiiiiiii Vitaceae
24a. Leaves simple; FIOWers 3-merous............o.vviiiiiiiiiiee e, Annonaceae
b. Leaves compound; FIOWErs 4-6 merous .............ccovviiiriiiniiiiianiinneannnnn. 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 ...............oi i Stericuliaceae
b. Stamens 2; anther free..........oooiiiiiii 27
27a. Anther unilocular; pollen muricate ................cooviiiiiii i, Malvaceae
b. Anther bilocular; pollen smooth .................cooiiiiiiiiii, 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 ............ccooviiiiiiiii, Tiliaceae
b. Anther dehisce by spores; fruits drupe ........ccoooeeeiiiiiiiiii .. Elaeocarpaceae
31a. Ovary sycarpous; placentas 3-5, parietal..............cooeviiiiiiiiiiii e, 32
b. Ovary 1 or more free, placentasbasal...................cooiiiiiii s 33
32a. Climbing herbs tendril..............oooiii Passifloraceae
b. Erect shrubs or trees with tendril...................coooiiiiiiiiiin 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.............coooiiiiiiiiii i 37
35a. Flowers zygomorphic; petals imbricate.............covvieiiiiiiiiiiiiiiiieaiannnns 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..........oo.oiuiiiiiiiiii e Cucurbitaceae
b. Flowers bisexXual.........c.c.oiiiiiiiii e 38
38a. Ovary 1-celled........oooeiiiiii e Cactaceae
b. Ovary more than 1 celled...............oo i, 39

39a. Carpels free if ultimately united the styles distinct....................cooeiiinine.n. 40
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b. Carpels and styles united throughout........................ooiiiiii, Myrtaceae
40a. Flowers in dichasial — polychasial cyme.............................ee. Molluginaceae
b. Flowers in clustered, cymes or solitary..............cooovviiiiiiiiiinnn.. Aizoaceae
41a. Ovary inferior, stamens as many as the corolla lobes............................. ... 42
b. Ovary superior, Stamens NUMETOUS . ... ....euuutennrtenteeneeeaneeeaneeaeeennneennnns 43
42a. Anther free; ovary 2-loculed; stipulate..............coooiviiiiiiiiinan... 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.oeennene. 44
44a. Ovary 3 ormore carplelled..............cooiiii Sapotaceae
b. Ovary 2-carpelled. ... ..o 45
45a. Corolla actinomorphiC........c.oviuiiii e 46
b. Corolla ZzygomOTphicC. ... ...oviniii e 50
46a. Plants leafless; parasitiC...........ovvevvuiiiiiiiiiiiiieie e Cuscutaceae
b. Plants leafy ; not parasitic ...........ooueiiuiiiiiit 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 ........uuurrueieieeiieeieeeieeeeeennns 49
48a. Leaves not scabrid, corolla tube white: fruitsberry ........................... Oleaceae
b. Leaves scabrid; corolla tube orange; fruits capsules ................... Nyctanthaceae
49.a. Anther inseperratable; corona present .............cooiiiiiiiiiiiiin.n. Asclepidiaceae
b. Anther seperatable; corona absent ..................coooiiiiiiin.. Apocyanaceae
50a. Corolla lobes imbricate ;fruit drupe .............cooiiiiiiiiiiiiin., Boraginaceae
b. Corolla lobes plicate; fruit capsule ..............ccoeviiiiniiniinn.n.. Convolvulaceae
51.aOvary cells many ovulated ..o Solanaceae
b.Ovary cells 1-4 ovuled...... ..o 52
52.a Carpels 2 or more ovulated ; fruits dehiscent ..., 53
b. Carpels 1 —ovulated ; fruits indehiscent ................c.oooiiiiiiiiiiii i, 57
53.a Fruits dehiscent; seeds supported on reticulae.............................. Acanthaceae
b. Fruits indehiscent; seeds not supported on reticulae..........................oeeeee 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..................cooviiiiiiiinn.nn.. 56
56.a Flowers solitary; axile placentation .................ccooviiiiiiiiiinn.. Pedaliaceae
b. Flowers raceme; axile placentation.....................ooevieiiinnn.. Marytiniaceae
57.a Ovary entire, style terminal ... Verbinaceae
b. Ovary 4 —lobed, style gynobasiC.............coeeveiiiiiiiiiiiiiiiiianann... Lamiaceae
58.a Flower bisexual .......ooiiiiiiii i e 59
b. Flower unisexual ..........oouoiniiiiii i 62
R T G017 o7 111 (S 4 10 ) 60
D. OVATY SUPETIOT ..ttt ettt et et e e et e et e e e et e eae e naeeanens 61
60.a Ovary 4-6 loculated; ovules many ................cccoeveviieinnnannn... Aristolochiaceae
b. Ovary 1-loculated; ovules 1-4 ... ..., Santalaceae
61l.aPerianthnottubular................oi Amarathaceae
b. Perianth trubular ......................oc 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 ineach loule.................cooiiiiiiiiiiii i, 64
b. Ovary 2 or more loculed;ovules 1 or 2 ineach locule.....................coeeeene. 65
64a. Leaves glandular......... ..o Euphorbiaceae
b. Leaves eglandular..............ooiiiii e 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. ....uiieti i e e 67
b. Aquatic, marsh or riparian............ccevvviiiiiiieiie 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 toscale.............ooiiiiiiiiiiii e, Araceae
b. Perianth present..........oouiii i e 69
70a. Plant armed. ... ..o 71
b. Plant unarmed. ..........oooiiiiii e 72
71a. Plants Xerophytic; leaves fibrous...............oooiiiiiiiiiiiiiii . Agavaceae
b. Plants not xerophytic; leaves nor fibrous..................ooooiiiii Lilliaceae
72 a. Perianth segments cONNAte............covvviiiiiiiiiiiiiiiiiiiiieaneennn, Amaryllidaceae
b. Perianth segments free...........oooiiiiii i 73
73a. Outer perianth calycine; inner coroline......................oooeenn... Commelinaceae
b. Outer and inner perianth...............ooiii e 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 ..........ccccevveeniniencncee e, Leptogium cyanascens.
1 b. Photobiont green alga .........coveiiiiiiiie e 2
2. Thallus 1eprose, CrustoSe. ... ..uuuint it eaean Group I
3. Thallus fOl10S€. ... .v i s Group II
4. Thallus frutiCOSE. . ..ottt e e e e Group III
Group |

1 a. Thallus 1eprose,.......c.oviviiniiiiii e, Chrysothrix chlorina
1 b, Thallus CrUStOSE. ..\ vttt ettt ettt e Graphis sp
Group 11

1 a. Lower side of thallus pseudocyphellae, photobiont Nostoc ........ Pseudocyphellaria
1 b. Thallus lacking pseudoCyphellae ... 2
2 a. Upper cortex thick walled longitudinally oriented, conglutinate hyphae............. 3
2b. Upper cortex otheriwse. . .. .4
3a. Thallus lower side canallculated zeorin, norstlctlc and salazmlc aC|ds and unknown
pigments and triterpenoids present................oeeeiiininnnnn Heterodermia leucomelos

3 b. Thallus lower side no canaliculated only in medulla...... Heterodermia diademata
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4 a. Cilia bulbate at the base, thallus grey to grey brown ...........ccccccoeveeieenne Bulbothrix
4 b. Cilia present or absent, NOt BUIDALE..........cccveiiiiiiiiiiie 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.......o..oiiuiiii i e 8
7 b. Lobe margins €Ciliate. ........ooouiiiiiiiiii i e 9
8 a. Salazinic acid present K+ Red corteX...........oooeviiiiiiiiiiiiiiii e 10
8b.Salazinicacidabsent ........ ... 11
9 a. Thallus with isidia............oivieiiii i, Parmotrema tinctorum
Ob Thallus With SOTE€dia. .. ... ..ottt e e 12
10 a. thallus emaculate. ..o e P.stuppeum

10 b. thallus maculate. ... P.reticulatum
11 a. Protolichesternic acid in medulla ..., P.grayanam
11 b. Alectoronic acid inmedulla................ooviiiiiiii 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

la.Squamules inthallus.............cooo i Cladonia sp
1 b. Squamules absent inthallus ...t 2
2 a. Thallus flat, strap shaped or palmately lobed............cccooiiiiiniiiiiie Ramalina
2 b. Thallus round to angular iN SECTION .........c.oiiiiiiinieie e 3
3a. Thallus bright yellow to orange, K+ purple... ..., Teloschistes
3 b. Thallus greenish grey or yellowish grey pendentorerect..................ccceevenen. 4
4 a. Medulla K+ red Stictic acid present ..............cccoeevviianinni. Usnea stigmatoides
4 b. Medulla K- norstictic psoromic acid present................c.c.eeveenn.... 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 -----------======mmmmmmmmm - 4
2B. Plants colonial, not filamentous ---------==-===-m == mm oo 3
3A. Cells in regular rows, in multiples of four; -----------=--=-=mmmmmmcmm e 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 -----=-=-=====m-mmmmemm oo 6
4B. Filaments curved, twisted, or spiralled -------=-=-====nmmmmmmmmm oo S

5A. Heterocysts and akinetes present ------------=-=-----m-mmmmmmmmom oo Anabaena
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5B. HeteroCysts abSeNt —--------mmmmmm oo Raphidiopsis
6A. HeteroCysts Present ----------mmmmmmm oo 9
6B. Heterocysts absent ----------=mmmmmmm oo 7
7A. Filaments without a sheath; cells discoid -----------=----=-==-==omcmmemee- Oscillatoria
7B. Filaments with distinct sheath ------=--==== s 8
8A. Trichomes tangled; sheaths confluent ----------===--=-emmmmmmmm e Phormidiwn
8B. Trichomes separate; sheaths not confluent --------=--=-==mmmmmmmmmm oo Lyngbya
9A. Heterocysts terminal -------=-====-mmm oo oo Cylindrospermum
9B. Heterocysts intercalary ----------======mmmmm oo Ahphanizomenon
10A. Cell walls without punctae or Strige -----==--=======mmmm oo 31
10B. Cell walls rigid, ornamented with punctae or striae --------------- 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 -=--==--===mmmmm oo 12
12A. Frustules elliptical or ovoid or nearly SO ------=---==-======-mm oo 14
12B. Frustules discoid or nearly S0 -------=-======mmmmmmmmmmm oo 13
13A. Valves radially punctate --------========mmmmmmm oo Stephanodiscus
13B. Valves with two concentric regions, the inner being smooth ------------- Cydotella
14A. Frustules with marginal keel containing a raphe -----------=======mmmeuuv 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 --------------=---=--==-mo-m--- 16
16A. Frustules with a raphe in at least one valve ---------=--=--mmom s 21
16B. Frustules without a raphe in either valve, pseudoraphe evident ------------------ 17
17A. Frustules united in zigzag chains ---------=--====mmm oo Tabellaria
17B. Frustules not in zigzag Chains -------=-==-===mmmmmm oo Pseudoraphe
18A. Frustules united laterally -------==-==-mmmm oo Fragilaria
18B. Frustules not united laterally --------==--=-=m oo 19
19A. Frustules united apically forming spokelike colony -------------------- Asterionella
19B. Frustules not forming spokelike colony -------==-==-mmmm s oo 20
20A. Frustules needle shaped without costag ------------==-==-==-mmsmmmmmmmmmeo Synedra
20B. Frustules with prominant costae ---------==--=======m s e oo Diatom
21A. Frustules sigmoid or "S" shaped ---------=--==-=mm oo Gyrosigma
21B. Frustules not SigMOId ------==-=mnmmmmm 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 -----------==-==-mmmmmmmmm 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 ---------=-=mm 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 ------=-==-==-mmmmm s Achnanthes
27A. Raphe extended length of valve; polar nodules; central nodules lacking -Eunotia
27B. Raphe restricted to Polar Regions ------==-====mmmm oo oo 28

28A. Raphe located in a canal ------------=-===-m-mmmom e Nitzschia



28B. Raphe not located in a canal ---------=-=======mm o e 29
29A. Frustules with symmetrical valves -------=-==--mmmm oo 30
29B. Frustules with valves symmetrical but asymmetrical ----------------- Gomphonema
30A. Valves with transverse COStag ----------=-==-======mmmmmmmmmm oo Pinnularia
30B. Valves with transverse punctag --------=-===========mmmmmmmmmmmmm oo Navicula
31A. Cells Solitary =-=-=-==s=s=smemee e e e e e e 45
31B. Cells colonial or grouped ----=-=-=--==mmmmmm oo 32
32A. Cells enclosed in conical to cylindrical lorica; joined lorica have treelike
APPEATANCE === === == m oo o o e e e e Dinobryon
32B. Cells and lorica without treelike appearance -----------==========mmmmmmmmmmmmmmmee 33
33A. Colony discoid, one cell in thickness; cells in concentric rings -------- Pediastrum
33B. Colony Not diSCOId -==-======nmmmm e m e e oo 34
34A. Colonies spherical or globose -----========mm s m e e 40
34B. Colonies not spherical --------==-======mm oo 35
35A. Colony with elongate cells radiating from common center ------------ Actinastrum
35B. Colony with cells not radiating from common center ----------======nmmnmmnmuuu-- 36
36A. Colony with four to eight cells positioned in linear series ------------ Scenedesmus
36B. Colony with cells not in linear series ------------==--=--==-mmoumeu-- 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 setae ----------===-=====m-mmmm oo Crucigenia
38B. Cells with SpINes Or Setae -------==-===-mmmm oo 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 ------------=--=-mm - mmm e Pandorina
40B. Colony with nonflagellated cells ----------==mmmmmm oo 41
41A. Cells lunate to sickle shaped ---------=-==-==-mmmmmmmm oo Kirchneriella
41B. Cells spherical or nearly S0 --------=-==-=mmmmmm oo 42

42A. Cells borne terminally on dichotomously branched threads ----- Dictyosphaerium
42B. Cells not on dichotomously branched threads ---------------------------mmemecem - 43
43A. Colony a hollow sphere ---------=-=-m-mmmmem oo 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 ---------==========mmmmmmmmmmmmemeo 46
46A. Cells nonflagellated --------==-==mm oo 53
46B. Cells flagellated --------=-==mmm oo 47
47A. Cell walls without polygonal plates ------=--========mmmmmm e 49

47B. Cell walls with polygonal plates --------==-==-==-m 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 ---------=====mm oo 52
49B. Cells biflagellate ---------=-==mmm oo 50
50A. Cells with two flagella of equal length -------------=---mmmmeee- Chlamydomonas
50B. Cells with two flagella of unequal length --------====-mmmm oo 51

51A. Cells with single chromatophore ---------=-===-=----m-m-memmm oo Chroomonas
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51B. Cells with 2 large chromatophores --------=-=======mmmmmmmmmmmmmmmmeeee Cryptomonas
52A. Cells surrounded by distinct lorica ------------=--=-==-==-==-mmcmmmm- 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 -------=--======mmmmmmmmmmmm oo 54
54A. Cells without Setag ---------=-==mmmm oo 56
54B. Cells With Setae -------=-=mmmmmm oo e e 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 == m e e 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 --------- 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 e 27
9. Frustules with pseudoraphe in one valve and raphe in other valve ------------------- 26
10. Colony with cells not radiating from common center --------------=-==--=-emcmcmo-- 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 10Ng SPINES -------====mmm oo mm oo 54
16. Cells without setae --------==-==-=m=m oo 56

17. Cells with Setae --------=--m-m 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 REQIONS =---=-===mmmmm o e oo oo oo 28
21. Raphe located in a canal --------==-==mm oo Nitzschia
22. Filaments with distinct sheath ---------=-=--====-m oo 8
23. Trichomes tangled; sheaths confluent ---------=--====mmmmmm e Phormidiwn

24. Trichomes separate; sheaths not confluent -----------=--=--=ccmmmmmmmcmeeo Lyngbya
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25. Heterocysts terminal --------=--==-m o e s e oo Cylindrospermum

26. Heterocysts intercalary --------==-===mmmmm oo Ahphanizomenon

27. Cell walls without punctae or Striae ------==-======= s s m oo 31
28. Cell walls rigid, ornamented with punctae or striae -----------=-========mmmmmmmmmuuv 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 S0 -----=--======mmmmmmm s 14
32. Frustules discoid or Nearly SO =---=-=====nmmmm oo oo oo o 13
33. Valves radially punctate ------=--====mmmmmm oo Stephanodiscus
34. Valves with two concentric regions, the inner being smooth --------------- Cydotella
35. Frustules with marginal keel containing a raphe ---------------=---=---=------ 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 -------------==-=---mmem 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-----------------=-=---cmon-—- 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------------=—-= oo Puffballs
41. Cap shape convex to centrally depressed or vase-shaped; undersurface, smooth,
wrinkled, or gill-like; fruiting embedded -------------=--=--=- s o s 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-----------=-===-=m-m s o 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 -=--=-==mmmmmmmm oo oo 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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Wit LA L A ZIUS

Present : G.M.DOSS, RS
Commiissioner of Income Tax (Exemptions)

** URNo. AACTNT7857J/05/18-18/T-1105 Dated:03/0872018
Sub Registration u/s. 12AA of the Income tax Act 1851 - in the cass of

“Nature Science Foundation”
LIG-Ii. 2669, Gandhimaa Nagar, Peelamedu, Coimbatore — 841 004.

Ret  Application in form 10 A filed on 28/03/20%8

1 pearing PAN AACTNT7857J was consttutas by
Trust Deed | Memorandum-of Association dated 29/11/2017 registered with Sub-Registrar's Office. Registrar-of
SocletiesRaguiarof Companesiothers on 20/11/2017,

Tre so0ve TRUST fed an application seeking Registration u/s 12 AA of the Income tax Act. 1961

O:gm;mhtheammsohhemgﬂandusproposedactivibesasenumeratadmmeroodl
| am satisfled about the genuineness of the TRUST as on date

S The sccication has been entered at SLNG,1108 maintained in this office. The abave Trysi 5 acsorsngy
w;aWMuIMZMoﬂhelnmoTnm 1961 with effect from 29/14/2017

& RsmwmmRegsvaﬁonsoglvenmmeTmmm"unmmm. Subssquantly, # 2
= found hat e sctivities of tha Trust/institution are nmgonuineorarenoxbeingmrrMGuthncewN
mmmmemD«dlummd—WwbmmedatmumedWa
modfies wi e approval of the Commissioner of Income-tax (Exemptions), Chennai or there s 2 violation of =
provisions of Sacion - 13 mwnsogmnmmwbewmuoduprwidedws12M(3)or12m4)dﬁe
come Tax Azl Further mmusmwblwmmeTm.WMmpWM
nnmammmmm21‘15)o{melncomeTaxAcl1961.

7 mum&mnmimomnmwnferanyauwucuempwnofmmmm The
Trestinstitution showd conform 1o the parameters laid down in Sections 11, 12, 13-and 115 BBC of the IT. Act
1% amwwomsmcomeonyeartoyearbassbeloromeAssessmgomoer

“ This Unigue Registration No. URNo. AACTN7857J/05/18-19/T-1 105 Should be mentioned in
2# your future correspondence.

Sdi-
(G.M.DOSS. LR S}

\ Commissionor of lncome-tax(Exemptions), Chennal.

o
o~ The Assessee.
2 The ACIT(Exemptions), Coimbatore Circle.
3 Office Copy. o o
HCERTIFIED TRUE COPYII DA N
(N SRINIVASA RAD)
Asst. Commissioner of income-tax (H.Qrs)Exemptions),
Chonnsi.




67

SEFICE OF THE COMMISSIONER OF INCOME TAX (EXEMPTIONS)
n-n—n--m.mmmmmm -+
URNo. AACTNTESTJOS/18-18/T-1105/80G Date: 10.04.2019

“

Name of the Trust/Soclety ° NATURE SCIENCE FOUNDATION
‘Company/institution

Address . LIG 11 2669, GANDHIMAA NAGAR, PEELAMEDU, ﬂ
COIMBATORE - 541 004 s ,,7\” o A,

AACTNT857J - }ﬂe oy >
/ .R‘H -~

12.11.2018
\*I\O"\\ 2019

mmTWmmmmmJWdum
Tav Act with affact from 28.11.2017 vide AACTN7857J/05/18-19/T-1105 dated 03.08.2018. It 's certfiec
mat donation made 1o NATURE SCIENCE FOUNDATION LIG Il 26689, GANDHIMAA NAGAR,
PEELAMEDU,COIMBATORE - 641 004 shall qualify for deduction ws 80G(5){vi) of the incoms Tax
Act, 1961, wtgoanotheManrwmmwmmchweslllm[vldM(5)d
section 80G of the LT Act, 1961

2 -

3 NMmdlmmmmMImawmmemmw
Aceaunt and Balance Sheet should be submitted annually to the ‘Assessing Officer having jurisdiction
over the case p

“ mmeinmrmmmwtmmmmum
approval of the undersigned Le. Commissioner of Income Tax (Exemptions), Chennal.

5. EvuyrmipttssuedhadwushallbearheUuiquWue
URNo. AACTN7B57J/05/18-19/T-1105/B0G and date of this order i.& 10.04,2019.

8 Under the provisions of secton BOG(S)ifa). the institutior/fund registered ws 124
ule 12AA(1)(b) or approved uls 10(23C), 10(23C)(vi)(via), etc., shall have to maintain separste bocks oF
mmmmpeddwymnmawvlwmdmmdshaﬂmmmnoﬂbemhhomm
about commencement of such ectivity

Sdi-

(GM.0OSS, LRLS)

Commissioner of Income Tax (Exemplions)
Cranna:

to:
The appiicant
2 Gusrd File
3. The DCIT(Exemptions) Caimbatare Circle o
liCertified True Copyll NN
(N. SRINIVASA RAO)
Assistant Commissioner of Income-tax (H.ars)
(Exempticns), Chennai
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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 CGANDHEIMAA NAGAR
Road SteetPost Office Coimbatore South
AreaTocality COIMBATORE
Town/Ciry/Dastict Gandhimaanagar 5.0
State Tanul Nadu
Coumntry INDIA
Pin Code Zip Code 621004

3 Document Identification Number AACINTSSTIE2021501

- Application Number 739005830271021

5 Unique Registration Number AACTNTSSTIE20215

6 Section'sub-secion/clawse’sub-clanse proviso in | 01-Sub clause (1) of clause (ac) of
winch registration 1s baing sramsed sub -section (1) of secton 124
Date of registration 03-11-2021
Assessment year of years for which the oust or | From AY 2022-23 to AY 2026~
msurenon is remstered 2027

9 Ordes for registration:
a A.ﬁercmdamgthe apphcanonofﬂneapphcmtandmemmala\mhbleou
record, the applicant gmed registration with effect from the assessment
mmemomdaxsena]nos:; ject to the conditions mentioned in row

oxmmber 10.

b. The taxability. or otherwise, of the income of the spplicant would be separately
considerad as perﬂxeprm‘xswns of the Income Tax Act 1961,

¢. This order 15 Hable to be withdrawn by the prescnbed sushority if itis s
foundtlmtheacm’mesoftheapphcmmmtgannnemxfthey are not camied out
maccordancemﬁxalloranvofthecmdmmsabjecttowhxhnxsgmed.lﬁus
found that the applicant has obtained the regisoation by fraud 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 regisoaton is being granted

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




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

_ Al the Public M so received ne for or any contribution shall be
pMMaleyMcmmmmmm%chmam' tad to Office of
the Junsdictional Conumissioner of Income Tax.

. The applicant shall ¢ ' with the provisions of the Income Tax Act. 1961 read
%irhthe quR&?&z e '
1. The registration and the Unique registration mumber has been mstantly granted and

if at any point of time, it is noticed that form for registranion has not been duly filled
in by not providing. fully or , OF ading false or mcommect information or
documaxsb) pxmmd_mg glé’epmmngmmm%)ac) of rule 17A or by not
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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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TNV hereby certifies that

S. 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 ™

{
I l

|1
v
e
Authorised Signatory
IPngyush 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: ISO 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, 2013-04-26

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

TUV NORD CERT GmbH LangemarckstraBa 20 45141 Essen www, tuev-nord-cert.com
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The Indian Green Building Council
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his successfully demonsirsted knowledge on the Green Bullding Desgn & Consiruction, Buldng
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required to be awarded the e of

IGBC Accredited Professional

Gurmit Singh Arora
View-Charman
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ASSOCHAM
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Green and Eco-friendly Movement Certified Professional Test (GEM CP)
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Examination Registration No. : . EA-14056  coria) Number 2176 ...
Certificate Registration No. : . 2176 ..........

Certificate For Certified Energy fTanager

This is to certify that Mr/Mrs/Ms. Pinesh Kumar D
Son/Daughter of Mrc/Mrs, . R M Dhanasekaran +.re... Who has passed the National
Examination for certification of energy manager heid in the month of O¢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 ofthis 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

of February, 2013

4

Secretary
Sun Mar 01 10:58:55 IST 2020 Huresn of Eavrgy Efcleey

New Delhi
Secretary, BEE New Delh:

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

Mavicrms vroductivity councl

National Productivity Council
(National Certifying Agency)

PROVISIONAL CERTIFICATE

This is to cerrify thar M. | Ms. o N-Balasubramaniom... S s
son [ davghter of Mr............. M N ﬂﬁjﬂﬁ}lttlgﬂumﬁ ............................ R T e e
has pussed the National Certification Exansination for Enerqy Auditors field in December - 2009, conducred on
behnlf of thie Burean of Energy Efficieicy, adinistry of Power, Government of Indin,

He [ She is qualified as Certified Enerqy Momager aswefl as Cevtified Energy Auditor,

He [ She shall be entitled to practice as Enevgy Auiditor under the Exergy Conscrvation Act 2001, subject to the

_fulfiliment of quafificarions for the Accredited Enerqy Anditor and issue of certificate of Accreditation by the Burean

of Energy Efficievcy undzr the said Act.

This certificate is vafid tiil the issuance of an officiaf certificate 6y the Burcan of Enevqy Efficiency.

Place : Chennai, India
o =
Date: 11¥ ¥ebruary 2010 Coffroller of Examination

bt on OnePlus
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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 Chaef Executive Officer
Nt : This certificstion is valid enly for GRIHA version 20135 GRIHA Comncil

I%S 3@\
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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
« Identify the areas of maximum energy consumption
« Identify 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 111 - 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.

o 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 (CHas) 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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The Methodology of the Audit is presented in the following chart

Energy Audit
Preparation
Analyzing inerlv Use
Patterns
EnegyAudit| J Bmdlmirklm and
Execution comparative analysis
ldemﬂv{-g Energy
Efficiency Potentials
Cost-Benefit Analysis
1
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.

|

e —
—_—
e —
———

A WITITITTS
Ul

Meet with the Principal, IQAC Coordinator and Management Representatives of
St. Ann’s College for Women, Guntur, Andhra Pradesh with the

Audit Team of the Nature Science Foundation

8.1. Steps involved in an Energy Audit

Step 1:
Step 2:
Step 3:
Step 4:
Step 5:
Step 6:
Step 7:
Step 8:

Opening meeting among the audit team and auditees

Planning and organizing the energy audit

Conduct a walk-through audit at different sites

Macro data collection and observation

Analysis of data collected from the Organization

Best practices followed in the Organization towards energy savings
Recommendations for further improvement

Exit meeting after the audit to discuss about the audit findings
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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.

8.6. Measurements in the Energy Audit process

An energy audit required measurements, such as the energy identification and
guantification, 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 (1), 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. St. Ann’s College for Women

St. Ann’s college for women was established in 1997 to uplift the rural women,

impart intellect and spiritual integrity into the young lives and serve them for overall
development. It is affiliated to Acharya Nagarjuna University and ever since its
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inception it has been emerging as a universal cosmopolitan and prestigious college in
Guntur.

Initially the college had only B.Sc (M.B.C), B. Sc (M.P.Cs) and B.Com
(General) courses. In 1998, B. C. A course & B.Sc (M.S.Cs) were introduced. Keeping
in pace with the emerging needs of the society, additional course of B. Com (Res) was
added in 1999. Seeing the aptitude for research in Biology, the courses were again
streamlined in 2003 with the introduction of Biotechnology (B.B.C). To bridge the gap
of previous value-based education and the present-day job-oriented education, a Post
Graduate course of M.C.A was installed into College Academics in 2003. During the
Academic year 2007 — 2008, to be in par with the professionalism, M.B.A course was
introduced and the college grew to the heights of excellence in educational ladder and
thus reached the status of Post Graduate College.

Vision
To provide the value-based education to the women, enrich them with innovative and
unique skills and transforming them into socially useful citizens.

Mission

By inducing the novel techniques to achieve excellence in education, enhance ethical
values for the holistic development of the students, the college aims to brighten the
lives of the rural women by providing ideal and diversified learning environment.

9.2. About Nature Science Foundation (NSF)

NSF is 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.
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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.

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.
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Table 1. Audit processes are being conducted through the certified Auditors as per
the guidelines of NSF

and Industry of India
FSRS - Fire Safety &
Rescue Services

Audit Certified Auditors Certified Auditors
Green Audit IGBC - Indian Green |»> Dr.S. Rajalakshmi
Building Council » Dr. R. Mary Josephine
GBCRS - Green Building | » Dr. B. Mythili Gnanamangai
Code and Green Ratings | > Er. N. Shanmugapriyan
Systems
GRIHA — Green Rating for
Integrated Habitat
Assessment
Energy Audit BEE - Bureau of Energy |»> Er. D. Dinesh Kumar
Efficiency » Er. N. Shanmugapriyan
LEED - Leadership in |»> Dr. N. Balasubramaniam
Energy and Environmental | > Dr. P. Thirumoorthi
Design » Dr. G. Murugananth
ClI-Green Co — Green Co
Rating System Felicitator
Environment IGBC -Indian  Green | » Dr. S. Rajalakshmi
Audit Building Council > Dr. A. Geetha Karthi
ASSOCHAM - Associated | > Dr. R. Mary Josephine
Chambers of Commerce | » Dr. B. Mythili Gnanamangai
» Er. N. Shanmugapriyan

Hygiene Audit

FSMS - Food Safety
Management System &
Occupational Safety &
Health (ISO 22000:2018)
SBICM - Swatch Bharath
under India Clean Mission

YV VYV

Mrs. Gaanaappriya Mohan
Dr. R. Sudhakaran
Dr. N. Saranya

Administrative
Audits

Administrative Audits as
per the NAAC Criteria and
ISO implantation
procedure

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

» Dr. S. Gopalakrishnan
» Dr. S. Senthil Kumar
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e In compliance with the
Environmental legislations
and rules and regulations

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

Dr. R. Sudhakaran

VVVYVY

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

07.08.2023

St. Ann’s College for Women

Gorantla,

Guntur-522 019,

Andhra Pradesh

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

07.08.2023

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).



2
=
o
S
o
C
2
)
o
£
2
wn
c
(@]
@)
P
(@)
|-
()
e
Ll
©
2
S
o)
[&]
2
Ll
—
(B
S
>
2
LL

T/ s
 //////777/7
AL/
A A A
/A
/7777
S
S
A
S
YA/
A/

Figure 2. Overall Electrical Energy Consumption and Cost profile




19

Table 3. Electrical Energy Consumption and Cost Profile in the Institution

S.No Months Cost in Rs. Ral};]r;gsligi%ﬂty
1. August-22 70199 5841
2. September-22 65915 5599
3. October-22 52892 4476
4. November-22 62817 5341
5, December-22 75077 6422
6. January-23 69557 5910
7. February-23 57396 4817
8. March-23 63921 5444
9, April-23 67102 5687
10. May-23 84813 7102
11. June-23 38117 2695
12. | July-23 89821 7345

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/ Capacity | Quantity
1 LED Tube Lights 191x20=3820w 191
2 | Flouresecent Lamps 18x22=396w 18

3-a | CFL Nil Nil
3-b | CFL Nil Nil
4 LED Focusing Light 5x50=396w 5
5 LED Bulb 214x9=1926w 214
6 | Solar Water Heater Nil Nil
7 Solar Panel 24w 4
8 UPS 1000w 1
9 | LCD Projectors 6x220=1320w 6
10 | Refrigerators 1x700=700w 1
11 | Varanda Light load 34x7=240w 34
12 | Lift 1x2500=2500w 1
13 | Water Doctors Nil Nil
14 | Water Purification System 2x700=1400w 2
15 | AC (Split, Window and Centralized AC) | 7x1092=7644w 7

3x1157=3471w 3

12x1440=17,280w 12
16 | Air Cooler Nil Nil
17 | Celling Fans 276x60=16,560w 276
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18 | Generators 7.5kv—10kv—20kv 3
19 | Pumps 2x1050=2100w 2
20 | Motors 2x800=1600w 2
21 | Vacuum Cleaner Nil Nil
22 | Drip & Sprinklers Irrigation Nil Nil
23 | Ventilators Nil Nil
24 | Exhaust Fans 2x70=140w 2
25 | Automatic Lights Nil Nil
26 | Internet Connectivity 10x4=40w 4
27-1 | Podium containing Mike, Nil 9
27-2 | Speakers 17x30=510v 17
27-3 | Amplifiers 120-400-250-160 4
27-4 | Camera 25x6=150w 25
27-5 | Sensors Nil Nil
Computers 87x80=6960w 87
Laptops 30x25=750w 30
Tabs 30x10=300w 30
28 | Dot-matrix Printer Nil Nil
Laser printers 10x350=3500w 10
Xerox Machines 3x86=258w 3
Scanners 3x18=54w 3
Total 75,823w Nil
Table 5. Annual Energy Consumption of Fuels in the Institute
Units Diesel Petrol LPG
S.No Month Consumed | Consumption | Consumption | Consumption
(kWh) (Liters) (Liters) (kg)
1 | January 20 Nil 302.2 161.1
3 March Nil Nil 302.2 302.2
4 | April 10 Nil 302.2 156.1
5 | May Nil Nil 302.2 302.2
6 |June 20 Nil 302.2 161.1
7 July 10 Nil 302.2 156.1
8 August Nil Nil 302.2 302.1
11 | November Nil Nil 302.2 302.2
12 | December 10 Nil 302.2 156.1
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S.No Type of Vehicle Fuel Used | No. of Vehicles | Non-Pollution
(Diesel in Certified (Y/N)
litres)
1. Bus Diesel Public Transport Yes
2. Car Diesel 01 Yes

Table 7. 11.5 Quantitative and Qualitative Measurement at the Institute

S.No

Part 11 clause as per National
Building Code

Audit Checklist with weightage

Response

Yes

No

6.2.7. Natural ventilation, cooling
and wind effects

Narrate how natural ventilation,
cooling and wind effects have been
factored in the structured design
(provision of adequate number of
entry and exit ways and windows
besides ventilators).

v

6.2.8. Optimal day lighting

Whether the building ensures 25%
of day lighting which will be
measured using Lux meter during
onsite audit.

11.3. Natural and mechanical
ventilation strategies

Whether the campus has spatial
cooling facility to induce natural
airflow from the windward side and
implementation of wind towers on
roof top.

11.8. HVAC (Heating, ventilation
and air conditioning) systems.

Whether the campus has air cooler,
air  conditioners, refrigerants,
exhaust air fans and provision of
separate server room / data centre
facilities.

11.9. Electrical system

Availability of appropriate metering
for energy consumption and
replacing old electrical items with
latest star rated gadgets

Replacement of fluorescent (tube)
lights, incandescent lamp and
sodium vapour lights with CFL /
LED lamps toward energy saving
opportunities.

Whether transformer, generators
and UPS are protected properly with
fencing and kept awareness boards
on ‘Dangers’ and ‘Warnings’

Use of Ultra-violet lights and any
other harmful lights with  safety
precautions in the campus
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11.12. Good insulation practices of
electrical appliances

Whether the Institution follows
good insulation practices of
electrical appliances to maintain
safety?

10.

11.14. Operation and maintenance
of electrical appliances

Operation and effective
maintenance of electrical appliances
by routine  monitoring and
periodical services in the view of
energy savings.

11.

12.

11.15. Ongoing performance

Regular maintenance by means of
routine cleaning and periodic
calibration of equipment,
monitoring heat emission from
generators, UPS & leaks of
electrical energy and log book
maintenance.

(Sound level will be measured using
Noise level analyzer at the time of
onsite audit).

Sign boards indicating Switch OFF /
ON, Danger at Electrical equipment
and Power transformers

13.

11.16. Renewable energy

Whether they Management has
implemented solar panel, solar
water heater, solar lights, solar
steam system for cooking in hostels
and canteens.

14.

15.

13.3. Operation and maintenance
programme

Promoting ECON awareness and
practice among the stakeholders is
conducted periodically  through
Association, Clubs, Forums and
Chapter.

Energy consumption and cost
profile in terms of monthly and
annual power consumptions in each
building for calculating carbon foot
print analysis.
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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

S.No | Locations Measurements | Major Noise Sources| Remarks
(dB)

1. Class room 43.8+1.8 Students and No Noise
Staff members Pollution
2. | Auditorium 35.7+0.3 Students No Noise
Pollution
Seminar hall 32.6 0.5 Students No Noise
3. Pollution
4. | Library 23.10+£0.6 Staff members No Noise
Pollution
5. | Laboratory 25.7+04 Students No Noise
Pollution
6. Canteen 42.3+1.6 Publics No Noise
Pollution




7. | Open area 35.03+1.8 Students and staff | No Noise
members Pollution
8. | Parking area 28.87 £ 0.6 Vehicles No Noise
Pollution

Mean 29.67

SE 1.04

CD 1.86

Table 9. Noise Level Standard Prescribed by Central Pollution Control Board,

India Government

A Industrial 75 70
B Commercia 65 55
C Residential 55 45
D Silence 50 40

Figure 3. Noise level at the Campus
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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 CO2 emission from electricity
= (electricity usage per year in kWh/1000) x 0.84
= (66679 kWh/1000) x 0.84
= 56.01 metric tons
Notes:
Electricity usage per year = 56.01metric 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.
« Auvoiding plastic packaging and practising the use of reusable bags.
« Sense of buying only necessary things.

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
o 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
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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
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
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Table 11. Light intensity measured at various locations in the Institute

1. Class room 381+1.0
2. Auditorium 405+ 25
3. Seminar hall 432+15
4. Library 444 + 1.5
5. Laboratory 448 +£2.6
6. Canteen 506 +4.3
7. Open area 506 +1.5
8. Parking area 501 + 3.5
Mean 402.85
SE 2.07
CD 3.69

Figure 4. Light intensity measured at various locations in the Institute
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Class Room, Conference Hall and Library Facility available in the
St. Ann’s College for Women, Guntur, Andhra Pradesh
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Auditorium and Computer Lab available in St. Ann’s College for Women, AP
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Power Room, Generators and UPS Room well maintained in the
St. Ann’s College for Women, Guntur, Andhra Pradesh



St. Ann’s College for Women, Guntur, Andhra Pradesh
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Parking area Facility Available in the
St. Ann’s College for Women, Guntur, Andhra Pradesh

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.
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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.

e Procurement of equipment with energy efficiency (4-5 star rated equipment)
during replacement may be considered.

e Daylight sensors can be implemented in future.

e Star rated fan can be used in near future.

e DG set Automatic syne can be implemented

e Optimal water usage and temperature settings may be used which are coming
under automatic process towards energy savings.

e Continuous monitoring and analysis of energy consumption by dedicated team
may be planned within the campus.

e Turn off electrical equipment when not in use

e Use computers and electronic equipment in power saving mode.

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.
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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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408, Madhuban Building, 55. Nefirn Place, New Delki - 110 019, India

phione - +91.11.41525522 | ¢-mail ; info@rofiscertification.co.in | sefsine : wew.rofiscertification.co.in
The Reqistrarion is not a Product Quuh"r_u Certificae, *Subject to successful completion of surveillance anifies Visii for verification on www rohscertification ce.in
L'{mﬁn‘;u is the properny of ROHS and returs when demanded




39

ROHS

This is to Certif:; That The vainmnwnmfa\‘lanagemem System pf

S

‘ NATURE SCIENCE FOUNDATION

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

has been u.iscsscd'am{_ found to conform to the requirenients of

ISO 14001:2015

for the Ji)f(bwing 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 ECC CLUB STUDENTS CHAPTER, OFFERING
LEAD AUDITCR COURSE ON ENERGY AND ENVIRONMENT, AWARDS TO

MERITORIOUS CANDIDATES.
Certificate No 12DEJI&T
Inidal Registration Date - 21:05/2022 Tssuance Date  :21/052022
Date of Expiry* - 200052025
lst Surve. Cue - 210472023 2nd Surve. Due (21042024

ENVIRONMENTAL MANAGEMENT SYSTEM

|
(ofle

DIRECTOR

TR VAN uvm"

U eREMS05

R()HS La nftumon Pyt. Ltd.
1 o o Se d AL Uanhoms Bal Nugin 2P 00N
ad ia v o n?-..v.\»& L EELE R
TR B b o & Pindvgt O \l ls CRURRA T R BRI S P AT o AN a8 R B it v M AN R A

iy i A e Ny -.lus et -b.-b



40

l WRO UNIVERS
N— “uﬁinlmm:

0CS. EUAS

QCS MANAGEMENT PVT. LTD.

MANAGEMENT SYSTEMS CERTIFICATION
e 9 . .
@Wm 9/ %ﬂﬁ/@l&ﬂi@
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NATURE SCIENCE FOUNDATION

ADDRESS: NO. 2669, LIG-Il, GANDHI MANAGAR PEELAMEDU COIMBATORE - 641 004 TAMIL NADU, INDIA.
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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 : 02108/2023 Re-certification Due Date : 02/08/2025
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- Partha Bagchi
E J (Managing Director)
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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 aiteration, forgery or falsification of the content or appearance of this document is unlawful and offenders may be
prasecuted to the fullest extent of law. This certificate remains the property of QCS and to be returned on request.
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SANTOSHPUR, XOLKATA - 700075, WEST BENGAL, INDIA.
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CAB # 119005
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aQaC




42

v— a1
WA AT nm=n=
Government of India e e b R Lo e
q‘&:‘, qﬁ 2 . AL:‘&Z‘UL‘\"IN&C!
Ministry of Micro, Small and Medium Enterprises

UDYAM

REGISTRATION CERTIFICATE

Our small hands to
make you LARGE

UDYAM-TN-03-0073706

M'S NATURE SCIENCE FOUNDATION

MICRO
SERVICES
GENERAL
SNe. Naroe of U
NAME OF UNTT(S) el
1 Crrecs Campus, Encrgy sad Favircament Masagement Audite
FiatDoor Block No. LIG-1L2669 Naroe of Prembes Buildisg GANDHIMAA NAGAR
VillapeTown Gandblinsansgar SO Blech LGt
OFFICAL ADDRESS OF ENTERPRISE | Road/StrectLanc Poclameds Cxy Colmbatere South
Seate TAMIL NADE Dintrict COIMBATORE , Pin 641004
Mobile ISE6TTTLSS Emuil: chalkrsisasaf 3 gmadlcom
DATE OF INCORPORATION /
: : : 7
REGISTRATION OF ENTERPRISE ot
M!’igwbwmzssmm“ i 12/83/2020
N NIC 2 Dight NIC 4 Digis NIC 5 Digit Acthity
1 169- Legaland $920 - Accousting, bookkerping and sudifieg $9201 - ing. bookreping xad | S
NATIONAL INDUSTRY accimating activith thvithes; tas Mancy suditing sctiviges
I 'CODE(S) 2 |58 - Bdwcation £842 - Culturad edocathn £5420 - Cubtural sducatine Senice
3 85 - Education £549 - Ouher education ne.c. $5499 - Other educationa) sery ices Services
nec.
DATE OF UDYAM REGISTRATION 26002022

" I cane of gradustion (speard'reverse) of stalus of xn colerprive, the bozefit of e Government Schemes will be avaliod 2 per the previbom. of Netificatbon Na 5.0, 2HHE) dated
26.06.2020 inweed by the Mo MSME,

Drisclsoer: This & cupda ponoaiod stanal, oo signaiae rogored Prinied froem bps Maly essogitatie gos o & Dute of printing - 15002002

For any assistance, you may contact:

1. District Industries Centre:  CODMBATORE ( TAMIL NADU |

_ —— BE A

2. MSME-DI: CHENNALC TAMIL NADU ) CHAM pION
with the

Ministry of

MSME




NITI Aayog, Govemmhéliof
A} / T
.
.

Home  AboutUs  NGODirectoryv  SearchNGOs  Report  Guidelines  Circulars  Helpv ApplyGrant  Blacklisted NGOs

& Login/Register
—
A e
P

S

A 7. a NGODARPAN, . N0

‘ In o:der‘ﬁ:'mrengthen services of the ponal,‘jﬂxg\rnmem has decided to mah‘;?AN Number of VOs/NGOs mandatory. 2

Please Updte Your Profle

Welcome, Nature Science Foundaton

Your Unique I TN/2018/0167711

43



!

!

PROCEEDINGS OF THE COMMISSIONER OF INCOMETAX (EXEMPTIONS),
El ANN DG, NO.121. M. GANDH c

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

* URNo. AACTN7857J/05/18-19/T-1105 Dated:03/08/2018

Sub Reglstration 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.

Ref ' Appiication in formy 10 A fiied on 28103120170
ERU CTION F THE INCOME T. CT 1961.

1 The s0ove Trust/Society/Association/-Company/-others/, bearing EAN AACTN7857J was constiutad by
Trust Deed | Memorandum-of-Association dated 29/11/2017 registered with Sub-Registrar's Office/Registrar-of

on 2811172017,
Sy s Srant- Lead ¢« Al 10 Sum-ol-AB50EBEOAOINGRE-dated-XOUXX- duly-Fegisiedad on XXI0L

3 The sbove 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 enumerated in the Trust Deed |
Mamorandum-cf-Association, | am satisfied about the genuineness of the TRUST as on date

s The sprication has been entered at SLNo.1105 mainiained in this office. The above Tt is accordingyy
registered 2= 3 PUBLIC CHARITABLE TRUST u/s 12 AA of the Income Tax Act, 1961 with effect from 28/11/2017
8 It 5 hersby clanfied that the Registration so given to the Trust/institution is not absolute.  Subsaguently. * 4

& found that the schvities of the Trustiiastitution are not genuine or are not being carried out in accordance with the
mancctz.:sesofme‘fnmneodluommndum—ol-mmonsubmmedatmehmeofrengr
modfed win the aoproval of the Commissioner of Income-tax (Exemptions), Chennal or there Is a violstion ol the
srovisions of Saction - 13, the Registration so granted shali be cancelied as provided uls 12 AA (3) or 12AA4) of the
Income Tax Act Further, this approval is also subject to the TrustSociety/Association/Company/-Others! comply g
1 e provisions 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
Trestinstitution should conform to the parameters laid down in Sections 11, 12, 13 and 115 BBC of the 1T At
1851 1o clam sxemption of its income on year to year basis before the Assessing Officer

“ This Unique Registration No. URNo. AACTN7857J/05/18-19/T-1105 Should be mentioned in
all your future correspondence.

Sdi-
(G.M.DOSS, LR.5)
Commissionor of lacome-tax(Exemptions), Chennal.
Copy to
The Assessee.
2 The ACIT{Exemptions), Coimbatore Circle.
3. Office Copy. A
JICERTIFIED TRUE COPY/I p ]
(N SRINIVASA RAD)

Asst. Commissioner of Income-tax {H.Qrs)(Exemptions),
Chennal
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, SCOMETAKX DEPARTMENT 3 ol
WMWMTAXM)'
n—-u-—.u--lm.mm.m.ctmnumm e

URNo. AACTNTSSTJ0S/18-19/T-1105/80G Date: 10.04.2018

Name of the Trust/Society : NATURE SCIENCE FOUNDATION
[Companyfnstitution

Address . LIG Il 2669, GANDHIMAA NAGAR, PEELAMEDU,
COIMBATORE - 641 004 ] [N
PAN : AACTNT857J St — j/,‘{o o
- g

Date of Application . 12412018 Reiy
' yilon)2e

APPROVAL UNDER SECTION 80G(5)(vi) OF THE INCOME TAX ACT, 1961

The sforasaid Trust-/Society/Company/institution has been registered wis 12AA of the Income
Tav At with affact fram 29.11.2017 vide AACTN7857J/05/18-19/T-1105 dated 03.09.2018. It is certfied
izt 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 taid 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
The d valid 0 i available @ offic

ils an lidi @ is a\ vie @ office.incometaxindia.aov.

Mtic

3 The Return of Income along with the Income & Expenditure Account, Receipts end Paymentis
Account and Balance Sheet should be submitted annually to the ‘Assessing Officer having jurisdiction
over the case .

< mwammmrwommwmmwanmmwmmm
approval of the undersigned i.e. Commissioner of Income Tax (Exemptions), Chennai.

5. Every recoipt issued to a donor shall 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 institution/fund registered ws 124
wis 12AA[1)(b) or approved w's. 10(23C), 1 0(23C)(vi)(via), etc., shall have to maintain separate bocks of
accounts in respect of any businessacﬂvitycamodonandshailintimammisofﬁoemnwm
about commencement of such activity.

Sdl-
{G.M.DOSS, IR 5)

Commissioner of Income Tax (Exemptions}
Chennat.

to:
\ ; The applicant
2 Guard File
3 Tha DCIT{Exemptions) Coimbatore Circle, .
liCertified True Copy// NN

(N. SRINIVASA RAO)
Assistant Commissioner of income-tax (H ars)
(Examptions), Chennal
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FORM NO. 10AC

(Geemule ITATIAAZC)
Oirder for regisoation

1 BAM AACTHNTESTT
2 Tame HATURE SCIENCE
FOUNDATION
1a Address
Flat DioorBulding LIG-IT, 2650
Mame of prevmses BuildingWillame GANDHDWVA A MAGAR
Foad Street Post Offce Coimbatore South
AreaTocality COIMBATORE
Toam/ Ciny Dhsmict {Fandhimasnagsr 5.0
State Tanml MNadu
Couniy INIDIA
Pin Code Z1p Code S04
3 Dhocurment Idemtification Mmupber AACTHNTESTIE2N2150]1
- Application Mumber TA0005 830271021
5 Uniquae Bemictration Mamber AACTNTESTIEZO2]S
] Secnonsnb-secion/’dase‘sub-clase provise I | 01-5Sub dause (1) of dause (ac) of
which regisiration is being sranded sk -section (1) of secton 124
7 Drate of remctration 03-11-2021
B Assessmeni year of vears forwhich the st or | From A7 2002-23 1o AT 132G
InsthElon is regmistered . g
o Crrdes for registration:

& Afier copsidarme the applicaton of the applicant amd the material available on
record, the applicant is harely remisiraton with effec from the assessmens
vear mentioned at serial no B8 snlzga:ttntaecnmhuumm:mnedmm
murmber 1.

k. The tmeability, or otheraise, of the income of the applicant would be seperately
considerad a9 per the prowvisions of the Income Ta Aot 1961,

. Thiz ordar is Hable to be withdram by the prescrbed suhority i it 1= subsequenthy
foumd that the activiies of the applicans are mot pemiine or if thev are not cammied ous
o accordance with all or oy of the copdifions subject o wilch it is sranted. if 1t is
formd that the applicant has obtained the regismation by frand or misteprasentation of
facts or it is foumnd that the assesses has violated any condition prescribed in the
Income Tax Act 1961

Conditions mabjact to which regizoaton is beine sramtad

The regismanon 15 graased subject to the following condigons -




0. This certificate cannot be used as & basis for clamine non-deduction of o at
source in respect of impestiments etc. relatine to the Trust’ stmnon

p. Al the Public Money so recetved meluding fior Corpus or amy contribution shall be
roated throwsh a Bank Accomnt whiose mumber shall be conmummicatad to Office of
the Jurisdicfional Comumwissioner of Income Tax.

q. Tha jcamt shall compdy with the provisions of the Income Tax Act. 1961 r=ad
with the Inceme Tax Fules, 1962

1. The registranon and the Unique remistration mumber has been metantly sranted and
if at zmy point of tma. it is noticed that form for registration has not been duly filad
in by mot providing. fully or partly, or by providing flse or mcommect information or
docmenss reqgared fo be providad under sub-rale (1) or (2) of rule 17A or by not
complyins with the requirements of sub- mule (3] or (4) of the said mle. the
regismraton snd Ungqee Femcranon Mumber (LUED], shall be cancelled and the
resistraton snd TR chall be deamad 1o have never been srantad or 1ssued

Mame and Desismanon of the Fegsmaton Principal Comprssioner of Incoms
Granane Authorin Tax! Commussioner of Income 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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2>, Exemplar
@ (Global

(ﬁ)(//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

N0 14001:2015

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

Vritaddtt
Wk
Authorised Signatory

(Pragyesh Singh)

This course is certified by Exemplar Global vide regi
Note: The course conforms o the principles and practig
Jor (':)_mpli(mw with Standards. This certificate re
certificate is recognized by Exemplar Gle
pleasewrite to. Mail: info@isol,




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 S gies & their |
required to be awarded the title of

IGBC Accredited Professional

=0

~

K S Venkatagiri Gurmit Singh Arora
Executive Director Vice-Chairman
Cli-Godre) GBC Indian Green Buiiding 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.
ARSOCHETM ks oo o el the (SN (i P 6t i i s
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BUREAU OF ENERGY EFFICIENCY

Examination Registration No. :
Certificate Registration No. : .11

Cerfificate For Certified Energy flanager

This is to certify that Mr/Mrs./Ms. Dinesh Kumar D
R M Dlnnasékaral

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 refrasher training course once in every
five years.

His /Her name has been entered in the Register of certified energy manager
at Serial Number .2, being maintained by the Bureau of Energy Efficiency under the
aforesaid regulations.

Mr/Mrs./Ms, Dinesh Kumar D 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).

of

§

Secretary A
Sua Mar 01 10:58:55 IST 2020 Duron oF Keversy Bciewny

New Delhi
Secretary, BEE New Dellu

Dates of attending the Secretary's Dates of attending the - Secretary's
refresher course i A refresher course Signature

22.12.2019
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SRIHA

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

Date of issue: 19th June 2020

o

Chief Executive Officer

$

Note : This certification is valid only for GRTHA version 2015, GRIHA Council
o
b o 2/
GREEN BUSINESS CERTIFICATION INC. CERTIFIES THAT
MASATTAINED THE DESIGNATION OF
by demonstrating the knowledge and understanding of

ices and principles needed to

cupport the use of the LEED ’ green

10531234-AP-BD+C

26 DEC 2016

25DEC 2022

building program.
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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.
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Partha Bagchi
(Managing Director)
QCS MANAGEMENT PVT LTD
Accredited by “CPD Accreditation Office UK” ~ .
H.0: 376/1(310) 2" STREET, MODERN PARK, SANTOSHPUR, tPD Accredited Centre
KOLKATA-700075, WEST BENGAL, INDIA ) $0005491
BRANCHES: INDONESIA, BANGLADESH, QATAR, SAUDI ARABIA, AR 34
TURKEY, UAE

WHATTS APP: +918697724963/+918902447427,
EMAIL:info@qcspl.com, WEB: www.qcspl.com




