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From the Principal's Desk

An Institution has responsibility to become role model of society. In addition to setting benchmarks for guality
education, we feel that we have responsibility towards making this world a better place. We therefore took
cognizance of the perilous topic of "Climate Change" and its impact on the human beings and the habitat.
Global warming is fuelling the bulk mezan temperature of our earth, causing rise in sea levels, catalyzing
extreme weather conditions, acidic rains and an eminent catastrophe is in the making. The cascading effects
of climate change are jeopardizing the livelihood of larger sections as food and water are becoming scarce.
We therefore decided to take up directed action which are In-line with the United MNations Sustainablility
Development Goal, precisely UNSDG-13. We are allgning ourselves towards the UNFCCC's geal of limiting
global temperature rise to well below 2°C and to pursue efforts to limit the temperature increase to 1.5°C
above pre-industrial levels.

We sought the help of Green Audit Team (Mr. Swapnil Thanekar, Mrs. Bhakti Thanekar & Mr. Ashish Soni)
who played key role in this achievement. We also want to sel an example for our Peers so that they can also

adopt sustainable practices.
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Green Audit Assessment Team thanks the managemant of Shri Santaji Shikshan Vikas Santha's Saniaji
Mahawvidyalaya, Magpur for assigning this important work of Green Audit. We appreciate the cooperation
of cur Team for completion of study. Our special thanks to:

Chairman — Mr. Dinesh Govindrao Wanjan

Frincipal — Dr. Priva Dinesh VWanjari
IQAC Coordinator - Dr. Neehal R. Sheikh

MN5S Program Officer — Mr, Vijay Kandalkar
Associate Professor — Dr. Shrikant R. Pajankar
Assocciate Professor — Dr. Shrikant M. Sontakke
Asst. Professor — Dr. Suraj Mathane

Asst. Professor — Mr. Jagdish Watmode

Librarian — Miss Manisha Patl

Laboratory Technician — Mr. Ashwin Gawsate

Cletk — Wr. Vikrant Bhasme

All the members of College Development Committee, Shri Santaji Shikshan Vikas Santha's Santaji
Mahavidyalaya, Nagpur. Team of studerts as stated under Annexure-|

For giving us necessary inputs o carry out this very vital exercise of Green Audit. We are also thankful
to other steff members who were actively involved while collecting the data and conducting fisld
measurements.
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Profile of Audit Team Members and Independent Reviewers

Mr. Swapnil Thanekar

Certified Energy Auditor, M. Tech (Heat & Power Engineering), Expert Global Reperting Initiative, GHE
Expert

Ms. Bhakti Thanekar
Certified Energy Auditor, B.Tech (Chemical Engineering), Prindpal Consultant - Energy and Safety

Mr. Ashish Soni
Diploma Graduate with 16 years' exparience In Electrical Systems

Mr. Ajinkya Anjikar
M. Tech, Chemical Engineering, ||T Hyderabad (Observer, Reviewer)

Mr. Sushant Deshkar

Elestrical Enginser, Assessment Team Member
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DISCLAIMER

Green Audit Team has prepared this report for Shri Santaji Shikshan \ikas Santha's Santaji
Mahavidyalaya, Magpur, based on input data submitted by the representatives of College and after
having complemented with the best judgment capacity of the expert team.

While all reasonghle care has been taken in its preparation, details contained in this report have been
compiled in geed faith based on information gathered.

It Is further informed that the calculations are arrived following best estimates and no representation,
warranty or underiaking, express or implied is made and no responsibility is accepied by Audit Team
in this report or for any directer consequential loss ansing from any use of the information, statements

or forecasts in the report.
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Technical Review by:
Bhakli Thanekar

Bureau of Energy Efficiency
Registration Number —
EA-14451
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Ashish V. Soni

Onsite Assessment Team

Leader.

Prepared by:

Swapnil Thanekar

Bureau of Energy Efficisncy
Registration Number —
EA-4416
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Scope of Work
Topics to be covered as part of the assessment are:

¥ Solar Passive Architecture

= How the buildings ere constructed to utilize the solar energy efficiently. Thia includes use of day

light as lighting source and avoidance of GHG intensive lechnology example AC as source of
cooling due fo solar heat gains.

+ Implementation of measures to reduce wastage of energy

# This includes effective and cbjeclive evidences to create awareness towards wastage of electic

energy. Hoardings, placards, messages, posters etc. planted at key locations in college, hostels
and cafetarias. PCRA (Petraleum Conservaton Research Association, Govt. of India) and BEE
{Bureau of Energy Efficiercy) posters are exhibited.

# It can also be exiended to include papars presentad by the students on avoidance of electricity
at collega or day to day life.

#  Appointment of joint committees of leachers and students to save eleciidly

= Controling of Power Factor by installation of APFC and getting rebate (up to 5% or MSEDCL
norms ) from MSEDCL for maintaining unity Power factor

v Energy Efficient Procurement

# This includes evaluation of energy efficient procurement practices. This doss not exactly mean

that you need fo buy the most efficient, but you need to buy the moest efficent which is financially

viable, Example AC with efficiency star ratings, Transformer etc.

Replacement of lighting scurces to CFL or LED

Replacement of Copper Ballast with Electronic Ballast

Centralized controls of lighting, auditorium ste. fo aveid any misuse of electricity

Procurement of LED monitors to phasz-out CRT Monitors

Shift to paperless regime wherever not required, example attendance muster replaced by

biomatrics, DG logbook replaced by computerized logbook, daily reports converted from paper

io paperless, HoD meetings converted fo paperess formats, and all such examples.

# Installation of Solar pansls, Power Purchase Agreements with Solar Power Plant owners to buy
environmantally frisndly energy Source stc.

# Documentary evidences as feasible to calculate the above impacts and finally into the value of
avoidance of t00; emitted to atmosphers.

Yy
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¥ Rain Water Harvesting

+ This includes Calculation of Catchment Area (Terrace and ground ) and evaluating rough amount
of water that is recharged into the water recharge pits if applicable.

¥ Hazardous Waste Management and E-Waste Management

# There are various wastes that are generated within the organization. The report will give the list
of the procedures for waste handling.

v" Duration of the Green Audit
r The Green sudit field ohservations data eollaction was carried fram 23 February 2021 o 2710

February 2021 for the session 2018-2021. The submitted data was menitored by the college
throughout the year and assessed by Assessmeni Team during the visit.
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Scorecard

Environmertal Consciousness and Sustainability Audit Team Assessment

The institution has facilities for alternate sources of
energy and energy conssrvation measures
Evaluating Financial viability for the

1. Solar energy v installation of solar systems

2. Biogas plant

3. Wheeling fo the Grid

4. Sensor-based energy

conservation _
Annexure —V: Lighting Survey 2019 — 20
5. Use of LED bulbs/ power e
efficient equipment
Cpfiens: Annexure —X|: Solar Passive Structure

A. 4 or All of the above

B. Any 3 of the above

C. Any 2 of the above «

D. Any 1 of the above

E. Norie of fhe above
Describe the facilities in the institution for the Refer chapter 12 and Annexure —XI|I;
management of the following tvpes of degradable Waste Management
and non-degradable waste (within 500 words)

1. Solid waste management

2. Liguid waste management

3. Biomedical waste
management

4  F-waste management v
5. Yvaste recycling system

6. Hazardous chemicals and
radioactive waste
management

Water conservaticn facilities available in the Refer chapter 06 and Annexure —XII: \Water
Institution: Management

1. Rain water harvesting
Bere wel / Open well recharge
Construction of tanks and bunds
Waste water recycling
Maintenance of water bodies and
I, distribution system in the campus

Green campus initiatives inciude (4)

7151 The institutional initiatives for greening the

v
E Eyvxs
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campus are as follows:
1. Restricted entry of automobiles

2. Use of Bicycles/ Battery powered
vehicles

3. Pedestrian Friendly pathways v
4. Banon use of Plastic v
3. Landscaping with trees and v
plants
Options:

A, Any 4 or All of the above

B. Any 3 of the abovev”

C. Any 2 of the above

D. Any 1 of the above

E. Mone of the above
Quality audits on environment and energy are
ragularly undertaken by the insfifution
7.1.6.1.The institutional environment and energy
initiatives are confirmed through the following

1. Green audit v
2. Energy audit v’
3. Environment audit v
4. Clean and green cammpus
recognitions/awards
5. Beyond the campus
environmental promotional v
aclivities
Options:

A. Any 4 or all of the above v~
B. Any 3 of the above
C. Any 2 of the above
D. Any 1 of the above
E. None of the abave

Annexure —XIll: Waste Management
SoP : Green Initiatives by College

Chapter 13 and Annexure —XIII: \Waste
Management

Covered as part of this report. Please refer
the contents of this report

Covered as part of this report under Chapter
-11 and Annexure —XVI
Covered as part of this repert. Please refer
the contents of this report

Flease refer Annexure — XIV: List of
Lwareness Program Undertaken by Collegs

Clean Campus'

[l E
Cleanlinessin and around 1he campus and wasta

i Eadion
[ 2
Watar conservation and management induding
F Waslewaler management and reuse
= Rain walel harvesting, els
| B
Environmeni-tiendly activiles adopted and practiced by
the campus
—

Graunary wilhin Ihe campus o provide pollufioy oe s
and carbon-sink

! http:/Awww sicte-india org/esc2019

> Chapter No. 1 & Annesuee Mo IV
# Chaptar Mo. 1 & Annexure No. X1V

¥ Chapler Mo 12 & Annexore Mo S

.

Chapter Mo, §& Annesure Mo X

Chapter Mo. 1& Annexure MNo. WV
Chapter No. 1 & Annssurs Mo XIV

G il o

Y

Chapter No. 13 & Annexure Mo, XV
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Smart Campus®

Impact of deploymant of digtsl techrology n order for tha students, facilty
and menagemeant m &e campus to reduce consumption of nelural resources
{SuCh 8s paper, gas, enargy etc).

Alignemieni of the fatest digilal irends ke kb1 By Dats and Ciowd Networking o
athnva various aspectsof sustanabiiy in the campus spaciicatly fo conlriga
to United Nations SDGa

[ Creste gn scosvetem Lo 'smarlly’ connedd and shdre he nivmmation with each
otheral campus, insttids and netional level Any international leved conmact wil
provide & disting ativaniage The Sman connact, Wowgh e clou networking,
50 estaplished should addrass concams of anvironmental challangas including
conmbation to United Mations Sustainable Developrient Coals.

L http:Awww sicte-india org/esc2019

Digraliibmry
Digealatiendance
Digial Mestings
DNigdal notas
Digkal papers
Cnline conference s and
classes
Double sida printers
Efficiant electranic equipman's
ke LEDy screens, LED
projectors. For details please
rafarannexura 06
= Procurement of enegy

eflicert equipment
The milegs uses gogole foms gogde
classmeom and other lechmwcal fools for

anline classes. Fhis helps us to share data
! links with all students within fraction of a
secand and resull is prepared in less fime

duration which saves our fime, man power

-
-
s
r
}.,
5
F
X

and paparwork |n thes pandeme stuahon,
we are conducting onling classes. The
college has puchased 3 lcenses from
Edfty.cem portal. The college s
conducting onlne classes hiough this
platfoim which is avarabie round the dock
and 5 leclures cem bs  condudled
simullansously, The videos of leciire ane
recorded snd accessble anytme on
Amaron Clouds

To share the data among all the Teschers
and students, we are using Edfly.com
portal The videos of leciure am moorded
and accessibla anviime on Amazon
Clouds to specific users. |t helps o share
academic material in sofl copy by single
click We am sharing noles with shudents
in Pdi & Doc format, The collega has
omanized e-Essay competiion. &-Postor
competition, Natonal Webinars during
COVID lockdown. We had connected
resalce persons from across the nation
on one platform. We also shared E-
cedificates ta Ihe pardicpants. This
platform is hielplul not only e connect tha
peoples bul also wssiul in saving paper.
The teachers have attended many
Wesinars. and  Foculty Development
Programs.
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List of Annexure

Annegure — I
Annexure —|l;
Annexure —|ll:
Annexure —|\:
Annegure =\
Annexure =\l
Annexiire —Wil:
Annekure =\l
Annewure —X:
Annexure —x:
Annexure —xl:
Annexure —XII;
Annexure —XI:
Annegure —XIW:
Annexure —x\:
Annesure —xV

Anfeiuie =g\

List of Interviewed College / Students
Reference Documents ,’-Survevs

Green Campus Committee

List Awareness Program undertalen by College

Lighting Survey

Undertaking by the System Depariment regarding control of Electronic

Equipment’s
Water Qualiy Reparts

List of Elactronic Equipment's in Callege
Solar Pane! Installations

Water Distribution Data

Solar Passive Structure / Drip Irmigation
Water Management

Waste Management

Awareness [ Posters

Onzite Measurements [Sample Pictures)
Energy Audit Report

Snapshot of Annual Rainfall Data, Grid Ermission Facto




Integrated Energy and Green Audit: Shri Santaji Shikshan Vikas Santha's Santaji Mahavidyalaya, Nagpur

Abbreviations
JAHU 0 (ArHendingUer

CFL Compact Flucrescent Lamp
cor Coefficient Of Performance
DG Diessl Generator
' ECRM Energy Consumption Reduction Method
HVAC Heating, Ventiation, And Air Conditioning
| 180 Intematicnal Standardization Organization
ITHD Current Voltage Total Harmonic Distortion
km Kiometer
kv Kilo Valt
kW Kilo Watts
Lab Labaratory
LED Light-Emitting Diode
MNRE Ministry of New and Renewable Energy
MSEDCL Maharashtra Stete Electricity Distribution Co. Ltd,
MEDA Maharashtra Ensrgy Development Agency (MEDA)
TR ‘Tons of Refrigeration
VTHD \oltage Total Harmonic Distortion
MSRTC Maharashtra Stete Road Transport Corporation

Reference list of Websites

1 I[EEE 519 - hitpi/ieeexplore ieee.org/xpl/mostRecentlssue.jsp?punumber=2227
2 http://mnre gov infsolar-energy/ch2. pdf
3 BEE - http://www beeindia in/
< ECBC - hitp:fbeeindia.in/content.php?page=schemes/schemes.php?id=3
5 http:/iwww energymanagertraining.com/new_index. php
& http: I usailighting. EOma’Etuﬂr‘l’.‘.DMEnhT‘lqrfﬁ[ESf 1/92feh32Bde0f48 7R 2579992 Td4A
dbed/misc/ignting comparison_chart.pdf
7 https://www.bijlibachac.com/lights/use-energy-efficient-lights. htmi
é http/iwww imd gov.in/section/climate/climateimp pdf e 3
o http:/hwww bifibachao. com/air-conditioners/air-condiioner-selection-understand-
tonnage-eer-cop-and-star-rating. himl
10 http://www thehindubusinessline com/opinion/time-to-focus-on-more-crop-per-
1_1 hitp_fhl.mu aqn mah .nic.in
12 hitp./fwww.indiawaterportal.org/sites/indiawa e rportal.org/les/ Roor%:20Top% 20Rain
water%ZﬂHawes‘ttgg Presentatu}n EIJUS pdf
13 in/' | f
14 http://\www cea nic. |m‘repartsa’oﬂ1a'sfhermah‘tpeoea'odm co2luser guide wvert4. .pdf
15 hitp:/fedm_ unfeee.int/
16 hitp://database.v-c-s.org/
1 . hitps/Awww santajicollege. ac. ind/
18 https://www.mahadiscom.in/
19 hitps://www.mahaurja.com/meda/
20 https://offset climateneutralnow orgivchistory/details ?orderld=15788
21 htips: .-‘.fwww aicte-india. org#lmfahvasfclean—green campus
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Introduction of the College

Santaji Mahavidyalaya, Nagpur, run by Shri Santajl Shiskshan Vikas Sanstha, was founded in 1971 and
has been included in the list of University Grants Commission under 2F 21d 12B. Since establishment
the college has put forth & courageous attitude and schieved many notadle milestones. The college
has been accredited thrice by NAAC. The college has been awarded ‘A’ grade by NAAC in the third

Cycle of Assessment and Accreditation. The college has scaled new heights in different fields. The

college runs 6 UG and 4 PG courses which consist of professional courses as well.

At Junior College leval thare are Arts, Commerce, MCVC and Science streams and at Senior College level
there are Arts, Commercz, Science, Computer Application and Management Streams. There are courses
like B.A., B. Cam, (Eng. & Mar. Medium), B. Sc., BCA, B. Com (Computer Applicaton) and BEA at UG
level. There are PG Departments like- M. A (English), M. Com, M. Sc. (Microbiclogy) and M. Se.
(Chemistry).

The progress of the institution has been due to the untiring efiorts and guidance of the Ex-President Late
Shri Govindragji Wanjari. Shri Dinesh Govindraoji Wanjan assumed the charge of Fresident of Shri
Santaji Shikshan Vikas Sanstha and under his =fiective leadership the college is spearheading towards
new goals by bringing into practice use of latest technolegical equipment’s and providing satisfactory
services to the stakeholders.

The primary aim of the college is to sirive for the academic developmeni of the rural strata, depnvec,
weaker section and women. The college aims to have an all-ound development of the students who
become responsible citizens and eligible for employment. The college is committed to devete its efforts
in imparting education through integrity and accountability on the part of its Management and Employees.
The College promotes research gnd creativity to pave ways for new vistas of knowledge. The Collegs
has heen holding conferences, seminars and webinars at National and International level. The college
has well equipped laboratories, Library with spacious Reading Room and Auditorium. In order 1o achieve
all round development of the students, various academic and extra-curicular activities gre run. The
college has been awarded Best NSS Unit Award at the state lavel for remarkable york in the field of NSS
by the Higher and Technical Education Ministry, Govt. Of Maharashtra. In 1995 and 1998 the ‘Best NSS

Voluntear Award' at State level was confarad ypon the Volunteers of the institution All the teachers and

students actively participate 81¢ Work hard to make all programs Successiul,

The college has RTM Nagpur University recognized Place of Higher Learning and Research for English
and Commerce. To ensure better employakility of students, need-based aclivities and schemes are
designed and implemented. The college runs Career Oniented Courses in assoclation with Department
of Lifelong Learning and Extension of RTM Nagpur University to sharpen the skills of the students, Efforts
are taken to achieve academic advancement through different activities. Innovative projects are designed
o give boost to research. The college brings out a Peer Reviewed National Joumal of Multidisciplinary
Research 'Delta’ with an ISSN.
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Objective of Green Audit

_——————,——

The Gresn Audit Team focused on Material? Issues pertaining to college which have the highest
influence on the Green Attributes of the College To evaluate steps taken by college management

towards green campus below material issues are discussad chapter wise:

1. Organization Level Efforts

Creation of Awareness

Lighting

Cooling and Ventilation

Operation of Electronic Equipment's
Water Management

Water Quality

L N @ oo N

Renewable Energy
9. Transporiation

10. Purchasing Practices
11, Carbon Footprint

12 Waste Management
13 Plantation Details

Considering the NAAC regquirements, the Assessment Team has identified the Material issues which
are related to the environmental performance of the college. The disclesures under this report are
accordingly chosen so that the mast appropriate, relevant and accurate information is made available.
Checklist approach is adopted for transparent evaluation of the topics and increase readability for

independent reader.

*Definition: as per Global Reportmg Imtiative: GRI 101: FOUNDATIONZ2016

An organization 1s faced with a wide range of topics on which (tcan report, Relevant topics, which potentially mertt inchusion in the report,
are those that can reasonably be considered important for reflecting the omanzation’s sconemic, environmental, and spcial impacts, or
imfluencing the decisions of stakeholders. In this contest, 'impact’ refers (o the effect an arganization has on the economy. the environment,
and/or sodiety (positive ar negative). & topic can he relevant — and sopotentially material — based on only one of these dimensions,
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1. Organizational Level Efforts

Is the college having
campus green team?

Yes, the Green Campus Commitiee is already in place. This
committee I highly active and meets twice In a year.

If yes, who are the
stakeholders?

Yes, il included stakeholders. The stakeholders include
Management

Teaching Faculty

Lab Technician

Computer Operator

Students

The Green Campus Committee is shared with the Audit
Team, Refer Annexure I,

YYY YWY

Daes it meat regularly?

The Team meets once in a semsaster. This was confirmed
during site visit interviews and the review of the minules of
meeting,

Can the Green Campus
Team suggest new
environmental initiatives
to College Managzment?

Suggestions on  improvement of  envirenmental
performance are always welcomed by College Management.
Rain water harvesiings, free plantation at various |ocations
around the college ele. was also dizcussed as part of brain
slorming sessions within the mestngs. These discussions
were converled inlo live projects by the college
management. The annexure to this report captures the live
projects of the college.

Has the college
established an
environmental
mission/vision for its
campus?

The Management of College is persistent and resolved to
make the campus eco-friendlier in due course of time
Various efforts are already initiated towards implementation
sustainable initiatives, application of efficient technologies to
save energy, plantation etc. There is no separate
environmental mission/vision.

Is the eollege encouraging
susiainable behavicur via:
o educaltion campaigns?

o Posters. placards.
messages

o incentives?
o cantests?
v awards?

College conducts various activities to create awareness
amongst the students and society on environment safety and
protection. College has eslablished 'Green Campus
Committee’ which has conducted various Environmentally
Friendly Activifies / Trainings:

» Rashtrasant Tukdgji Maharaj Yuva Jagruti Abhiyan
was organized on 13" August 2019 at Santaji
Mahavidyalaya.

= Lecturs on Traffic Awareness and Effect of Drugs
on &1 July 2018 at Santaji Mahavidyalaya

> International Tobacco Free Day was organized on
11" July 2019 at Santaji Mzahavidyalaya,
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~ Death Anniversary of Lokmanya Tilak was
observed on 1% Augusi 2019 at Santaji
Mahavidyalaya.

» Bloed Donation Camp in assgciation with Lata

Mangeshkar Blood Bank, Digdoh, Magpur on 107

August 2019 at Santaji Mahavidyalaya, in which 72

students donated blood.

Foundation Day of N.S S was organized on 24™

September 2019 at Santaji Mahavidyalaya.

» 150" Birth Anniversary of Mahatma Gandhi was
celebrated on 2™ October 2018 at Santali
Mahavidyalaya.

~ Mational girl child day was celebrated on 241

January 2020 at Santaji Mahavidyalaya.

NSS Foundation Day was celebrated at Santaji

Mahavidyzalaya on 24" September 2020,

» "Majhi Vasundhara® program was organized al
Samaj Mahavidyalaya on 14" January 2021.

+ National Voters Day weas celebrated at Santaji
Mahavidyalaya on 25" January 2021.

¥

v

Please refer Annexure IV for details.

Community Based Initiative's by college:

= Participation in "Vruksh Dindi* and Tree Plantaticn
at RTM Nagpur University new building pramises
on 20d July 2019,

» Help for flood affected victim in Sangli and
Kolhapur.

> Constilution Day was celebrated n 26" Novermber
2019,

= Tree Flantation Drive was carried out.

= Road Safety Program was organized.

~ Safety Equipment's for COVID-18 were distributed.

Flease refar Annexure X1V for details.

Is the college staff | pyring interviews it was confirmed that

L";hd:‘::;"lﬂ fursu:: :jneant;!f There are 65 staff members in the college, out of which:
peers, and community’? TEﬂ.chil'lg& NDﬂ-TE&BhiI’Ig Stafi:
= 32% siaff of the college commute by their own 2
wheelers.
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# 25% staff of the college travel by car pooling.
= 17% st=ff of the college utilize the city bus for
commuting.
= 12% staff commute by walking.
= 12% staff utilize the metro for commuting.
» 2% staff use bicycle for commuting.
Flease refer above assessmenis for additional details

Do  students  model | Total 2700 students are enrolled for 2020-21 session.
sustainable behaviour for

staff, peers, and | Approximately
community? > 35% students of the college commute by public
transpor (Citybus/Metro)

»  30% students of the college commute by bicycle.
= 24% students of the college commute by walking.
» 11% students of the college commute by thelr
college by their own 2 wheelers.
Flease refer above assessments for additional details

Students participate in activities conducted by college on
environment and sustainable development. In addition,
please refer above assessments.

Is the college sharing | pata s shared via posters, placards and messages The
iBatiiing intarnaliy s assessment team is appraised tnat the awareness poster

o Posters, placards,

messages? includes topics related to minimization of energy usage by

o assemblies? avoiding wastage, improvements on energy efficiency,

o classrcom | minimization of waler wastages, proper disposal of wastes.
i &

pressiiabions _ Please refer Annexure Xlll for defails

o training/professional

development?

o posters/bulletin boards?
o newsletter?

o website?

Does the college offer | vyes, College organizes lectures and motivates students for

energy conservation ; :

lessohs? Energy and Enviranment conservation.

:5 th? '-m”etge 5:}'37"?9 itS | The students are encouraged to present projects on topic
earning externally via

o Paper presentations? related to environmental aspects.

o newsletter? College is extensively engaged in the research Wk

o website? The college is also going fo make the Green Audit Report

public so that lzaming’s of college are shared.

Conclusion:
* Active involvement of Organization is observed.
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Adequate awareness amongst the students and other stakeholders (faculty,
other staffs, service providers, etc. is observed and reflected from their behavior.

COIIEQB Managemem Is In advanced stages of techno-economic evaluation
of solar P‘y" ;:lnw'e_r_plant_.

2. Creation of Awareness

Are the objectives of green | Yes

audit ciearly understood by | To spread awareness amongst the studenis and the surrounding
the institute community about the environmental impact dus to operations
associated with their teaching institution.

~ Tosensitze them how to address the situation at the local
and personal level by conducting programs, camps and
other means as feasible

¥ Toreduce the negative environmental footprint

= To expiore possibilifies to use renewatle energy sources
to avoid GHG emissions and also reduce power cost

F To introduce renewable energy and to continucusly
improve its share in total energy mix

r Tocontinue ihe use of efficient LED based lighting

r To introduce the automatc controls on the lighling
systems

» To mitigate the carbon emission or offset them

= Toincraase the green cover

» To vigorously and responsibly position the Institute for
active contribution in Clean India Mission undertaken hy
the Gavernments,

» Toidentify ways and means to sustainably contributs and
reduce gaps and become environment friendly

~ To support community to combat various environmental
and social issues as feasible.

» To align the college activities to be in line with the
requirements of the Clean and Smart Campus Initiatives
(https:/'www.aicte-india.crg/initiatives/clean-green-
campus)

Key Recommendation by the Green Audit Team:
+ College needs to install Solar PV system.
= College should apply for the Clean and Smart Campus
Initiatives award

Are there | Yes
posters/guidance

displayed to  remind
students and staff of good

practices?
Are the students aware of | The major source of energy Is electricity (grid electricity) followed
energy sources? by usage of diesel in the DG as back in case of failure of grid

electricity. Students are aware of these sources of energy which
are utilized by the college.
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s rcodlege tracking its

elecirical energy usage?

There is a single meter, which measures the electricity imported
by the college. The readings of electricity consumpton are
included as part of this report under chapter 11.

Is college offering energy
conservafion lessons and
programs?

» College has created awareness among the faculty and
siudenis fo reduce energy wasizge.

The college has appropriately disabled the screen savers
and programmed the computers for sleep mode
operations.

The usage policy of photocopiers, faxmachines and other
equipment users is "POWER ON" when in use and
‘POWER OFF" when not in use. There is no idle power
consumption.

Please refer Annexure V ard VI for details,

F

r

Do students and staff know
where their water comes
from?

The source of waieris well Well water is utilized for drinking (after
purification), in the wash rooms and for cleaning purpose.

|s college encouraging

responsible water use via:
o posters, placards?

D incentives?
o contests?
o awards?

Yes, by posiers, placards, contests and winner of conlesl are
awarded.

How is frash managed

Conclusion

-
-

3.

Visible communication on environmental issues.
Effactive use of notice boards and signs.
Water footprint may be calculated in future.

Lighting

The wasie is given to the Municipal Corperation for disposal.

How cellege is utilizing
daylight?

The college building Is situated in such a manner that it is
getting the full advantage of good airflow enabling good
ventilation and sun light. It is a building having large windows
and open space in all directions. During the day time, it is
possible to carry out activities without air conditioners and air
fans during operational days.

Is college uilizing

any | The college timings are from 7.00 AM to 5:00 PM. Thus,

incandescent lights? Can they
be replaced with compact
flucrescents (energy saving

requirement of daytime lighting (powered by electricity) is
limited.
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bulbs)?

Energy efficient lighting system is followed the
contemporary bes: practices will recommendations on
lighting by Bureau of Energy Efficiency, Book-3, Chapter 8,
table 8.1
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Thus, LED's are considered for installation as night lights,
security street lights by the college. The term reading light*
normally refers to lamps or lights which focus light dedicated
for readings, thus LED=s were naot eonsiderad for class room
lightings initially. Fluorescent lamps were utilized for class
rooms {as the same are stated to be suitable for office
illumination level requirements). LED lights staried replacing
the conventional tube light as a replacement measure after
failure. LED lighting survey was alsc undertaken by the Audit
Tearm. Please refer below assessments in details.

During the onsite visit the Audit Team visited each
department and physically counted the instaled lights by
their types (Fluorescent tube lamp, CFL and LED). It is
confirmed that there is no incandescent light installed for
lighting purpose.

As per the published article:
hitp:fwww usailighting. comistufifcontentmarifiles/ 1/92ffeb3
28de0f4878257999=7d46d6ed/miscllighting compariscn ¢
hart.pdf

LED light has lumen/ wait in the range of 80-100 whereas
CFL has lumen/ watt in the range of 70-9C

Has the college evaluated
existing lighting for
opportunities to reduce lighting
in over-lit areas?

The lighting arrengements are well balanced with
arrangements to switch ON and OFF lights independently.
There are thersfore practically no over lit areas.

Are the light switched duly
labelled o make more obvious
which switches relate to which
appliances?

Switch arrangements are lucid. The fan switches are
adjacent © fan speed regulators. Light switches are
arranged in order of lighting. The buttons are marked.

Are the lights switched off 1o
make use of daylight? (e.g.
lights parallel to windows or in
corridors)

There is minimurm or practically negligibie use of lights during
day time as the building structure has possibility of daylight
usage. The lux level in the classrooms was measured and
found approximately 250, On the outcast days some places
register lower lux level. The locations were pinned and
college management confirmed to take subseguent
correclive actions.

Is the college ufilizing natural
lighting when possible?

Y es, natural lighting is first preference.

v collinsdictiona
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For the spaces like store | No. The college has not instzlled sensor based lighting
rooms, toilets, kitchen areas, | system.

copying rooms, corridors etfc is
there scope for automatic | Recommendation:

A -
i ST The students and staff washrooms can be equipped with

the proximity sensors to control the lighting

arrangements.
Can main lighting ever be As such there are no dedicated lamps which can replace
switched off and dedicated overhead lighting. However, redundant lighting can be
lighting be used? switched off when it is not recquired.
Are the light fitlings clean? The staff is responsible for day lo day deaning was

interviewsd during onsite visit,. Cleanliness is  well
maintained. In-house light fittings are cleaned regularly some
light fittings need cleaning. However, the installed fitings
were nol cleaned as Covid-19 Pandemic caused shortage of
staff.

Do windows and skylights need | The window and skylight were noct clean as Covid-19
cleaning fo allow in more | Fandemic caused shortage of staff,

natural light?
Hze the college installed | Mo, lights are negligibly operated during day time. The lights
lighting ccecupancy sensors? are operated manually.

Is there mechanism in placea to | No.
immediately report inoperakle
cccupancy light sensors? Recommendation:

The college needs to install sensor based lighting
systam for lights which are operative at night.
What 15 the % contribution of | We have evaluated the % LED installation at Passage and

the LED lighting? ground and all other fioor. The value is determined and
presented under Annexure V.

Conclusion

The students and employees were interviewed and no complains was Wentified
within respect to the sufficiency of lighting measures.

Sufficient lux levels approximately 250 are commoen in class rooms and work-
stations based on the survey of audit team.

Negligible lighting load is observed during day time as college makes good use
of daylight.

4, Cooling and Ventilation

How are the Air Conditioning | The AC usage s very high as the temp=arature in Nagpur district

Controls? For the local | js (Max temparature is above 429C5) hottest day in Nagpur was
controls, how it is ensured

that AC is working only ON

Thittp:/ fwwwimd gov in/saction/climate /dimateimp pdf

i
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wher necessary. What is
temperature setting of the
AC?

registered with temperature of 47.9%C). The AC temperature is
set at 28°C. Awareness is created and measures ars
implemented in line with the recommendations of Ministry of
Power (htips:www cseindia.org/a-siep-in-the-right-direction-
says-cse-of-power-ministry-s-move-to-fix-starting-temperature-
of-room-air-conditioners-at- 24 oc-and-not-lower-to-save-
energy-8814/

What is the mechanism of
reducing heat in-grace? Are
the closing blinds or fifting
reflective film to windows
installed to reduce solar
_qain?

The building is designed to make best use of day lightand avoid
the heat in-grace, Blinds are available in office o control
unnecessary heat in-grace.

Are all external doors and
windows closed when air
conditioning is on?

There are 13 number of AC's in collega. Based on intarviews, it
is confirmed that the practice of closing doors and windows is
maintained when air conditioning is in operation.

Is there a scenario where air
conditioning is wasted in
unused spaces, such as
cupbozrds, corridors?

There are no such instances observed. Arrangements are duly
implemented tc aveid losses.

Are Efficient and energy
labelled AC's utilized for

cooling purposes?

Conclusion

There are 13 number of AC's in the college out which 2 are 2
star they run for 4-5 hours during summer and rainy season, 9
are 3 star and 2 are 3 star they run for 5-6 hours during all

college days.

Recommendation:

The 2 start AC are not the most economical AC for the
sustained working hours of 4-5 hours for approximately
100 days a year. It is recommended to replace the AC with
more energy efficient AC (at least 3 Star ratings or above).

Below guidelines can be considered by college in future
while selecting between the AC and evaporative cooling.

Evaporative Cooling System (for computer lab)

The Assessment team has undertaken document review and
analysis of the data for the assessment of the air conditioning
system. Based on the same it was found that there exists scope
for the use ol evaporative based eocling which s energy
effective compared to the reversed Bryon cycle i.e. Vapour
Compression Cycle. The basic reason for the same installed
system has COP of 1.5 KW/TR of refrigeration compared to
evaporative cyele which draws 0.3-0.5 k\WW based on the size of
installation,

Jftimesofindia.indiatimes.com/city/nagpur/Nagpur-records-all-time-high-temperature-at-4 7-9-

C/articleshow,/202 16419 cms

n
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» The 2 star AC need to be replaced by at least 3 Star AC or better at the end of
their technical lifetime,

r Ewvaporative cooling can be availed for computer lab.

5. Operation of Electronic Equipment

Are computers, printers, | Yes
photocopiers and other
equipment switched off at
the end of the day?

Is there any mechanism by | The college has availed the services of the Green Audit. The
which the screens and other | college has appropriately disabled the screen savers and
equipment be controlled | programmed the computers for sleep mode cperations. Flease

during the day? refer to Annexure V.
Are the screen savers | Yes, please refer above assessment.
disabled?

Are computers programmed | Computers are programmed for the sleep operation,
to ‘power down' moda?
s the user entrusted with the | No, the college has the administrative rights. Such changes
rights to modify standby | cannot be initiated by users.
settings? (Eg TWVs, LCD
projectors, printers etc.)
What s status of the | The equipment like photocopiers, fax machines are shutdown
photocopiers, fax machines | when not in use, computers are turned to sleep made whenever
and other equipment? Are | notin use.
they programmed on
‘Energy Saver' mode during
the day?
Are the power managemen! | All machines are governed by the college. All are equipped by
settings enabled on all the | power management settings as already descrbed above,
compuiers! monitors! all-in-
one machines?

Conclusion:

~ The Electrical Equipment’s are well operated. Redundant operations are avoided.

6. Water Management

Are  any water leaks | The urinals are flushed periodically and marually. The urinals

identified? need {o be equipped with push builon 1aps. Please refer below
recommendation.

Are taps left running? Mo such instance was observed.

Are there any dripping taps?

Do taps need maintenance?

Are  push bullon laps | Toilet washrooms are nol equipped with the push buttons.
utilized? Please refer bzlow recommendation.

Is water escaping from | Mo such instance was identified during onsite audit,

23




Integrated Energy and Green Audit: Shri Santaji Shikshan Vikas Santha's Santaji Mahavidyalaya, Nagpur

overflows either inside or
outside buildings?

Has the college installed
low-flow faucets, automatic
faucets, andior faucet
aeralors?

Recommendation:

The college Management needs to consider dedicated flush
at urinals (in place of periodic manual flushing), low-flow
faucets, automatic faucets, and/or faucet aeralors as the
replacement for the axisting conventional taps.

Has the coliege instalied
low-flow shower heads at
Hostel?

NA

Has the college harvested
rainwater?

Yes, the rain water is harvested over the college building.

Is the college coliecting the
condensation from A/C units
for onsite watering needs?

Yes. The condensed water is gathered in buckets and the water
used for watering planis.

Has the college optmized
its imigation system for
gardsning to

o operate at night or early
merning hours to minimize
evaporation?

o water the minimum time
and fregquency necessary
far the applicable
vegetation?

No,

As per the latest publication from "The Hindu" drip irigation is
one of the most important measures to achiave "mora crop per
drop®. Share of Agriculture consumption ie approximataly 83 per
cent of India's water resources, thus approximately 17 per cent
water resourcas are available for domestic and industrial use
(http /'www.thehindubusinessline.com/opinionftime-to-focus-on-
more-crop-per-drog/article97 7897 1 ece).

College campus is having fully grown trees which do not require
watering. Small shrubs are planted n pots which are watered
wilh the remaining water from the waler botlles by the staff.

What is amount of rain
water harvested?

Total area of roof top of college building is 351.17 m2. The rainfall
fer Nagpur Region is approximately 1018.2 mm. Tetal rain water
harvesting is 321 m® at the run off coefficient of 0.9. The college
has also laid the cement blocks and constructed pits. This
enables the rain water falling on the cement blocks fo flow into
the pits and get harvested. The area under the cement block is
512.72 m? The run off coefficient is considered as 0.3 based on
the Manual on Artificial Recharge of Ground Water, issued by
Govemnment of India, Ministry of Water Resources, Central
Ground Water Board, September 2007. The water rain water
harvested from the cement blocks is 158 m?,

Total guantity of water harvested = 321 + 156 =477 m*

Please refer Annexure XVIII for details.

Are there any community

based projects
implemented by the
college?

Yes. Activiies by NSS have been undertaken by the college.
Refer Chapter 1 and Annexure XV for details
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Conclusion:
~ The college is having 01 no. of bore well and a Municipal Corporation water
connection as source of water.

* Toilet urinals can be equipped with the push buitons.

7. Water Quality

Is the college campus | The college premise is kept clean. Thus, the chances of
meintained clean to minimzze | litter polliuting water table are negligible. The Assessment
Iitter polluting water tabla? Team has also observed that the effluent from the chemical
lab is directly sent to sewer line without treatment.

Recommendation:

College needs to perform study of all the effluent
chemicals (volume, weight, impact) used and
accordingly develop mitigation measures under its
sustainable strategy.

|z the college monitering drinking | Yes.

water quality regulardy? If yes | Water testing is done by the college in their labs \Water
what is the frequency? Qualily Tesl Reports are included as part of Annexure VII of
this Report.

Conclusion:
» The students, staff members and guests have access to clean, safe and potable
water with the RO system.

8. Renewable En erqgy

Is the college having solar, wind, or | No.

cther forms of renewable ensrgy?
Recommendation:
The college needs to install Solar PV System in the
cnilaga.

Is the college purchasing Mo,

renewable power from third parly
or renewable energy certificates for
its electricity use?

Is the college offering renewable This already assessed under chapter 01 of this report.
energy lessons f programs?
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9.

Transportation

Is college encouraging
transportation  measures ke
bicyde, Bulk transport, walking?

Students: Total 2700 students are enrolled for 2020-21
session.

Approximately:
¥ 35% students of the college commute by public
transport {Citybus/Metro)
+ 30% students of the college commute by bicycle.
» 24% students of the college commute by walking.

» 1% sludenls of the college commute by ther
college by their own 2 wheelers.

Students participate in activities conducted by college on
environment and sustainable development. |In addition,
please refer above assessments.

Faculties: During interviews it was confirmed that
There are 85 staff members in the college, out of which:
Teaching & Non-Teaching Staff;
» 32% staff of the college commute by their own 2
wheelers,
= 25% staff of the collegs fravel by car pooling.
» 17% staff of the college utilizs the city bus for
commuting.
> 12% staff commute by walking
= 12% staff utilize the metro for commuting.

» 2% slaff use bicycle for commuting.
Please refer above assessments for additional detalls,

|z the college providing eco-friendly
or less GHG intensive
transportation malching sevices?
{Example carpools, college buses
elc)

Refer abave response

What are the good practices
pertaining to Transport?

Conclusion:

Recommendation:

College Management should encourage use of bi-
cycle and mass transport systems amongst students
and faculties.

r The college managemeant, its employees and the students observe satisfactory

practices of transporation/ commutation.
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10. Purchasing Practices

Dﬁ:ﬁbe mm%e purchasing th:; Printers with duplex printing facility is installed at the

;gl_r;mznn:? tos: eeNtonant computer lab and Library. There is culture of the two-sided
printing. Paper is not wasted,

HUWh coes fthe‘ éoliege ”n;:l::tltlhe The college has RO system: guests are served with water

purchase of single-serve es v i

it Sanalnare? from RO system. Single serve bottles are not ulilized
unless requested by the guest.

Is the college having Water | yes, the water dispensers are connected to output of RO

fountains/stations to promote easy
flling of reusable water actties? system. Clean and potable water Is avaiable to staff,
student and guests.

Conclusion:
~ Focus of the recommendation periaining to the environmental preference of

evaporative cooling over AC needs to be considered.

+ One sided paper is utilized by college to avoid use of fresh papers

1 I.Energy and Carbon Footprint

Has the Yes, the energy audit was undertaken and elecirical measurements were underiaken
Caollege at the college. Please refzr the Annexure =X\ of this report

undertaken
energy
audit?

Energy audit is an effective tool in identifying and perusing a comprehensive energy
management pregram. Energy Audit highlights the areas of enargy savings, thereby
reducing the energy costs. The following are the major consumers of slectricity in the
facility:

# Computers
Lighting
Air-Conditioning
Fans
Pumrips
Other Lab Equipment

YV ¥ ONY

Whal are the | The Assessmenl Team underlook the analysis of the college premise.

steps ~ To study electricity bills
unqertaken # Study of lighting system and its measurement.
during the # Air conditioner
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energy # ldentification of energy saving opportunity and energy conservation.
audit?
What The energy assessment involved desk review and onsite measurements. Review
methodology | of energy bill received from MSEDCL was undertaken. Review of lighting, HYAC,
was fuel usage, pumping systems etc. was undertaken. Energy conservaticn and
adopted? saving opperlunities are identilied and included below.
What are the | Below energy conservation measures are suggested
suggested # The one switch for eollege concept should be implemented in the college.
energy This will avoid unwanted operation and wastage of electricity.
conservation # Air conditioner shall be operated between temperature range of 24-28°C
measures? te maintain lower cooling Inad on compressor to save energy.
= The existing 2 star labelled AC’'s and reached end of their service life.
The AC's should be replaced by the 5-star AC's.
LI5tn 1won LF- -] 2 ton
1 S bl [rrieadly oo e | () Bl 1240 {han
I st=r AC [ma=ty non Avenen = M i 1605
2 Ear AC mix of Inverizr 3nd Agninvenisn 2 T g ) 1445
4 Ser {mosEy inverrar] a1 (115 L Rl Al
E-Sr {mo Sy Inwertar w2 4 210 1m3
Anmcal B cineay: Consamaban ks o0 gl e 3000 sk Do seo oo gats for BEE
» All Class Rooms and labs must sensitize students regarding optimum
use of electrical appliances in the room like, lights, fans, and computers.
# The comfort air conditioning temperature to be sat betwean 24°C to
28°C.
~ Lights in toilet area may be kept OFF during day time. Additional
sensors can be Inslalled in washrooms o automalically regulate the lighl
and exhaust fans.
HT’ the | For the first time college is calculating the carbon footgrint. The dala applicable to
Egl:l.ill:‘ted its Scope-2 emission (electricity purchase from gnd) is available. The emissicns
carbon pertaining to Scope-01 are limited to HSD use in DG, College Bus and LFG usage in
footprint? Labs.
Hf:}" iS | Not applicable. There is no intemnal transportation within the college.
college
premoting
Zem
emission
transportatio
n options?
Are all the | The emission source pertaining to orid-based electricity source is caleulated. Scope-
applicable 01 emission source data pertaining to DG, HSD consumption in DG, LPG
emission consumption in labs are calculated, Scope 2 emission on account of electricity
sources imported from grid is considered.,
calculaied?
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Scope-01 Emissions:

Year HSD Consumption in LPG consumption in
DG Labs

Session lit kg

2019-20 25.8 45

2020-21 25.8 30

Equivalent Scope-01 Emissions are as below™:

HSD LPG Total GHG

Consumption in consumption in | Emission

DG Labs {Scope-1)
Session 1CO- tCO; 1C0;
2018-20 0.05 0.17 0.26
2020-21 0.09 0.11 0.21

Scope -2 Emissions are tabulated as follows?®:

Year

Annual Electricity

Total GHG Emission

Consumption (Scope-2)
Session kWh tCO:
2019-20 19124 + 40328 =59452 | 19.12 +40.33=59.45
2020-21 9924 + 22359 =32303 9.94 +22.36 = 32.30

Total CO:z emissions = Scope-01 + Scope-02

Total GHG Total GHG | Total GHG

Emission (Scope- Emission (Scope-| Emission

1) 2) (Scope-1+2)
Session tCO- 1C0O, tCO;
2019-20 0.26 59.45 59.71
2020-21 0.21 32.30 32,51

"With 5 % uncertainty as all values are sourced from bills
With 5% uneertainty as all values are sourced from bills

pit




Integrated Energy and Green Audit: Shri Santaji Shikshan Vikas Santha's Santaji Mahavidyalaya, Nagpur

12. waste Management

How the college reduces its paper waste via.
o encouraging digital reading, note-taking,
and activities?

o setting printers and computers to default 1o
duplex (double-sided) printing?

o reducing margins and white space on
documents that must be printed?

o printing multiple pages per sheet?

o minimizing paper correspondence with
families?

o opfing out of unwanted mail?

Is the college underlaking recycling
collection for  additional recyclable
materials—like plastic bags, CFL (spiral)
light bulbs, batteries, drink pouches, candy
wrappers, and electronics?

The class room and labs are well
ventilated and spacious. This minimizes
suffocation to students by improving air
changes and hence the air quality

The college has adopted the duplex
printers, which enables the complste
usage of the paper areas.

College has taken initiates towards
plastic free campus. The students are
encouraged to use waste bins which
are placed in the college.

The internal correspondences and
various functionalities are taken care by
the slectronic means like emails, sms
atc.

The recycling !/ disposal systzm
adopted by the college is as below.

Different types are generated within campus
which include.

L

E-Waste: The E-waste generally
includes the iube-lights, CFL, LED,
computer waste. etc. are stored inio the
scrap bin and given to the ragman.
Plant Waste: The plant wasie Is
converted manure in compost pit within
the campus area.

Sewage Waste:

The liguid waste from lavatories and
other sources are dispossd through
sewer line.

Chemical Waste:

Chemical waste is flown into the sewer
line. College needs to improve the
waste disposal method for the chemical
waste handling for chemical labs.
Cellulose and Paper Waste:
Cellulose and paper waste s stored in
a particular place and given to the
ragman.

Biomedical Waste:

The generated waste is segregated as
per rules at collection end point in
Colour Coded Bags and handed over to
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Coneclusion:

Please refer Annexure Xl for datails.

Recommendations:
*+ College needs to improve the waste

*+ College needs to improve the waste

+ College needs to improve the waste

the agency for proper disposal. MOU of
Biomedical waste handling is executac.

disposal method for the chemical
waste from chemical labs,

disposal method for E-waste,

disposal method for Cellulose waste.

r College is appropriately bringing its discards for gainful utiiization. The material
like iron rods, roller, etc. have been shared with the other institutions of the

group.

There is regular exchange of furniture and other useful material leading to

‘avoidance of disposal of material as waste.

1.3. piantation by College

The College campus has several trees.

Every year, plantation programme is carried out in the campus as well as outside the campus.
Students are also invelved in plantation programme in surrcunding |ocality. In the eurrent s=ssion,
the [nstitution planted several trees in the vicinity.

There are 40 fully grown trees as wells as shrubs in the campus.

ki)
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SANTAJl MAHAVIDYALAYA, NAGPUR

Botanical Garden
Session 2019-20

Herb Shrub Trees Climbker R | Xerophytes isegy Alants
i _ Plants .
s Dracedna (3) B'Wﬁ”"” Bosgmrviles | wyail fﬂf"ﬂ“ Syagenivm (2}
Mimaza pudica S ?;;cwm Maqg{ﬁem Gittoy (2} Symating Diffan .-
3) Wiz /il idica (1) backioma (5}
. Hibiscws roso- . "
5;{:::1:?;&; sanshs (6} m‘:;f;am Amf;}'w‘ Efﬁi:.mm | Aleavera (5] [ Agfansma (5)
R4)PZ]
PQHMF:]NME Rase (1} n”:::; () Parhos (2} Pistio - Spuntia (2] Fon pafm (1)
i Witsy aigunda | Royal paim Mipaa |
Epider fily (L) i) (al cotharatiog Azollg Ervophyitum
1y 1
Bawhumnia
Tradoscantio (4) Meriam [4) rarnegota Clamatis {1) rapa
S N
Chrysantherum Cistrum Norusaiba
15). | mocturnum (1) (l
mbopagon Christmus
Coleys (< C:mmr: :?13 tree (1)
Cotharanthus " Barlerio Terminolia
rose s fd) cristiate (1) catappa (3}
Adhatedy Cosuaring
vasiea (1) {1]
Magnolia
Thujo sp. (3] champake
(£
Cycos revoivro | Plumeria
{1) obtusm (2)
g Cosuaring
Culenda 15) {1)
Gulmahar
Jatregha {1} red oronge
(1)
Parg '4)
Castus
paciasafl)
Josminum
sampge (1)
Lroton (3)
Nephrol=pis
2}
Toral : 54 Total : 43 Total ; 25 Total : 08 Many Total: 12 Total ; 13




SANTAIl MAHAVIDYALAYA, NAGPUR

Botaniczl Garden

Session 2020-2021
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Herly Shrub Trees Climber Aguatic Kerophytes | Indoor Plants
Plants
Cuafie Droceany (3) Ficuselastic (1) | Bougeinville Aydrile Eupnarbio Syngomium
many a3} i (7} podophylum(z)
Mimosa Soider dracoena Mangifera Gilay (2} Nymphea Breophullum | Diffen becklonie
pudica {3i \rdica (1) i) (5]
[
Crimum Hibiseus rosa- Cassia slamea Assaragus Echharnia sp. | Aleovero (§) Aglonema (51
sancturm 20} snensts (8] {1} 2/
Fentascornea Rose (6] Fiers rafigosa Pothos (2) Fistia Qauntia (2] Fon pa'm (1)
] {d)
Spiderfily (1) | Virex nigunda 1} | Roval paim fa) | Allamanda Azalle Snake plont (6]
catheorotica
f1l
Tradascemtia Neriim (5) Bouhumo Clematiz (1) Trefpa
(=) veriegota (1)
Cnryzanthemy Cistrum Morusalba(l] | Fossffora
m 10 necturnum (1) foetida (2]
Colens (2) Cymbapogon Christmas tree
citrates (1) {1)
Catharanthus | Barlena cristrata Terminalia
reseus (8] 12 catapea (3]
Corayling Adhatoda Costiannag (2)
fruticase (5] vasica fIJ
Thuja sp. (3] \agnoilia
chompoka (1)
Cyveas ravaoluta Plumeria
(2) obterser (2)
Calliandra (5]
Jdatropha (1) Caesolpinio
pulchernma
) | red grange (1}
bxorg {12)
Costus
_ speciossus (2)
Jasminum
sombac (1)
Crotan (3)
Nephrolepis (2)
Total : 72 Total: 63 Total: 25 Total: 13 Many Total: 18 Total: 19

List of trees in the campus
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Annexure
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Annexure - |: List of Interviewed College Staff /| Students

Shri Santajl Shikshan Vikas Sanstha's

SANTAJI MAHAVIDYALAYA

{Affiliated to Rashtrasant Tukdeji Mahara] Nagpir Linjversity|
ACCREDITED “A" GRADE BY NAAC
wehsite | www.santaicollegeac,in

| : Jawalarel Nelu Marg, Nagods - 440015 Ph 1O) 0712 2283053 | 2286305

Mo Date: 17}0&.!#1:‘ .

To,

List of Teaching and Non-teaching staff
present during Green Audit for 2019-20

Sr. No. Name Position ]

I. | Dr Priya D. Wanjari Principal

2. | Dr. Sarikant R. Pajankar Associate Professor

3. | Dr. Neeha R. Sheikh IDAC Coordinator
4. | Dr. Shrikant M. Sontakke Associate Professor

5| M Vijay Kandalkar Asshutant Profossor

6. | Mc Jagdish Watmode Assistant Professor

b M. Suraj Mathane Assistant Professor

8. [ Mr Vikrart Bhasme Clerk

- cipal
Sarie|l Mahavidyatay:

Pt Jawaranial Nehru Marg,
Magpur-15.
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Shri Santaji Shikshan Vikas Sanstha's

SANTAJI MAHAVIDYALAYA

(Affiliatad to Reshirssant Tukdoji Maharaj Magpur University)
ACCREDITED “A" GRADE BY NAAC

s 0 v g P o wahiile wiow sanlajicollege acin e Email | sanlaficallegaSigmal com
Jawaharnal Bohwu Marg. Nagpur - 440016, Pn. ; (D) 0T12: 2283853
22 }n.:—J Feiy
List of Teaching and Non-teaching stafl
present during Green Audit for 2020-21
Sr. No. Name Position
L Dr. Priva D). Wanjan Principal
2 Dr. Shrikant R. Pajankar Associate Professor
3. | Dr.Neshal R, Sheikh IQAC Coordinator
4, Dir. Shrikani M. Sontakke Associate Professor
5 Nir. Vijay Kandalkar Assistant Professor
6. Mr. Jagdish Waimode Assisiant Professor
% Mr. Amit Rehpade Assistant Professor
S Mr. Suraj Mathane Assigtant Professor
9 Dr. Rajita Lonare Assistont Professor
10. Mr. Vikrant Bhasme Clerk
ey
Santaji Mahavidyalays
Pt Jawsherial Nahas Marg,
MNagpur-15,




Integrated Energy and Green Audit: Shri Santaji Shikshan Vikas Santha's Santaji Mahavidyalaya, Nagpur

Shri Santaji Shikshan Yikas Sanstha's

SANTAJI MAHAVIDYALAYA
{Affiliated to Rashirasant Tukdoll Maharaj Nagpur University)
ACCREDITED "A" GRADE BY NAAC

o i e ety et 1 Wi | ew EEriEicalage oo in e Erall | sintapoolegsgmall.aom

- _— ——

Il NEReL Mal, Nagpur - £40010

List of siudents
present during Green Audit for 2019-20
Sr. No Name _ [ Class

1. | Andityn Charpe ' B.A. |
2 Kaal Y. Shahare B. Com 11

T3 [ Adesh H, Raut BOCA L
4. Shailja 8, Gupta BCA T
5. | Palak S_Shahu BBATI
€. | Gunjan V. Godghate M. A, 1 (Eng)
% Chean P. Hinge M., Com I
5. | Komal R. Atkare M. Se.

T
D?fﬁ neipal

Bante)i Mahavidyaioy
Fi Jzwaharial Nohru Marg,

Hegpur-15.
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Shri Santa|| Shikshan Vikas Sanstha's

SANTAJI MAHAVIDYALAYA

(Affiliated to Rashtrasant Tukdoji Mahara] Nagpur University|

ACCREDITED "A" GRADE BY NAAC
wabaie | www.santajieslegaacin « Emal | sanmjteobsgedipmall com

gwaharial Nehm Marg, Nagpur = 440015 Fn

List of students
present during Green Audit for 2020-21
Sr. N Name Class

1 Aditi Kahu B.A
2. | Vaibhav Thakre B. Com I
3. Achal A. Sahare BCCA N
4, Dikeha 8. Yadav BCAII
5, | Abhay C. Jamgade BRA 11
6. Dicha A, Tarekar M. A I (Eng)
7. | Kajel A. Tajane B_Sclll
] Ketki V. Shejal M. Sc. |

Sanlaji Mahavigyalays
P Jawanerial dahin Marg,
Magpur-15.
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Annexure - ll: Reference Documents |/ Surveys

&r. No Reference Documents / Surveys pertaining to

—

Functionality of RO water plant

Roof top area by College

Setup for rain Water Harvesting

Information regarding Garden Waste Management
Informaton regarding Liquid Waste Management
Measures for maintaining Cleanliness in Campus.
Measures for Garbage Collection and disposal
Flantation Measures

Electricity Bills for duration of April 2018 to January 2021
Mature Conservation Club Compaositon

Declaration on Operational Controls of System Department with Respect o T
Management & Other Electronic Equipment's.

12.  Rollof Staff, Students & Management to Save Electricity In Campus.
13.  Lighting Survey undertaken by the Green Audit Team

14. AC Survey undertaken by the Green Audit Team

15.  Water Harvesting Survey undertaken by the Green Audit Team

16.  Waste Water Management Survey undertaken by the Green Audit Team

® e N e ;s W

—
PSR o |
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Annexure -lll: Green Campus Committee

Shri Santaji Shikshan Vikas Sanstha's

SANTAJI MAHAVIDYALAYA

(Affiliated to Rashirasent Tukdoji Mahara] Nagpur University)

ACCREDITED "A" GRADE BY NAAC
wabsile | wwwsanalcofsgeacin » Emall | santajicollsgeiBama. com

Ewahans) Mo Marg, Nagouer - 240015 Ph. . (0] 0712

19] 86 2¢19

Green Campus Commitiee
Academic Session 2019-20

I. Dr. PriyaD. Wanjari, Principal- Cheirpersen
2. Ms.Vaishnavi Telrandhe - Member
3. Ms. Abhishek Thakre. - Member
4. Mr. Atsh, B, Thool- Member
5. Ms. Harsha Kanojiya- Momber
6. Shri Vikeant Bhasme- Member
7. Shri. Samyak LUkey- Member
B. Ms. Desksha kamble- Member
9. Mr. Mithila Patil. Member
10, Dr. Rujita Lonare- Mesber Secretary
o
Santaji 'uaaavis;:ma

PL iawaharal Nehry Marg,
MNegpur-16.

Green Campus Committee 2019 - 20
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Shri Santaji Shikshan Vikas Sanstha's

SANTAJI MAHAVIDYALAYA
(Affiliated to Rashtrasant Tukdoji Maharaj Nagpur University]

ACCREDITED "A™ GRADE BY NAAC
wehsin | www sanlajcolege.acin ¢ Email | sanisicolegedigmal com

Green Campus Comumittee \B !‘-’*‘*‘;’3“ s
Academic Session 2020-21

1. D Priva D, Wanjari, Principal- Chairperson
2. Mr. Abhay Wankhede- Member

3. Mr. Abhishek Thakre - Mcmber

4. Mr. Atigh. B. Thaal- Member

5. Ms Harsha Kanojiya- Member

6. Shri VikmniBhasme- Member

7. Shri. Samyak Ukey- Member

8, Ms, Decksha Kamble- Member

9, Mr, Mithila Patil- Member

10, Dr, Rajitn Lonare- Member Secretary

g

Santajl ¥ahavi
et
Magpur-16.

Green Campus Committee 2020 — 21
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Annexure - |V: List of Awareness Program Undertaken By College

Rashtrasant Tukdoji Maharaj Yuva Jagruti Abhiyan was organized on 13" August 2019 at Santaji
Mahavidyalaya.

Intermational Tobacco Free Day was organized on Death Anniversary of Lokmanya Tilak was
1™ July 2019 at Santaji Mahavidyalaya. observed on 1% August 2019 at Santaj
Mahavidyalaya.
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Blood Donation Camp in association with Lata Mangeshkar Blood Bank, Digdoh, Nagpur on 10™
August 2019 at Santaji Mahavidyalaya.

N.5.5. Foundation Day was celebrated on 241" September 2019 at Santaji Mahavidyalaya.

1B0th Birth Anniversary of Mahatma Gandhi was celebrated on 2 October 2018 at Santaji Mahavidyalaya
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Naticnal Voters Day was celebrated on 25" January 2021 at Santaji Mahavidyalaya.

b4
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Annexure -V: Lighting Survey (2020 - 21)

List of Assumptions:

» During the survey specific hours for each class roem, wash room, office space was assessed
and accordingly average daily hours ware considered

¢ The kW ratings of the installed lights is taken from the College data

* The calculations cover the twc approaches
o Approach: Calculation of LED contribution based on the total lighting load energy
consumption.

Note: The Lumen/Watt for 28 W tube light is up to 110; which is almost same as
LED is: 110-120°

o The Green Audit Team acknowledges the criteria for introduction of LED lighis as LED
lights do neot have disposal problems. Tube lights face pmblem of mercury
contamination.

o Conversely the college also faces the problem of disposal of exisfing tube lights. The
sudden disposal of tube lights on large scale and within their service life will lead to
huge amount of e-waste which has critical impact on environment. The college
management is thus loaking for the replacement policy and lighting (tube light, CFL)
will be upgraded to eco-friendly LED after failure of existing lighting system.

Lux Levels observed at working place - Above 250

Calculated Contribution of various lighting arrangements: Calculated for 200 working days

Light Sources  Daily Wh Light Sources % Contribution
Consumption Tube light 55%

Tube light 34240

LED 5020 kED 3%

CFL 3070 CFL 8%

Light Sources  Number Light Sources % Contribution

Tube light 169 Tube light 74%

LED 115 LED 19%

CFL 24 CFL 7%

‘hittps://www.google.co.infamp/s/www.kijlibachao.com/lights/comparing-lad-lights-with-fluorescent-
lights_htmi%3fisamp=1




Integrated Energy and Green Audit: Shri Santaji Shikshan Vikas Santha's Santaji Mahavidyalaya, Nagpur

Lighting Survey 2020 - 21

Sr. No Room Nams/no. Tube light Watts Daily Average hrs. W.hr CFL Watte . Daily Averags hrs. W.hr LED Watts: Daily Average hrs

1 Micro Biology Lab 3 40 85 GO0 = = = = 10 12 5 600
2 Stafl Roam (Senir) T 40 5 1400 Z - . - = = = =
3 Crffice A 40 5 1600 . - - 2 3 = = £
il Research Room - - - - . = - . 4 12 5 240
5 Chairman Cabin E = - = E = = z 10 12 ) 240
& Staff Room (Junior) 3 40 9 600 2 - - = Z 2 = =
T Class Room Me. 1 4 40 5 800 - - - = = = Z 2
& Slore Room 1 40 5 200 - - - = = - i =
o Cultural Deparimeant 2 40 5 400

i) Coom puter Lab 1 40 =] 200 13 32 g 2080 1 n H 100
1 Languade Lab 2 40 S5 400 = = - = E = = =
12 Principel Cffice = = = = 1 15 5 990 B 10 6 480
13 Admin Omce 3 40 a8 9610 = = - = = = = =
14 Class Roam Moo 3 1 40 1 40 - - - = = = = =
15 Semnar Hall = = E = = 16 0 2 840
18 Library B 40 8 2560 - - 4 n ] 640
W Gants Toilat 2 40 2 160 - - - - £ = =
18 Ladies Tolet B a0 2 480 - - - - 4. = - =
19 Corndar 9 40 5 16800 - - - = = ~ = =
20 Botany Lab i 40 5 1400 - - - - = : - 5
Pyl Chemistry Leb 5 40 5 1000 = - - E = . = -
22 Class Room No. 6 4 40 2 8O0 = B . - = - - =
£3 Llass Room Mo 7 4 40 a GO0 od 5 - - - = = +
24 Class Room Mo, B 4 40 5 800 3 - - - = = = =
25 Class Room MNe: O 4 40 5 an0 - - - = = = - =
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28 Class Roam Me. 10 4 40 1 A00 - - - ; - = - =
] Class Hoom Mo 11 4 40 h HOU - - = 2 = = - =
28 Class Roam Mo, 12 4 a0 5 HOO - B - - - z =
2 Class Room Mo 13 4 L14] 5 BOO
30 Class Roam Mo 14 2 40 5 400 - - - - - = & =
EY) Class Room MNe. 15 2 40 5 400 - - = = = = Z =
32 Class Room Ne. 18 B 40 5 1000 - - - - - : = =
‘33 Giills Common Rooim 1 40 5 200 - - ¥ - 3 =
a4 Corndor B 40 2 LizqH
35 Class Foam Mo, 14 -A = = = = - = - :: 14 20 2 1400
36 Class Foom MNe. 14 -B - - - - - - - - 15 0 5 1500
37 Class Room Mo 15 - A = - - - - = = 15 20 3 1800
a8 Class Room Mo 108 - A 3 40 5 600 - - = = - = 5
3 Class Room MNe 17 2 10 5 400
40 Class Room Mo 18 4 40 5 A0 - - = 2 = = -
41 Class Room Mo 18 4 40 5 800 - - E - 3 E _
42 Class Roam Mo 2U 4 40 2 800 - - - = = = = =
43 Class Room Mo 21 4 40 a 8040 - - - - = = = -
44 Fazhion Dasigning - - = - = = = = B 0 5 800
45 Physies | ah i 40 5 1400 - - = - . =
45 Tissue Culture Lab 10 40 a8 3200 - - - - = =
47 Staff Room 1 40 9 200 - - - = = = = -
48 Corndar 3 40 2 240 - - - = = = = =
43 Chemistry Lab 2 40 [ 400 - = = 3 0 g w00
50 Servanl Quarter 1 40 a8 320 - - - 2 15 B 240
5 Servanl Quarter 2 40 8 f40 - - - - 2 10 2 40
Total 169 1720 214 34240 24 47 " 3070 116 iyl 68 8020

47
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HNEN

e

On & Off culture practiced in college

Use of LED lights in college
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Annexure —VI: Undertaking by the System Department regarding control of Electronic

Equipment's

Shri Santaji Shikshan \ikas Sanstha's

SANTAJI MAHAVIDYALAYA

(Aftilialed to Rashtrasant Tukdojl Mahara] Nagpur University)

ACCREDITED "A" GRADE BY NAAC
e webste | wwwsantajonlagaacn & Emal | santspinlepefigra oom

Jayaharial Nahr Merg, HMagplr 240015 Ph, 2 [0) O712- 228305/ 22EE05

V7)ot fsene

Certificate about Operation of Electronic Equipments

Academic Session 2019-20

The rights of computer setlings are with the administrative department of the college. As
part of the susteinable and eco-friendly setting, the administrative department has mitiated helow
settings in the computers of all the users-

1. All the computer screen savers are disabled
2. The Computers are turned 1o sleep made if they are ideal
2, The computer seiings cannot be changes as the rights are with the administrutive department.

4. With regard to the user policy of Photocopier and other Equipments "POWER ON" and
‘POWER OFF' mode ure to be made.

%, This staternent is issued in response to the query raised during the Green Audit

Santaji Mahavidyalav.
PL Javaharial Mahin Marg,
Magpur-18,
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Shri Santaji Shikshan Vikas Sanstha's

SANTAJI MAHAVIDYALAYA

(Affillated to Rashtrasant Tukdoji Maharaj Nagpur University)

. ACLREDITED "A™ GRADE BY NAAC
11 e ey | withsiin - www santafeolege 50 in e Emad @ santaficolega@amail com

Jawsnarial Mehr Marg, Magpor - 440015, Ph @ (0) OF12-2283953 1 22860305

23[@.}@;4

Certificate about Operation of Electronic Equipments

Academic Session 2020-21

The rights of computer setfings are with the administrative department of the college. As
part of the sustzinable and eco-friendly setting. the administrative depariment hus initiaved below
seltings in the computers of all the users-

1. All the compuier sceeen savers arc disabled
2. The Computers are tumed 1o sleep mode ifthey arc ideht
3. The computer seuings cannot be changes as the rights are with the administrative department,

4, Wilh regard to the ussr policy of Photocopler and other Equipments ‘POWER ON' and
*POWER OFF" mode are to be made.

5. This staternent is issued in response Lo the query raised during the Green Audit.

K

Nagpur-18,
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Annexure -VII: Water Quality Reports

Santaji Mahavidvalava, Nagpur - 15
Water Analysis Report - 2019-20

Introduction -

Our gollege provides RO (Aqua Fresh 50 LI R O water purilier) for drinking
Purpose. This RO 15 conmected to Mune ipul L'urp-l.JIa:li,Lm water Sl.rppl} : ]:rl.lli.'l."l]'.ﬂg
the health of our students and staffs 15 a top priority of our collegs. We moved
quickly to remedy each problems idenulied belore college slasted water unalysis
can he done, Testing procedures and parameter may be grouped in to physieal,
chemical bacteriologies] and microscopic calegories.

» Physical test indicates the propertics detectable by the senses.
# Chemical test determined the amouat of mineral and orgamc substances
that effects the water I.]lli'l]'.ll:','_

7 Bactenological tosl show the presence of bactenia and pallution,

Report for Water Analvsis

Physical Lest
Colour:

C'olour m water may be cause by presence of muneral such as iron and magnesnnm
or by the substance of vegetable origins such as algae and weeds, Colour test
indicares the efficiency of the water svstem. By observing the colour of water
sample from RO it is eolourless,

Turhidityv:

Turbidity i a water 13 beeanse of suspendzd solids and collowdal matter, It may
be due to eroded soil caused by dredging ordue 10 the growth of micro-organisms.
High turhidity makes the fltration expensive. If sewage solids are presents,
Patbogen’s may be eneused m the portieles ond escapes the action of chlorine
during disintections.

By observing we [ound that no turbadiny was present i waler sample.

Odour and fest:

Odour and test associated with the presences of living microscopic organisms or
decaving erganic matter including weeds algas or industrial wasies containing
ammonia., phenols, halogens and hydrocarbon.

By vbserving we found that no odour and proper taste presenl In water sample,

al
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AQUA FRESH 50 LPH R O WATER PURIFIER

Chemical test was done by following parameters

Parameter Source of Cause Significanie WHO Range | Observed
Runee
I'H PH is lowered by acids &acids  P'H 13 measurad the aeid quality | 6.5 8.5
generating salts & free carbon of water. Water with pH below 7 68
diomide 15 normiethy harmful
Conductivity | Ts an mdicator of the dissolved Is measured nf the electrical (=0} Siwasdem
nunsral contents of water mostly | conductivity of water & varies Grnod
calenmm enrhonntefe nnnther with stk of dissolved solids. | 005-1.5 msfem (XR3
dssobved salts Mormnl mnfem
“1.5 misdent
Hiwh
Harrdness Caused by the presence of U=50me|
Ca & Mg Hawd wates froms kiduey stones. | Sofi
GL-120 el
Moderte 185 ma
120-1 80 |
Hird
181 very
Ll
_('_I:_lnrid..'\ Dissolve fonme recks & 5ol When combined '“'I"_I soxdinm _'"-ﬂ(! mg 1
wves sully lasle 10 drnking 258 mg/l
waler
15 Dhasolved nomeral conlents from | Coussdered gencinl mienior of | S00mg/]

vanons rocks fommaton

quality of water

320 mgl

Conclusion:

From above physical and chemical testing water sample RO (Aquaguard Reviva
50 LPH basie) our college 1s good for dnnking purposes.
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Santaji Mahavidyalaya, Nagpur-15
Water Analysis Report - 2020-21

Introduction-
Our college provides RO (Aqua Fresh 50 LPH R O water punfier) for drmking
purpose. This RO is connected to Munieipal corporation water supply. Proteeting
the health of our students and staffs is a top priocity of our college. We moved
quickly to remedy each problems identified before college started water analysis
can be deng. Testng procedure and parameter may be grouped in to physical,
chemical, bacteriological and mueroseopic eategories.

# Physical rest indicates the properties detectahle by the senses.

# Chemical st derermined the amount of mincral and organic

substances that eftects the water quality.

» Bacteriological test show the presence of bacteria and polhation.

i Water Ivsis
Physical Test

Colonr:
Colour in water mav be cause by presence ol mineral such as fron and mammesium
or by the substance of vegetable ongins such as algac and weeds, Colour test
indicates the efficiency of the water system.
Dy obscrving the colour of water sample from RO it is colourless.
Turbidity:
Turbidity in water 1s because of suspended solids and colloidal matter. It may be
due to eroded soil caused by dredging or due to the growth of micro-organisms.
High turbidity makes the filtration expensive. If sewage solids are presents.
Pathogen's may be encased in the partials and escapes the action of chlorine
during disinfections.
By observing we found that no wrbidity was present in water ssanple,
Odour and test:

Odour and test associated with the presence of living microscopic organisms or
decaying organic matter including weeds algae or industrial wastes containirig
ammonia, phenols, halogens and hyvdrocarbon,

By observing we Jound that no odour and proper taste present in walter sample.
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AQUA FRESH 50 LPH R O WATER PURIFIER

Chemical test was done by following parameters

Parameter Source of Cause Significance WHO Range | Observed
Range
PII PH is lowered by acids &acids FH 15 measured the acwd quality | 5:.5t0 8.5 il
generating salts & free cnbon of watar. Water wath pH bilow 7 6.8 pH
dipxide 15 normally harmfal
[ Conduetivity | Ts an indicator of the dissclved | Ts mensured of he electrical 0-0_5ms'e1m
nnneral contents of water mostly | conduetiviny of water & vanes Giend
eoleinm corbonustede ey wath et of dizendved soluds | 00521 5 msem 0. 73 amsomi
dizzolved sals. Mernoal
*1 .3 nwom
Hich
Hardness Capsed by the presence of 2-6mg]
O & My Harll water fonms Kidoey stones | Soft
51-120 myl
Moderate 105 mpT
1 241180 miz |
Hard
=131 verv
| | Lgaril
Chilorides | Dissohe forme rocks &soil When combined with sadinm Wi gl
@ves salty laste to donkang 278 mez'L
water
| TDS Dissolved mumneral conterts from l“i\l!.-mh:r:u'lj:!n:-::u'.ﬂ midscator of :{]ﬂmg-t

vanous rocks formation

quality of waler

30 meT

Conclusion:

Trom above physical and chemical testing water sample RO (Aquaguard Reviva

50 LPH basic) our college 1s good for drinking purposes,

Water Testing Report for last 2 Years
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Annexure— VIII: List of Electronic Equipment’s in College

Shri Santaji Shikshan Vikas Sanstha's

SANTAJI MAHAVIDYALAYA

{Affillated to Rashtrasant Tukdoji Maharaj Nagour University)

ACCREDITED A" GRADEBY NAAL
wabiie | wewswsanlopooisge ad.n o Emall @ sontalcolege@gmalicon

Arvatimilal N e g Megour - 2400 13, Ph 12 T 12 ias g | 2288305
17 }:n; f 2020
Details of Number of Computers, Printers and Scanners
2019-20
S Nuo | Puarticulars Value
I Ha, of Computers 800 .
2 Laptop Sony E series, Intel core 13, RAM 31GB, Windows7 home
hasic, DD 320GR
3| Speaker [0
4 Frimers Dot Matrix ( 80cols. | 03
HP Laser je 1020 plus (B&W) 01
HP Laser jet P1007 (B&W) 01

HP Desk jet ink 2010 {color) 02

HP Deisk jet ink 2050 (color) +scan 01

Canon (cop¥, scan, fax) 01

HP Laser Jet MIZ1TNEME all i1 one 01
Brother Loger HL=-3221D{two way) 05

5 Scamners 03

Saniajl Mahavidyaiay.
Pt Jawahenal Nahru Marg,
Hagpur-15.
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Shri Bantaji Shikshan Vikas Sanstha's

SANTAJI MAHAVIDYALAYA

(Affiliated to Rashtrasant Tukdaji Maharaj Nagpur University)

ACCREDITED "A™ GRADE BY NAAC
wiabsle | wewwsanlajicolisgeac.in « Emal © sankajicollegs@gmei com

Jawahaitnl Nefiri Maing, Nagpur - 440015 Ph (0} 07 12-2283953 | 2786305

22 |02 ) 202)
Details of Number of Computers, Printers and Scanners
2020-21
Sr. No Partic ulars Value
I Mo, af Computers 58
b Capiop Sony E serizs, Intel core i3, RAM 3CB, Windows7 hame
basic, HDD 32060
3 Speaker L 0z
1 Prinsars Dot Matrix { B0cols. ) 03
HP Laser jot 1020 plus (B&W) 01
HP Laser jet P1007 (B&W) 01
HP Dlesk jet ink 2010 (eolor) 02
HP Desk jet ink 2050 {color) +scan 01
Canon (copy, scan, fax) 01
HP Laser Jet MI213NFMF all in one (1
Brother Laser HL-3221Ditwo way) (5
- Scanners 03

T

Santaji Mahavidyalsys
P L sl Mehinu Mang
Nagnur-15,

List of Electronic Equipment's purchased in Last 2 Years.
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P
Annexure -IX: Solar Panel Installations

Note: Mo Solar PV System Installed in College,

Solar Lights installed in campus and corridors

a7
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Selar Lights installed in office
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_——————————
Annexure -X: Water Distribution Data

The water is drawn fream 01 no. of bore well. The water drawn is not measured. Recommendation
to monitor the water drawn is raised under chapter G of this report.

Annexure —XI: Solar Passive Structure [ Drip Irrigation

Mote: Mo Drip Irrigation System Installed in Coliege

Adequate light in labs without using electrical lighting
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Use of blinds for windows tc reduce heat

shira, India

Mapma, Mahorscrrs L0018 i

Condensers of AC In shade
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Annexure -XII: Water Management

Pipeline of Water Harvesting System

Water Harvesting System Catchment Area for \Water Harvesting




Integrated Energy and Green Audit: Shri Santaji Shikshan Vikas Santha's Santaji Mahavidyalaya, Nagpur

rashtra, Inda

RO water used for drinking purpose

Taps to be replaced by Faucets Flush to be replaced by Push Buttons
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NAGPUR TREASURY =

2020 €@
: gatmmna € 2020 € XU 771425 i1
Rl 18 FE8 Aip
E | o
H ;
| oy Hewl Clere M,T
i

AGREEMENT FOR COLLECTION, TRANSPORTATION,
'IQ'REATMENTAND DISPOSAL OF BIO MEDICAL WASTE.

o |
THIS AGREEMENT i exccuted on t-h'rsls-—-{’-lh[ - Y Nagpur,
1 BETWEEN

M/s. SUPERB HY GIENIC DISPOSALS, Nagpur,

B‘I’hraugh Mr. Rabi Shankar Singh F
(POWER OF ATTORNEY HOLDER) or the behalf of its Mznaging
EPar.trmr, Mr. ATUL 8/0 MAROTRAQ ZOTING

Aged about 42 yrs., Occupation - Business

/0 Nagpur. Hereinafter called a3 service provider (PARTY NO.1)

; AND
Santaji Mahavidyalaya. Wardba Read, Nagpur. (Memb.Mo.
ﬁNEleﬂ'Eﬂa =
= “:!:,'gﬂﬂ.g 0\
Hereinaller called wasie generator (PARTY NO.2). Mo (’\)m N
{.\&. N & (L'.@\D gl e
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4 A

That the service provider ¢ party Noo | i having o Bio Medieal Waste
aisposal unit. And the service provider / Party No, | is engaged in the business of
Cisposal of Bio Medical Waslc.

That the weste generator / Party No. 2 1s having its College in the hame of

Santaji Mahavidvalaya, Wardha Road, Nagpur,

On the request of Parly No 2. Party No | has agreed to undertake the work
¢f collection, transportation and dispesal of Bio-medieal Weste generated in the
Laborataries of Party Mo, X on the fellowing terms and conditions.

13 Service provider | Party Noo | has accepted the wark of eollectinn,
transportation and disposal of entire Bio Medical Waste of the waste generator.

2)  The waste gererator will arrange ttseif non-chlorinated coloured plastic bags
approved by pollution control board for stocking and packing of Bio-medical
waste.

3} The Waste generator will arcange collestion and proper segregation of sntire
Bio-medical wasie gencrated in its various departments and wards as per the
guidelines of the Bic-medical waste management and disposal rules 1998, ind
its segregation as par derails sanexed. Party No | has agreed 10 cnlleat the Bio-
Medical waste at source during % am to 6 pm or any other time, which may he
mutually agreed upon.

£} The waste generator will pack the segregated Bio-medical waste az per rules
at the eallection end point in Colour coded hags fahel the said bags as per
schedule IV (rule &) ol ihe Bio-medical wasle {manggement and handling) rules
1998 and amended 2{003and amended 2016 as per section 6. 8 and 215 of
Lnviranment (Protection) Act 1986, It is the responsibility of the Tarty Ne. | to
collect, Transpotr and dispose of the Bio-medical wasie,

i) The waste peneralor undertakes Lo deliver o the service provider only the
segregated Bio-medical wasie generated on Allernate Day basis. general waste
i.c. (municipal solid waste) is not to he put into the service provider's bags af
all for any violation of the Bio-madical rules in this regard the waste penerator
shall be exclusively responsible.

6)  That the waste generator agreed that they would pay service provider
disposal charges, as per Annex-1,

3
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R D

i No chunge or medifcatiovn or waiver of any of the terms of this sgreement
shall he effective unless agreed o in writing and signed by duly authorized
oftficer of each of the parties hereto,

&) Party No. | the service provider and Wasie penerator agrosd ihal s
agresment is valid from 01/03/2021 to 28/02/2022 and after the expiry of the
sald period of this agreement, the partics will rénew the agreement on [resh
terms and conditions 2z would be mutually ageeed upon,

9 All disputss and questiens in conneclion with this decd arising belween
parties shall be relerred (o the arbicration of the twe arbitrator one lo be
appointed by each pariy and in case of their disagreemen!l 1o an umpire
appointed by the said arbitrator or in ease of their default hy the parries.

10 T the evenl there s any objeéction and / or nolige for breseh of the
rules reparding tranzporiation treatment and disposal of bio-medical wasie,
IParty Na. 1 shall be solely responsible in that behalf,

1) In the cvent the party No. 1 commils any default (n the service tho
Party No, 2 shall be at liberty to discontinue this agreement with prior written
notice of one month,

12) This egreement is caccuted in Duplicats; enc origingl singed cupy will

remain with party No. 2.

IN WITNESS WHEREAS the parties have put their signature on the

day and your us above mentioned in presence of the following witnesses at

— o
L =
et

el PARTY NO, 2

PARTY NOL 1 [[5(((5)
k)

N Off. Principal
Rabi S. Singh . ® saniajl Wahevidyalays
For Superb Hygienic Disposals, Santaji Mﬁh‘jaav"ﬁwi“m Waardha Road
Nagpur. Nagpur,

—

<

WITNESS:- 1) 4 %,

BT

MOU for handling Bio — medical waste
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Shri Santaji Shikshan Vikas Sanstha's

SANTAJI MAHAVIDYALAYA

(Affiliated to Rashirasant Tukdcji Maharaj Magpur University)
ACCREDITED “A" GRADE B8Y NAAC
" wahaito | www sanlagmliage a0 n o Emal - sankajicolegei@gmail com

Jawatiarial Nehri Mag, Nagpur - 44001 5. Py - (D) 0712-22683957 i 2286305

Department of Botany
Standard Operating Procedure

1} General Laboratory Safety Procedares:

DOs:

|. Know the potential hazards of the materials used in the laboratory. Raview the Safety
Diata Sheer (SDS) and eontainer label prior to using a chemical.

2. Know the location of safety equipment such as telephones, smergeney call numbers,
emergency showers, eyewashes, fire extinguishers, fire alarms, first aid kils, and spill
kits.

3. Review vour laborafory’s emergency procedures with your Principal Investiputor,
Lab Supervisor, or Lab Manager to ensure that necessary supplics and cquipment are
available for responding to laboratory accidents.

4. Proctice good housekeeping to minimize unsafe work conditions such as ohatructed
exits and safety equipment, cluttered benches and hoods, and accumulaied chemical
waste,

5. Wear the appropriate personal prtective apparel for the chemicals you are working
with. This includes eye protection, lab coay, gloves, and appropriate foot protestion
{no sandals or open toed shoes). Gloves must be made of o matenal known o be
resistant to permeation by the chemical in use.

6. Shoes must cover the entire fool. Open foed shoes and sandals are inappropriate
footwear in laboratories. Fabric and athletic shoes offer little or no protection from
chemical spills. Leather shoes with slip-resistant soles are recommended.

7. Street elothing is to be chosen 5o 0s to minimize exposed skin below the neck. Long
panis and shins with sleeves are examples of appropriate clothing. Avoid rolled up
sleeves. Shors (including cargo shoris), capris and, miniskirls are inappropriate
clothing in laboratories. Tank tops, clesveless shirte and midrifi-length shirts are not
appropriate if not covered by a full length labomtory coat and mwst not be worn if
wearing an apron alone. Synthetic fubrics must be avoided in high-hazard areas
where flammuable liquids and reactive chemicals are utilized.

B. Wash skin prompily il conincted by ony chemical, regardless 6F comosivity or
toxicity.

9, Label all new chemical containers with the “date received” and “date opened.”
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10. Label and store chemicals properly. All chemical containers must be labelled to
identify the container contents (no sbhreviations or formulas) and should identify
hazard information. Chemicals must be stored by hazard groups and chemical
compatibilities.

11. Use brenk-resistant bottle carriers when transponting chemicals in glass containers
that are grester than S00 millilitres. Use lob carts for multiple containers. Do not us2
unstable carts,

12. Use fume hoods when processes o experiments may result in the release of toxic ar
flammable vapours, fumes, or dusts.

13. Restrain and confine long hair and loose clothing. Pony tails and scarves used to
control hair must not present a loose tail that could catch fire or get canght in moving
parts of machinery.

DON'Ts =

1. Eat, drink, chew gum, or apply cosmeties in rooms or laboratories where chemicals

are used or siored.

Store food i laboratory refrigerators, loe chests, cold rooms, or ovens.

Drink water from laboratory water sources.

Use laboratory glassware (o prepare or consume food,

Srricll chemicals, taste chemicals, or pipstte by mouth.

Work alone in the laborutory without prior approval from the Principal Investigator,

Lab Manager, or Lab Supervisor. Avoid chemical work or hazardous zctivities at

night or during off-hours, Have a partner for assistance (use the “buddy-system™) at

night or during off-hours,

7. Leave potentially hazardous experiments or operations unattended without prior
approval from the Principal Investigator, Lab Manager, or Lab Supervisor. In such
instanoes, the lights in the laboratory should be left on and emergency phone numbers
posted at the laboratory entrance.

= BLF - P S
F o i e S

The Laboratory Session: Befure, During, and Afier Class
Bielogy Laboratory Manager and student worker responsibilities:

1. The lab manager will assign @ student worker to each course. The student worker will
prepare any chemical reagenis and collect required supplies before the class begins. All
materials will be left on a cart in the laboratory classroom, with the exccption of certain
instruments that may be placed on a lab bench. Each week the student worker should
coordinate with the instructor regarding reagents, supplies, and equipment.

2. The student worker will put away any supplics and gathered equipment that he or she sat
out before the class, This does not include microscopes.

3. The student worker will remove all waste reservoir containers from the laboratory
following the lab pericd. However, all test tubes and other containers of waste generated by
the students should be collected during the lab period into the appropriste reservoir container
so it can be quickly removed from the lab following the class.
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Instructor responsibilities:

1. You are responsible for making sure that each student is properly aftired upon entry into
the lab. Students who are not wearing the proper attire should be nsked to leave the

laboratory,

2. Each student should be assigned a microscope during the first lab with microscope use.
The instructor should keep 4 record of which microscope is assigned to which student.

a. You should make sure the students clean off their microscope af the end of the lab period
if immersion oil is used.

b. If prepared microscope slides are needed, the instructor should obtain the necessary
case(s) from the slide cabinet in 355 prior to the lsb session. All cases should be retumed to
the slide cabinct when done. If another section used them during the lab before your section,
they may still be in the lab. If one or more lab section will be using them after you, they may
be lefi in the laboratory,

c. Students should return microscopes to the micioscope cabinet in the proper order.

4. You should make sure the students dispose off all their wastes in the appropriaic
containers throughout the fab period. Open containers or tubes containing chemicals should
not be left out on benches at the cnd of the lab period.

3. You should move all eollected supplies and equipment back onto the cart at the end of the

lab perind. All benches should be left clear mnd elean for the next class. Chairs should be
pushed in and not left in the middle of the aisles, as this can block entry by incoming
students.

6. Lab practicals should only be left on the bench il another lab section will be using the
same set-up after your section. The last section 10 use a lab practical should dismanile it and
return all supplies when they are done, leaving the benches open for the next class.

7. Mike sure the doors to the labs are Jocked at all imes when no one is in the kab, Also,
students can disturb previously set-up experiments if the lab doors are lefi open.

8. Students are not allowed to be in the labs unless a faculty member or lab instructor is
present.

Student responsibilities:

1. A student must pull out his or her own microscope from the cabinet during the lab poriod.
Priar to returning the microscope to the cabinel, each should clean the microscope at the end
of use if immersion il was used,

2. Each student should dispose off his or her wasic in the appropriate container during the lab

period,

3. Each student should clean the beneh at their workspace and push in their chair when done
at the end of the lab period,
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2) Procedures for Proper Labelling, Storage, and Management of Chemicals:

1.Proper chemical labelling and storage is essential for a safe laboratory work environment.
Inappropriate storage of incompatible or unknown chemicals can lead to spuntancous fire and
explosions with the associated release of toxic gases. To minimize these hazards, chemicals
in the laboratory must be segregated properly. The storage procedures listed below are not
intended to be all-inclusive but should serve instead to supplement more specific procedures
and recommendations obtained from container labels, Safety Data Sheets (SDSs), and other
chemical reference material. For more information about chemical storape contact the
University Environmental Heelth and Safety for your respective campus. (see Laboratory
Safety Contacts).

Labelling
» Manufacturer chemical labels must never be removed or defaced until the chemical is
completely used.

= All secondary chemical and waste containers must be clearly labelled with the full chemical
name(s) (no abbreviations or formulas).

* Small containers that are difficult to label such as 1-10 ml vials and test mbes can be
numbered, lettered, or coded as long as an associated log is available that identifies the
chemical constituents. Groups of small containers can be labelled as a group and stored
together.

# Unattended beakers, Hasks, and other laboratory equipment comaining chemicals used
during an experiment must be labelled with the full chemical name(s).

* All chemicals should be Jabelled with the “dare received” and “date opened.”

« All labomtory chemical waste containers must be labelled with the name of the chemicals
comntained.

= All full waste containers must be disposed of promptly. Waste containers must NOT be
filled 10 more than 90% of their capacity).

» Chemical storage areas such as cabinets, shelves and refrigerators may be labeled to help

the laboratory personnel identify the hazardous nature of the chemicals stored within the area
(e.g, flammables, corrosives, oxidizers, water reactives, toxics, carcinogens. and
reproductive toxins),

Glassware and Sharps -

Procedures for Safe Handling and Disposal:

Definitions

Sharps - The term "sharps” refers to “any item having comers, edges, or projections capable
of cutting or piercing the skin.”

Puncture Proof — Commercial sharps containers intended for the disposal of broken glass,
syringe needles, scalpels, etc.
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Punciure Resistant — Re-used containers that, when carefully used, will resist punciure by
the dizposed item.

Esxamples of “sharps™ includs:

= Neegdles

= Broken glass

* Syringes

» Rozor blades

« Lancets

« (ilass Pastenr pipettes

= Scalpel blades

« Microtome blades

sLxacto knives

* Any other sharp lab waste

Handling

» Glassware and sharps should be handled and stored carefully to avoid damage.

« Reusable syringes that are not biologically contaminated must be capped and put away after
use. Cap syringes using the one-handed method of picking up the cap with the needle then

carefully securing the ¢ap onto the syringe, Retractable syringes are preferred. A disposable
syringe should be used for biological materials and should be placed in a sharps container

without recapping.

« Chipped, broken, or star-cracked glassware should be discarded or repaired. Damaged
glassware should never be used unless it has been repaired.

o Recause of the potential for catastrophic breakage resulting in sharp projectiles, only thick-
walled, pressure-resistant glassware may be utilized under positive pressure or a vacuum.

« Use appropriate hand protection when inserting glass tubing inlo a rubber slopper or when
placing rubber tubing on glass hose connections. Use of plastic or metal connectors should be
considered.

« Use appropriate hand protection when picking up broken glass or other sharp objects. Small
pieces should be swept up using a brush and dustpan.

» Uncontaminated metal or glass sharps should be collected in puncture-prool containers,

?%HHEE g —
I

Saniaj Mahavidyalay-
Pl Jawanartal Nenru Marg.
Nagpur-15.

SOP for Botany Department
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Shri Santaji Shikshan Vikas Sanstha's

SANTAJI MAHAVIDYALAYA

(Affiliated to Rashtrasant Tukdeji Maharaj Nagpur University)

ACCREDITED "A" GRADE BY NAAC
wabsile  www santajicoliege.ecin & Emal - santajicoisosiigmail com
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Department of Chemistry
STANDARD OPERATING PROCEDURE
A. General Laboratory Safety Procedures
Da's
| Know the potential hazards of the materials used in the laboratory, Review the Safery Diata Sheet
(5D5) and container labgl privr 1o using & chemical.

2, Know the location of safety equipment such as telephones, emergency call numbers, emergency
shawers, eyewashes, fire extinguishers, fire alarms, first aid kits, and spill kits.

1. Review your laboratory's emergency procedures with your Principal Investigator, Lab Supervisar,
or Lab Manager (o cosure that necessary supplies and equipment are available for responding 1o
loboratory accidents.

4, Practice good housekeeping to minimize unsafe work conditions such as obstructed exits and safety
cquipmett, cluitered benches and hoods, and seeumulated chemical waste.

5 Wear the appropriste personal protective apparel for the chemicals you are working with. This
includes eye protection, lab coat, gloves, and appropriate food proteetion (ro sandals or open toed
shoes). Gloves must be made of & material known to be resistant to permeation by the chemical in wse.

6. Shoss must eover the entire fool. Cipen foed shoes and sandals are inappropriate footwear in
luberatoties. Fabrie and athletic ghoes offer little or no protection from chemical spilla. Leather shoes
with slip-resistant soles arc recommended.

7. Sweet clothing is to be chosen so 85 to minimize exposed skin below the teck, Lang pants and
shirts with sleeves are examplas of apprapriate clothing, Avoid rolled up sleeves Shorts (including
cargn shorts), capris and, miniskins are inappropriae clothing in laboratories. Tank tops, sleeveless
shirts ond midrifT-length shins are not approorisic if net covered by a tull lenglh liboratory cont and
muist nol be worn if wearing an apron alone. Synthetic fabries must be avoided in hiph-hazard arcas
where flammable liquids and reactive chemicals are utilized.

8. Coniact lenses are not recommended bul are permitted. Appropriate safety evewear is still required
for thase that use contact lenses. laform the 1ab supervisor of the use of coniact lenses.

9. Wash skin prompily if contacted by any chemical, regardless of corrosivity or texicity.
10, Labe! all new chemical containers with the “date received” and “date opened.”

11. Lahel and store chemicals properly. All chemical contuiners must be labeled to identify the
container contents (no abbreviatiens or formulas) and should identify hazard information. Chemicals
must be stored by hazard groups and chemical compatibilities.
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12. Use break-resistant bottle carriers when transporting chemicals in glass containers that are greater
than 500 milliliters. [Usa lab carts for multiple containers, Do not use unstable cans,

13, Use fume hoods when processes or experiments may result in the releass of toxic or flanumable
vapors, fames, or dusis.

14. Restrnin and confine long hair and loose clothing. Pony tails and scarves used to control hair must
nut present a loose @il thit could catch fire or get caught in moving parts of mackinary.

DON'Ts

1. Eat, drink, chew gum, or apply cosmetics in rooms or laboratories where chemicals are used or
stored.

2. Store food in laboratory refrigerators, ice chests, cold rooms, or ovens.

3. Drink water from laboratory water sources,

4. Use laboratory glassware to prepare or consume food.

5. Smell chemicals, taste chemicals, or pipette by mouth,

b, Work alone m the laboratory without prier approval from the Principal Investigator, Lab Manager,
or Lab Supervisor. Aveid chemical work or hazardous activities at night or during off-hours. Have a
pariner for assistance (use the “buddy-system™) at night or during off-hours.

7. Leave potentially hazardous experiments or operations unattended without prior approval from the
Principal Investigator, L.ah Manager, or Lah Superviser. In such instances, the lights in the labormtory
should be lefi on and emergency phone numbers posted at the laboratory entrance.

B, Procedures for Proper Labeling, Storage, and Management of Chemicals

Proper chemical labeling and storage is esgential for 8 safe mborstory work environment
Inappropriate storags of incompatible or unknown chemicals can lead to spontaneous fire and
cxplosions with the associated rclcase of toxic gases. To minunice these hacads, chemicals m the
Inhoratory must be segregated properly.

a. Labcling

1. Manufacturer chemical labels must never be removed or defaced until the chemical is completely
used.

2. All secondary chemical and waste containers must be clearly labeled with the full chemical name(s)
(no sbbreviatons or formulas).

3. Small containers that are difficult to label such as [-10 ml vials and test wbes can be numbered,
letered, or coded as long as an associsted Jog is available that identifies the cheinical constituerts.
Groups of small containers can be labeled as a group and stored together.

4. Unatiended beakers, flasks, and other laboratery equipment containing chemicals used during an
experiment must be labeled with the full chemical name(s).

5. All chemicals should be labeled with the “date received™ and “date opened.”
6. All laboratory chemical waste containers must be labeled with the name of the chermicals contained.

7. All full waste contniners must be disposed of promptly. Waste containers must NOT be filled to
mire than 90% of their capacity).
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8. Chemical storage areas such as cabinets, shelves end refrigerators may be labeled to help the
laboratory personnel identify the hazardous nature of the chemicals stored within the area (e.g.
flammahles, corrosives, oxidizers, water reactives, toxics, carcinogens, and reproductive toxins).

b, Safety Data Sheets

1. The SDS for the exact chemical or mixture provided by the manufacturer of the product must be
available. The chemical identity and manufacturer found on the label must match the chemical
identity and manufreturer found on the SDS,

2. All personnel must know how o access the SDS whether they are mamtained on paper or
electronically.

3. All personnel must know how to read and understand an SIS, Additional guidence on how 1o read,
unilerstand, maintain and (if necessary)

¢ Stornge

HAZARD GROUPS

1. Flammable/Combustible Liguids 2, Unstable (shock-sensitive, explosive)
3. Flammable Solids 4. Carcinogens & Reproductive Toxins
3. Inorganic Acids 6. Toxins, Poisons

7. Organic Acids 8. Non-Toxics

9, Oxidizing Acids (Nitric, ete.) 10, Gases:

11. Caustics (Bases) Toxic Gases

12. Oxidizers Flammable Gases

13. Waier Reactives Oxidizing Gases

14, Air Reactives Comosive Gases

Inert Gases

15, A defined storage place should be provided for cach chemical and the chemical should be
returned (o that location after each use.

16. Chemical containers must be in good condition before they are stored. Contaimers must be
managed to prevent leaks,

17. Maximum quantities of chemicals thai con be in storage and use in laboratorles are found in the
Uniform Building Code, These codes place specific quantity limits on storage of cmﬁc_als in- all
hozard classes and some are very low, such as those for highly texie gases and organic peroxides,

18, Chemicals (including waste) must be separated and stored according o their bazand groop and
specific chemical incompatibilities. Chemicals within the same hazard group can be tncompatible,
thersfore, it is important to review the chemical lebel and Safety Duta Sheet (SDS) to determine the
specific storags requirements and possible incompatibilities.

19. Special attention should be given to the storage of chemicals that can be classified into two or
more hazard groups, For example, acetic acid and acetic anhvdride ars bath corrosive and flammable.
In addition, nitric and perchloric acids are both comosive and strong oxidizers. Scparate organic acids
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from oxidizing acids wing secondary tubs or trays in the corrosives cabinet. Refer to the Safety Dam
Sheet (SD3) for proper stomge procedures,

20. Chemicals should be sepamted by distance, Physical bamiers such as storage cabincts and
sccondary containers should be used to prohibit contact of incompatible chemicals in the event that
they are accidentally released or spilled.

21. Secondary containers are highly recommendad for the storage of liguid chemicals. Secondary
coniainers must be made of & material that is compatible with the chemical(s) it will hold and must be
large enough to contain the contents of the largest container.

22, Liquids should not be stored above dry chemicals unless they are stored in secondary containers.
23, Stored chemicals shauld not be exposed 1o heat or direct sunlight.

24. Storage shelves and cabinets should be secure to prevent tipping. Shelving should contain a front-
edge lip or doors to prevent containers from falling.

35, Flammahle and corrosive stormge cabinets should be used when possible.

6. Flammable liquids in quantities exceeding a total of 10 gallons in each laboratory must be stored
in an approved flammable storage cabinet.

27, Only explosion-proof or lsboratory-safe refrigerators may be used to store flammable liquids.
28. Ligquid chemicals should be stored below eye level o avoid accidental spills.

20, Chemicals must not be stored in areas where they can be accidentally broken and spilled such as
an the floor or on the edge of a bench top.

30, Chemicals must not be stoved in areas where they obstruct aisles, exits, snd cmergency equipment.
B. Chemical Inventory Management

All reportable chemicals must be inventoried. A list of reportable chemicels can be found i the
appendices of at TUEHS. In addition to reportable chemicals, all chemicals should be inventoried.
Iuventorics provide a method for tracking chemicals for ordering and re-ordering, waste disposal,
complying with the maximum allowsble quantity limits in accordance with the International Building
and Fire Codes, hazard communication, community tight-to-know requirements, and tracking
dangerous or time-sensifive chemicals for safety and sccurity reasons. Inventories should comzin all
pertinent information including the following data:

I, Chemical nime (synonym or trade name found on the Safety Daia Shee). if mixture list
composition and percent of components.

2. Chemical Abstract Service (CAS) number.
3. Manufacturer.

4. Product number.

5. Phiysical state.

6. Hazard class,

7. Container size,

8. Units of measure,

9, Quantity or number of containers.

T4
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10. Principal Investigator, Lab Manager, Lab Supervisor, or Chomical Hygione Officer.
11. Owner or researcher,

12. Location (.., building. room number, cabinet),

13. Receiving date.

14, Opened container date.

15, Expiration date.

Other information such as cost can be recorded as necessary for sccounting purposes. Expiry dates are
of particular importance for time-sensitive chemicals that can become dangerous with age. Several
noteworthy time-sensitive laboratory chemicals inclade:

16. Chemicals that form peroxides.

17. Picric acid and other multi-nitro sromatics.
18, Chlaroform.

19. Hydrogen fluoride and hydropen bromide.
20. Liguid hydrogen cyanide.

2. Formic scid.

22. Alkali metals (such s potassium, sodium, and lithiam),

. Acquisition control

1. Do not hoard chemicals

2. Do not over-purchase quantities

3. Use just-in-time purchasmg whenever possible

4. Dispose of unused porions

b. Track Laboratory Chemicals

I. Maintain & chemical inventory and check expiration dates regularty
2. Deline inspection interval for cach chemical

3. Log the date of inspection and re-inspect without fail

¢. Carrosive Chemicals — Procedures for Safe Handling and Storage

Corrosives (liquids, solids, and gases) are chemicals that cause visible destruction or irreversible
alierations 1o living tissue by chemical action af the site of coniact. Comrosive effects can ocour not
only to the skin and eves, but also to the respiratory tract through inhalation and to the gastrointestinal
tract through ingestion. Corrosive liguids have a high potential to cause external injury fo the body,
while corrosive gases are readily absorbed into the body through skin comtact and inhalation.
Corrosive solids and their dusts can damage tissue by dissolving rapidly in moisture on the skin or
within the respiratory tract when inhaled. In order to minimize these potential hazards, precautionary
procedures must be observed when handling comosives.
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d. Handling

|, Approprizte personal protective equipment (e.g., gloves, fire-resistant or all cotton lab eoat, and
safety gogeles) must be worn when working with corrosive chemicals, A face shield, rubber apron,
and rubber booties may also be appropriate depending on the work performed.

1 Appropriste protective gloves that are resistant to permestion or penetration from comosive
chemicals must be selected and wsted for the absence of pin holes prior to use.

3. Eyewashes and safety showers must be readily available in arcas where corrosive chemicals are
used and stored. In the event of skin or eye contact with a corrosive chemical, the affected area should
be immediately flushed with water for 15 minutes. Contaminated clothing should be removed and
medical attention soughl.

4. Carrosive chemicals should be handled in a fume hood to ensure that any possible hazardous or
noxious fumes gencrated are adequately vented,

5. When mixing concentrated acids with water, add the acid slowly to the water. Allow the acid to run
down the side of a container and mix slowly to avoid violent reactions and splattenng. Never add
water to acid.

6. Appropriate spill clean-op material should be available in areas where corrosive chemicals are
used and stored.

7. Protective carriers shall be used when transporting comrosive chemicals,
C. Storage

1. Containers and equipment used for storage and processing of corrosive material must be corrasion
resistant.

2. Corrosive chemicals must be stored below eve level, preferably near the floor to minimize the
danger of their falling from cabinets or shelves.

3. Acids and caustics (i.e. bases) must be stored separately from each other. Secondary containers or
trays must be used to separate acids and bases or other incompatible corrosives within a corrosive
cabinet.

4. Oxidizing acids must be separated from organic acids and flammable/combustible materials
(oxidieing acids are particularly reactive wilth organics and flammable/combustible materials).

5. Acids must be segregaled from active metals (e.g., sodivm, potassium, and magnesium) and from
chemicals that can generate toxic gases (e.g., sodium cyanide and wron sulfide).

6. Corrosive gas cylinders must be returned for disposal every two year
a. Flammable and Combustible Liquids — Procedures for Safe Handling and Storage

Chemicals which exist ar ambient temperatures in a liquid form with sufficient vapor pressure to
ignite in the presence of an ignition source are called flammable or combustible liquids (note that the
flammable/combustible liquid iself does not bum; it is the vapor from the liquid that burss)
According 1o the Nationzl Fire Protection Association (NFPA) classification system, “flammables™
generste sufficient vapor at temperatures below 100 oF (37.80 C), whereas “combustibles™ gencrate
sufficient vapor at temperatures 2t or above 100 oF. Invisible vapor trails from these liquids ean reach
remote ignition sources causing flashback fires, In addition, these liquids become increasingly
hazardous at elevated temperatures due to more rapid vaporization. For these reasons, precavtionary
messures must be observed when handling and storing flammahbles and combustibles.
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b. Classification

NFPA Classification Flash Poinil Boiling Point
Flammable Liquid

Class 1A <73°F (22.6 ° C) <l00°F (37.8° C)
Class IB <73°F >100° F

Class IC =73 F and <100 ° F NA

Combustible Liquid

Class 11 >100° F and <140° F (60°C) NA

Class IIA >140° F and <200° F (93°C) NA

The minimum temperature at which liquid gives off encugh vapor in sufficient concentration 10 form
an ignitable mixture in air near the surface of a liquid.

¢. Handling

1. Appropriate personal profective equipment (€.g., gloves, fire-resistant or all cotton lab coat, and
safety goggles) must be worn when working with flammable/combustible liquids.

2. Flammable/combustible liquids must never be heated using open flames. Preferred hest sources
include steam baths, water baths, oil baths, hot air baths, and heating mantels,

3. Ignition sources must be eliminated in areas where flammable vapors may be present.

4. Flanimable/combustible liquids should only be dispensed under a firme hood. Ventilation is one of
the most effective ways to prevent the formation and concentration of flammable vapors.

5. When pouring from conductive containers with a capacity of | gallon (3.8 liters) or greater, make
sure both containers involved are electrically interconnceted by bonding to each other and to a
ground. The friction of flowing liquid may be sulficient to generate static electricity, which in tum
may discharge, causing a spark and ignition

6. Flammable/combustible liquids in containers with a valume greater than 1 gallon (3.8 liters) should
be transferred 1o smaller containers that can be easily manipulated by one person,

7. Appropriate fire extinguishers must be available in areas where Mlammables are used.

D, Somge

1. Flammable/combustible liguid in quantitics exceeding & total of 10 gallons (38 liters) within a
laboratory must be stored in approved flammable storage cabinets or safety cans,

2. Flammable/combustible liquid stored outside of flammable storage cabinets in the laboratory
should be kept to the minimum necessary for the work being done

3. Containers with a volume greater than 5 gallons (19 liters) shall not he stored m the laboratory
withoul prior approval of TUEHS for the respective campus.
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4. Flammahle’combustible liquid stored in glass containers shall not exceed 1 gallon (3.8 liters).
5. Storage cabinets and safety cans must not be altered or modified.

6. Safety cans with damaged screens (spark arrestors) or faulty springs (that do not close tightly) do
not meet the required specifications of a safety can and must be taken out of service immediately and
repaired or replaced.

7. Flammable liquids must only be stored in explosion-proof or laboratory-safe refrigeration
equipment.

# Flammable/combustible liguid containers, filled or empty, must not be stored in hallways or
ohstructing exits,

9, Pulk waste flammable/combustible lguids should be stored m safety cans.

10. Flammables and combustibles must not be stored near oxidizers, corrosives, combustible material,
ot near heat sources. Make sure all chemicals stored near flammables and combustibles are
compatible,

E. Glassware and Sharps — Procedures for Safe Handling and Disposal
Definitions

Sharps - The term "sharps” refers to “any item having comers, edpes, or projections capable of cutting
or piercing the skin.”

Purcture Proof — Commercial sharps containers intended for the disposal of broken glass, syringe
needles, scalpels, etc.

Puncture Resistant — Re-used containers that, when carefully used, will resist punwiure by the
disposed item.

Examples of “sharps™ include:

1) Needles b) Broken glass

¢) Syringes d) Razor blades

¢) Lancets f) Glass Pasteur pipettss

g) Sculpel blades h) Microtome blades

I) Exacto knives j) Any other sharp lab waste

a. Handling
1. Glassware and sharps should be handled and stored carefully to avoid damage.

2. Reusable syringes that are not biclogically contaminated must be capped and put away after use.
Cap syringes using the one-handed method of picking up the cap with the needle then carcfully
securing the cap onto the syringe. Retractable syringes are preferred, A disposable syringe should be
used for refilieration process.

3, Chipped, broken, or star-cracked glassware should be discarded or repaired, Damaged glassware
should never be used unless it has been repaired.
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4. Because of the potential for catastrophic breakage resulting in sharp projectiles, only thick-walled,
pressure-resistant glassware may be utilized under positive pressure or a vacuum.

5. Use appropriate hand protection when inserting glass tubing into a rubber stopper or when placing
rubber tubing on glass hose connections. Use of plastic or metal connectors should be considered.

6. Use appropriate hand protection when picking up broken glass or other sharp objects. Small picces
should be swept up using a brush and dustpan.

b. Disposal

Sharps waste is categorized by the type of contamination present. Specific disposal methods are
dictated by category, but all categories require packaging in puncture resistant cardboard or plastic
containers in order to minimize the risk of injuries,

|. Uncontaminaled Sharps

Uncontaminated metal or glass sharps should be collected in puncture-proof containers, labeled,
sealed, and disposed according to your eampus procedures found in the 1U Waste Management

Program.

Note: Disposable items such as pipette tips and wood swabs that are not sharps but may perforate the
liners of the waste receplacles present a hazard fo custodians. These may be placed in any pumctore
resistant container such as a non-breakable plastic jar, bottle, thick plastic bag or other type of
centaiver and placed in the waste receptacle. Custodial services will remove this waste,

2. Chemically Contaminated Sharps

Chemically contaminaied metal or glass shorps that are grossly comtaminated with hazardous
chemicals, should be collected in puncture-proof containers, labeled, sealed, and disposed according
ta your campus procedures found in the U Waste Management Program.

Caution: To avoid dumpster fires, boxes may only be wsed if the chemical contamination is
compatible with the organic cellulose of the box material. Materials contaminated with oxidants

should be placed in glass, metallic, or chemically resistant plastic containers,
%a“”x
Off. ipal

Sant=]i Mahavidyalay:
Pt Jawaharial Nehru Marg,
Nagpur-15.

SCP for Chemistry Department
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Shri Santaji Shikshan Vikas Sanstha's

SANTAJI MAHAVIDYALAYA

(Affiliated 1o Rashtrasant Tukdaoji Maharaj Nagpur University)
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DEPARTMENT OF BIOTECHNOLOGY
Standard Operating Procedure

I. Laboratory equipments

» Provide Basic information regarding-
i. various parts of commonly used laboratory equipments
1. use of equipments
iii. maintenance of laboratory equipments.

Il. Cleaning & Disinfection

¥ Provide Basic information regarding-
i. cleaning of new & reusable glassware and containers for
sample collection,
ii. commonly used disinfectants

I1I. Sterilization

¥ Provide Basic Information regarding-
L various equipments& methods used for sterilization.
ii. preparation and procedure for sterilization.
iil. Precautions & quality control to be observed in sterilization
procedure.




Integrated Energy and Green Audit: Shri Santaji Shikshan Vikas Santha's Santaji Mahavidyalaya, Nagpur

VIL

Waste management

#» Provide Basic information regarding-
i. collection, segregation & disposal of waste.

Safe laboratory practices,

» Provide basic information regarding-
i. various bio-safety levels.
ii. standard precautions and safe laboratory practices.

STAINING TECHNIQUES

¥ Provide basic Information regarding-
1. commonly used staining procedures.
ii. preparation of various stains

BACTERIOLOGICAL MEDIA

> Provide basic information regarding-
i. different types of media and their use.
ii. Method of preparing different laboratory media.
iii. culture technigues.
iv. Method of processing cultures.

Antibiotic susceptibility testing

# Provide basic information regarding-
i. method of antibiotic susceptibility testing.
ii. Interpretation , quality control & quality assurance of
antibiotic susceptibility testing.
iii. Antibiotics recommended for use against different
organisms for various samples.
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Collection of specimens

» Provide basic information regarding-
I. proper collection of specimens from various sites.
ii. Basic criteria of acceptance and rejection of specimens.
1ii. proper transportation of specimens.

SEROLOGY

¥ Provide basic information regarding-
i. principle and procedure of various serological tests.
ii. interpretation of results.

Bacteriological examination of water

» Provide basic Information regarding-
i. collection & transportation of water from various sources.
ii. Processing of samples & interpretation of results.

Coopet”
of P#i |

Saniajl Mahavidyalayr
M J.';ldﬂ!i Nehru Marg

Nagpui-15.
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Annexure -XIV: Awareness /| Posters

SR IFEJ:J LR 8§ J

Farticipation in *Wruksh Dindi" and Tree Plantation at RTM Nagpur University new building premises
on 2" July 2019,

" .
. BANTAN  BC9
MAHAVIDYALATA

NATIONAL SERYICE & l ME

Constitution Day was celebrated n 26th November 2019
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Nagpur, Mahara
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Fully grown trees in the college
campus

Gaogle

Gaoyhe E

Diesel Generator in college
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Green Audit Team interviewing the Green Audit Team in discussion with the Principal
staff members

-, - + sl W

e e i, vy N

o Mlagat, Magew Meforas Firs 480313,

Fire Fighting Systermn and Fire Extinguishers installed in colege




Integrated Energy and Green Audit: Shri Santaji Shikshan Vikas Santha's Santaji Mahavidyalaya, Nagpur

Annexure —XV: Onsite Measuremants (Sample Pictures)

st 40015 e

Lux Meter readings

B7
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Energy Audit Readings / Power Factor and Harmonics Study
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Annexure —XVI|: Energy Audit Repori

Table 1 : FOLLOWING TABLE SHOW VOLTAGE, CURRENT AND FREQUENCY
VOLTAGE
TIME SINGLE PHASE VOLTAGE LINE TO LINE CURRENT Frequency
R Y B Hz ¥YB BR R Y B Hz
10:27:57 AM | 239 40 236 440 | 413 414 5.62 342 1217 50.0
10:22:00 AM 238 241 236 410 413 414 6.37 330 12.02 50.0
10:28:30 AM 238 241 236 411 413 415 5.64 331 12.03 500
10:25:00 AM 238 241 236 411 413 415 5.63 3.30 12.03 50.0
10:29:30 AM 238 14 236 417 413 414 5 (2 3.30 120 500
10:30:00 Al 238 142 236 412 414 415 563 3119 1201 500
10:30:20 AM 239 242 235 413 114 414 5.64 127 1155 50.0
10:31:00 AN 240 242 236 d414 415 415 L64 1.27 12.00 50.1
10,3130 AM 238 243 235 412 414 414 5.64 3.27 11.97 501
10:32:00 AM 237 243 235 412 414 413 L.64 3.19 11.95 501
10:32:30 Al 237 247 235 411 413 413 5.65 3.28 87 501
10:32:00 AM 236 243 235 411 413 413 4.27 3.23 11.98 50.1
10:33:30 AM 238 142 233 411 413 411 5.63 3.29 1186 50.1
103400 AM 238 244 234 412 414 413 5.88 3.60 1191 50.0
10:34:30 Al 237 43 233 410 413 411 5.62 157 11.87 500
103500 A 237 43 232 410 413 g11 5.62 3.57 11.81 20.0
10:35:30 AM 238 244 233 412 414 412 .64 158 11.90 50.0
10:36:00 A 238 244 233 412 414 412 3.62 3559 11.87 50.0
10:36:30 AN 233 244 234 412 415 412 5.63 3.57 11.93 20.0
10:37:00 AM 239 dd 234 414 415 413 5 .66 3.60 1195 500
10:37:30 Al 238 43 235 412 414 413 5.63 3.59 11.98 50.0
B9
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VOLTAGE
TIME §{NGLE PHASE VOLTAGE LINE TO UNE CURRENT Frequency
R Y B Hz YB BR R y B Hz

10:32:00 Al 238 243 235 412 414 412 563 3.60 1197 50.0
10:32:30 AM 238 242 235 412 414 412 5.63 3158 11.95 50.0
10:35:00 AM 237 243 235 417 413 412 62 362 11.94 50.0
10:39.30 AM 237 241 233 410 411 410 5.64 371 11.44 50.0
10:40:00 AM 239 242 334 a12 413 412 564 372 11.16 49.9
10:40:30 AM 240 243 236 414 416 415 56/ 3.71 11.23 500
10:41:00 AN 238 242 236 411 413 414 5.63 3,70 11.22 50,0
10:41:30 AM 237 239 235 409 411 413 5.65 369 11.23 50.0
10:42:00 AM 236 240 236 409 411 412 7.56 3.66 11.31 50.0
10:42:30 AM 237 241 237 a1 413 414 6.79 3169 11.29 50.0
10:43:00 AM 237 240 236 410 412 413 £.40 3.69 11.23 50.0
10:43:30 AM 237 240 236 410 412 413 574 3.70 T3y 50.0
10:44:00 AM 237 240 236 410 412 413 561 371 11.28 50.0
10:44.30 AM 235 240 238 410 412 414 5,59 3.70 11.37 50.0
10:45:00 AM 235 240 239 T 410 412 414 560 169 1144 50.0
10:45:30 Al 236 2338 238 410 410 414 5.61 3.69 11.39 50.0
104600 AM 235 238 239 409 411 414 5.64 3.69 11.42 500
10:46:30 AM 235 239 239 409 411 414 £.59 366 1143 50.0
10:47:00 AM 236 240 239 a1 413 415 5.86 367 11.42 50.0
10:47:30 AM 236 240 238 | awo 412 414 5.97 3.70 11.38 50.0
10:48:00 AM 236 240 237 410 412 413 562 3.70 11.34 50.0
10:48:30 AM 235 240 237 409 412 413 5.62 3.69 11.35 50.0
10:43.00 AM 238 241 237 412 413 414 5.62 369 11.35 50.0
10:45:30 AM 239 | 22 236 414 414 414 5.67 3.69 11.29 500
10:50:00 AM 139 | 241 234 412 412 412 574 168 11.20 49.9
10:50:30 AM 239 241 234 413 412 412 571 168 11.21 50.0
10:51:00 AM 240 242 234 413 413 412 £ 71 160 11.20 500
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VOLTAGE
. SINGLE PLLRSE VOLTAGE LINE TO LINE CURRENT Frequency
R Y B Hz YB BR R y B Hz

105130 AM 239 247 234 413 413 413 5.64 3.70 11.14 50.0
10:52:00 AM 239 241 233 a1 412 412 5.60 168 11.11 50.0
10:52:30 AM 238 242 234 a1 412 412 6.86 3.68 11.13 50.0
10.53.00 AM 238 247 234 411 412 412 5.99 371 11.13 50.0
10:53:30 AM 238 242 333 a1 412 411 £.08 371 11.09 50.0
10:54:00 AM 238 241 232 410 411 411 568 3.72 1105 50.0
10:54:30 AM 238 241 232 410 411 411 5.68 3,70 11.28 50,0
10:55:00 AM 238 241 232 410 411 411 5 66 366 118 50.0
10:5530 AM 238 241 231 410 410 409 5.64 3.66 1179 50.0
10:56:00 AM 237 240 232 an9 410 408 5.63 3168 11.84 50.0
10:56:30 AM 239 241 232 a1 412 411 566 3.67 11.83 50.0
10:57:00 AM 238 241 233 410 412 410 7:32 364 10.08 50.0
10:57:30 AM 238 242 234 4132 413 412 6.26 167 8.76 50.0
1058:00 AM 238 242 234 412 413 412 5,93 3.68 9,01 50.0
10:52:20 AM 239 142 224 412 414 412 563 31.70 279 50.0
10:59:00 Al 238 241 233 411 4172 411 5.63 3.67 8,74 50.0
10:55:30 AM 238 241 234 410 412 412 5.62 3.685 2.85 500
11.00.00 AM 238 242 234 a1 413 412 5.64 365 9.16 50.0
11:00:30 AM 237 243 236 412 415 414 5.63 3.66 9,24 50.0
11:01:00 AM 238 242 S ol nz 414 412 .64 167 9.14 50.0
11:01:30 AM 239 241 234 412 413 412 564 3.66 9,12 50.0
11:02:00 AM 239 242 235 413 414 413 5.64 367 9.19 50.0
11:02:30 AM 239 242 237 414 415 414 5.66 365 9.25 50.0
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Table 2: Following Table show Voltage and Current Harmonic Distortion

Voltage Distortion Current Distortion

R Y B R Y B
2.6 32 2.7 20.1 13.0 54
25 33 7l 186 13a 4.5
25 3.3 ek 20.8 14.0 4.5
25 33 P 208 B 4.5
2.4 3.3 &l 21.0 13.7 4.5
2.5 3.4 Bl 20.8 133 4.5
2.5 3.4 2.8 2049 ] 16
2.6 3.4 2.8 200.3 12.9 4.7
2.5 3.4 2.7 213 12.8 4.6
24 3.3 2.6 220 13.2 4.6
24 3.3 ol 221 14.3 4.8
24 23 2.6 15.8 Tb 4.6
2.4 3.3 ol 21.8 12.68 4.6
25 3.4 2.8 20.7 11.0 4.7
2.4 3.4 2.7 21.6 Tl 4.8
25 3.5 3.0 21.3 10.9 4.6
25 3.4 2.8 213 a2l B2 4.9
2.6 3.4 2.9 20.6 F ] 4.6
2.6 3.4 2.8 20.8 11.0 4.7
2:7 3.4 28 2007 11.4 4.5
25 3 2.6 21.8 125 5.3
24 2.8 ot 23,7 14.4 B3
2.4 2.8 2.5 23.8 13.8 6.2
2.4 3.0 1.5 224 12.8 5.3
2.2 2.7 23 24.3 13.4 6.3

42
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Voltage Distortion Current Distortion
R Y B R L B
2.2 2.8 2.5 23.6 134 6.4
2.4 3.5 2.8 213 10.5 4.0
2.3 3.4 2.7 21.7 108 a4.7
2.2 2.9 2.6 25.3 13.7 6.8
21 2.8 2.4 19.7 13.4 b.8
2.5 3.6 2.8 185 109 4.6
2.4 3.2 2.6 214 12.3 5.6
2.5 3.1 2.6 235 129 59
2.6 3.5 2.7 21.1 11.5 4.4
2.7 3.6 2.8 20.8 g [ B 4.3
2.6 3.6 2.8 21.2 11.3 4.3
2.6 3.6 2.9 21.0 11.3 4.2
25 3.7 29 220 113 4.3
2.4 3.6 29 19.2 11.3 4.5
2.4 3.6 2.9 215 11,2 4.6
23 3.0 25 241 13.0 B2
2.3 3.2 2.6 23.6 12:1 5:7
23 27 23 2519 134 7.0
2.5 3:2 2.6 231 122 55
28 3.6 2.9 207 10.8 &4
27 1.5 29 21.7 110 4.5
2.7 3.5 2.8 21.3 10.8 4.4
27 3.5 29 208 10.7 4.4
28 36 3.0 201 10.4 472
2.5 35 2.8 216 10.8 4.5
2.5 3.6 2.8 18.0 10.7 A5
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Voltage Distortion Current Distortion
R Y B R Y B
25 36 29 208 10.7 4.4
25 3.6 2.9 207 108 4.3
25 36 2.9 21.4 10.9 4.2
25 3.6 29 213 109 4.3
26 37 31 209 101 38
2h EX 30 207 102 349
26 3.6 29 21.0 103 38
2.8 3.7 31 204 10.0 38
26 36 29 164 10.8 52
27 36 3.0 194 109 63
2.6 3.6 3.0 205 10.7 6.1
2.6 37 3.1 205 10.6 6.4
2.5 35 2.9 21.3 10.8 6.5
23 35 28 216 108 68
25 & 3.0 214 10.4 65
25 &7 3.0 21.3 10.3 6.6
26 3.7 31 213 10.4 6.4
25 3.7 3.0 211 10.5 6.7
2.7 3.7 3.0 20.6 10.3 6.9
2.7 37 3.0 206 10.3 7.0
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Table 3 : Following table shows Power Factor

KW in R phase KW in ¥ phase KW in B phase POWER FACTORIN R POWER FACTOR IN Y POWER FACTORIN 3
1.23 0.81 257 0.917 0.984 0.898
140 D.78 2154 0921 0.987 0.896
1.73 0.78 254 0.917 0.081 0.896
1.23 0.78 254 0.917 0.981 0896
123 5 078 ] 254 BO17 0 | . Ges1 0.896
123 0.78 254 0.917 0.982 0.895
123 078 252 0.915 0.982 0.897
1.24 0.78 253 0915 0.987 0.897
1.23 0.78 251 0.916 0,982 0.896
1.23 0.78 252 0.916 0.982 0.897
123 078 252 li” 0.917 ' 0.922 ' 0897
182 0.77 252 0.929 0.983 0.897
1.22 0.78 3.49 0.915 0.982 0.900
127 . 087 : 250 S & Iy | 0987 i 0839
122 0.86 249 0.917 0.987 0.900
1.22 i 086 . 247 0916 0.987 _ 0.901
123 0.86 250 0.916 0.987 0.901
123 0.86 2.49 0.916 0.987 0901
133 0.86 251 0.917 0.987 0.899
1.24 0.87 251 0.916 0.987 0.899
1.23 0.86 252 0.917 0.986 0.898
1.23 | 086 . . 252 0.315 . 0.984 0.897
1.23 0.85 251 0.915 0.985 0.896
172 0.87 251 0.916 0.986 0.897
122 o 028 242 0.916 0.987 0.907
123 0.89 238 0.914 0.987 0912
1.24 0.89 241 0.914 0.989 0910
123 D088 241 0916 0.989 ] 0 909
1.22 087 241 0.915 0.987 D911
162 | 0.87 243 . 0.911 _ 0.987 _ 0911
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KW in R phase KW in ¥ phase KW in B phasa POWER FACTORINR | POWERFACTORINY | POWER FACTORIN B
146 0.88 243 0.905 0.990 0910
137 088 241 0904 _CI.E!BE 0910
124 0.88 242 0.914 0.988 0.909
1.22 0.88 242 0918 0989 0909
121 0.88 246 0.920 0.989 0.907
121 0.87 248 0.920 0.989 0906
1.22 087 246 0919 . 0.589 0,906
122 0.87 247 0.919 0.929 0.905
1.40 0.86 247 0.906 0.989 0.906
127 087 247 wiE e 9SS o5 0906
127 0.88 245 0.905 0.988 0.907
122 n.8g 244 0.917 0,984 0908
1.21 0.E8 244 0.916 0987 0908
122 088 245 0.916 0.988 0.908
1.24 0.88 243 0.916 0.990 0.910
125 088 239 0.915 0989 ng1z?
1.25 0.88 239 0.915 0.990 0912
125 nas 239 0915 0.990 nai3
1.24 0.89 238 0.915 0.990 0912
124 088 2 230N 0915 0.950 0913
148 0.88 237 0.904 0.990 0.913
1.29 0.89 237 0.905 .990 0913
128 0.89 236 0.906 0.990 0914
124 n.&9 234 0916 0 989 n9is
1.24 0.88 239 0.916 0.989 0912
124 087 249 0916 0.990 0.905
1.23 087 247 0916 0.990 0.906
132 8T 248 0917 0.990 0905
1.24 0.88 248 0.914 0.990 0.905
158 087 187 0.910 0.9%0 0817
1.35 0.88 1.56 0.907 0.989 0.758
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KW in R phase KW in ¥ phase KW in B phass POWERFACTORINR | POWERFACTORINY POWER FACTORIN B
128 0.88 161 0.907 0.990 0.766
23 0.89 154 0917 _CI.QQD 0758
123 0.87 155 0.916 0.990 0.761
1.22 0.87 158 0917 - 0989 0761
1.23 0.87 1.66 0.917 0.990 0773
1.23 D.88 168 0917 0,990 0768
1.23 0.88 165 0917 . 0330 D772
123 087 165 0.916 0.960 0,773
1.24 0.38 166 0.916 0.990 0.767
124 nag 187 g TS N 0.9690 0764




Integrated Energy and Green Audit: Shri Santaji Shikshan Vikas Santha's Santaji Mahavidyalaya, Nagpur

' -
e i T

Figure 1

1P B TR A
1. E2 W

0B 0 3500072AU

P ———— —
oy

SRR

i

—

————— - — e

: FOLLOWING FIGURE SHOW ENERGY STUDY

TR

232
A5 AEE) 00 4

T
1 q E4-DZ-2021 133600 AM
T F AT

2402807 035,00 &0

T T
2022021 0400080 B4-01-2021 104500 AN

T A

2L02-P021 05000 AM
N

43

24-022021 W E5.00AN

T
2-02-200 1700 00 AN

T T Taial

[5] gessn
[#) W saimam
J:].-;.iﬂ'u.i.m.u;-
eiel ] AN
¥ [i'Max
1] B Limit
W

= A
1D

~-TWreck

e cndricasd

|1} et e parae
Bein  THAIIAIL




Integrated Erergy and Green Auditz Shri Santaji Shikshan Vikas Sartha's Santaji Mahavidyalaya, Nagpur
Figure 2: FOLLOWING FIGURE SHOW VOLTAGE HARMONIC
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Figure 3: FOLLOWING FIGURE SHOW CURRENT HARMONIC
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Observations

All electrical parameters for main feeder were logged using electrical data logger.

The logging was conducted on 24" February 2021 and all the electrical parameters were
recorged at 30 seconds intervals. The cycle was logged during day time at normal college
working day.

Below are variations observed during from the measurement and Main feeder.

Graph 1. Voltage Variation at Main Feeder

3 Phase Voltage Variation (V)
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Graph 2. Current Variation at Main feeder

3 Phase Current Variation (A)

?
f
7

B

4

Fi

0
$323332222%3332233332233
O 9 9 O 9 9o o990 Qu o o o909 dJd ey oo o a9
M O M8 oW Doom o a8 m e Qm 8 moa moa foe m
dd:':i-'-in'i'g.ﬁhait:tﬂrﬁi'immm-—!mthmﬂﬂ
o e A T L G O B - - O~ e O R G B O T -
Od od DD oD oo fc oD .o e g - o
~~~~~ L T B I = e = = [ = T = [ = T = TR = B N N — I == B |

e CLURRENT B e CURRENTY e CURRENT B

1]




Integrated Energy and Green Audit: Shri Santaji Shikshan Vikas Santha's Santaji Mahavidyalaya, Nagpur

Graph 3. Power Factor Variation at Main Feeder

Power Factor Variation
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Graph 5. Voltage Harmonic Distortion at Main Feeder

3 Phase Voltage Harmonic Distortion (%)
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Graph 6. Current Harmonic Distortion at Main Feeder
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The following table gives the results of Voltage and Current data logging for main
Feeder.

Artive Power

Curant

fudrirraam LR

235.00 23500 23100 559 323 874 1.21 arr 1.55
Fverane 092

23072 24148 23450 543 .60 1147 127 085 232
admum 4.9

240.00 244,00 23900 8T TR 1212 182 g 257

Observations for Main Feeder Logging

- Power requirement of the complete facility varies between 3 kW 1o 08 kW
during day time maximum power requirement went to about 05.11 kW,

- The Voltage Variation is between prescribed tolerance limits. However the
voltage is on higher end. The average measured voltage is 241 Volts. The
voliage is balanced through the all phases. The voltage can be reduced to 230
Volts using a voltage stabilizer. As voltage is function of power. Reduction In
voltage can help in reducing power/energy consumption. Although the savings
are less but this will lead to good number over long period. Also life of
equipment’s is not hampered.

. There is unbalance in current distribution. The unbalance in 3 phasesis around
10 — 15 % which is on higher end. The current in B phase is higher than
remalining two phases,

Solution: Kindly distribute load to remaining two phases and balance loads across all

3 phases,
The unbalance in network was recorded cue to improper distribution of load. It s
recommend that the single phase loads on each phase to be distributed properly so
that the current in each phase will be balanced. Unbalanced network can cause
three-phase motors and other three-phase loads to experience poor performance
or premature failure because of the following: Mechanical stresses in motors due o
lower than normal torque output. Higher than normal current in motors and three-
phase reclifiers.

. The facility has satisfactory power factor levels having an average power factor
maintained at 0.92. Installation of Automatic Power Factor Corrector, will
maintain the power factor atunity. There is huge variation in power factar due
to switching loads.

Encon 1. Energy Billing Saving Opportunity by Improving Power Factor.

. The present power factor maintained on average is 0.92. There is penally
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Solution;

imposed by MSEDCL for not maintaining power factor above 0.90. There is
also incentive provide by MSEDCL for maintaining power factor to unity ie 1.
Previously MSEDCL used io charge consumer based on kWh whereas on
they'll be charging based on KVAN i.e. (Active Power (KWh) + Reactive Power
(kWARR)). The reactive power occupies the capacity of electrcity network and
reduces the useful capacity of the system for generaticn and distribution. The
source of the mostreactive currents is the poor power factor loads (equipment)
connected ai the consumer premises. As these loads are not compensatad by
appropnate capacitor installations by consumers, utilities are burdened for
installation of capacitors. It is thus imperative that every section of consumers
has to shoulder their responsibilily fo maintain the system PF within
permissible limits oniy.

Apart from this, the prime objective of the k\VAh billing is to encourage the
consumers to maintain near unity Power factor to achieve loss reduction,
improve system stability, power guality and improve voltage profile. At the
national level, emphasis is being given on energy conservation, energy
efficiency and Demand Side Management (DSM) and green energy solutions
to optimize the energy usage. By kVAh billing, the consumers will te
encouraged to adopt energy efficiency programs and will be benefited by
reduced electricity bills.

Capacitor required for maintaining power factor near unity- 3.5 kVAr. Install
SkVAr capacity into two steps for maintaining power factor near unity.
Approximate cost of capacitor with installation = Rs. 5000.00
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Harmonic Analysis

What is harmonics?

. In an ideal power system, the voltage supplied to customer equipment, and
the resulting load current are perfect sine waves. In practice, however,
conditions are never ideal, so these waveforms are cften quie distorted. This
deviation from perfect sinusoids is usually expressed in terms of harmonic
distortion of the voltage and current waveforms.

- Power system harmonic distortion is not & new phenomenon - efforts to limit it
lo acceplable proportions have been a concern of power engineers from lhe
early days of utility systems. At that ime, the distortion was typically caused
by the magnetic saturation of transformers or by certain industrial loads, such
as arc fumnaces or arc welders. The major concerns were the effects of
harmonics on synchronous and induction machines, telephone interferance,
and power capacitor failures. In the past, harmonic problems could often be
folerated because equipment was of conservative design and grounded wye-
delta transformer connections were used judiciously

. Distortions of the fundamental sinusoid generally occur in multiples of the
fundamental frequency Thus on a 50 Hz power system, a harmonic wave is a
sinusoid having a frequency expressed by Lhe following formula, where nis an
integer:

fhannonics =n * 50Hz.

What are Sources of Harmonics?

. Harmanics are caused by nonlinear loads attached to the power system.
Nonlinear loads draw non-sinuscidal current. Resistors, inductors, and
capacitors are linear devices. When a resistive load is applied to an AC power
system, it draws sinusoidal current \When an inductive or capacitive load s
applied, it oo draws sinusoidal current although it is phase shifted compared
to the resistive load. There are many types of nonlinear loads which cause
harmonics. The largest sources of harmonics are converters. Converters
range from a huge 1000 MW inverter station for an HVDC line to a 75 W
rectifier found in a television. Other nonlinear sources of harmonics include
arcing devices such as arc furnaces, transformer magnetizing impedance,
fluorescent and high intensity discharge lights. The harmonic current caused
by the nonlinear sources can cause hamonic distortion in the system voltage
which may cause problems for other devices.

Effects of Harmonics?
The effects of harmonics are divided into four general categories:

- effects on the power system itself

. effects an consumer load

. effects on communication circuits

. effects on revenue billing

® On the power system, harmanic currenis are the main culprit, causing
equipment overheating and thermal loss-of-life. This may be a concern for
motors or transformers. The Impact is worse when network resonances amplify
harmaonic currents. Harmanics may also interfere with relaying and matenng 1o
some degree.

L Harmonics can also cause thyristor finng errors in converter and SVC
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installations, metering inaccuracies, and false tripping of protective devices.
The performance of consumer equipment, such as motor drives and computer
power supplies, can be adversely affected by harmonics. (n addition, harmonic
currents flowing on power lines can induce noise on nearby communicaticn
lines.

. Harmonic voltage distortion may cause equipmeni insulation siress,
particularly in cepacitors. When harmonics cause the voltage impressed on
the capacitor bank to be distorted, the peak voltage may be high enough to
cause a partial discharge, or corona, within the capacitor dielectric. This may
eventually result in a short circuit at the edges of the foil and failure of the
capacitor bank.

. High harmonic currents cause fuse blowing in capacitor banks. This results in
a loss of reactive power supply to the system which may cause other problems.
* Harmonic voltage distortion can effect revenue billing by introducing error into

kilowatt hour metering systams that rely upon accurate discemment of the
voltage zero. And, of course harmonic current sums with fundamental current
demanded by facility loads to directly increase netbillable kilowatt demand and
Kilowatt hour consumption charges.

System Problem Common Causes Possible Effects Solutions
Hamonics Oifice — Electronics, Over- heating of nautral Take care with
{non sinuscidal UPSs, variable frequency conducters, motors equipment selection
voltages and for drives, high intensity Aransformers, switch gear. and isolate sensitive
current wave forms) discharge lighting and Voltage drop, low power electronics from noisy
electronic and core coll factors, reduced capacity. circuits.
hallasts.

What standards are applicable for Harmonic Measurement? What is the acceptable
limit of harmonics?
* American standards regarding harmcnics have been laid out by the |[EEE In

the 519 Standard: |IEEE Recommencded Practices and Requirements for
Harmonic Control in Electric Power Systems. There is a combined effect of all
nonlinear loads on utility systems that have a limited capability to absorb
harmonic current. Further, utilities are charged with the responsibility 1o
provide & high quality supply in terms of voltage level and waveform. [EEE 519
recognizes not only the absolute level of harmenics produced by an individual
source but also their size relative to the supply network.

The permissible harmonic limit for different current (I--/1:) as per IEEE standard is given in
below table

|EEE 519 Standard - Maximum Hamnonics Current /distortion in Percentage of I

Maximurm Harmenics Currant Distortion in Parcentof |

Isc/l =11 11==h=17 17==h<23 23==h<35 352=h Total Demand Distortion
<20 4 2 15 0.6 0.3 5
20<50 '] 35 25 1 n.s a
S0<100 10 45 4 15 0.7 12
100<1000 12 5.5 5 2 1 15
>1000 15 T & 25 1.4 20

7
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Where,
Isc = Maximum shert circuit current at point of common coupling and

l. = Maximum demand load curent (fundamental frequency component) at PCC
TDD = Total Demand Distortion

Voltage Harmonic Distortion

Current Harmonic Distortion

Minirum
2.50 340 2.79 21.20 11.71 512

Average
; 280 3.70 310 25.90 14.40 7.00

Maximum

Observation Table: Harmonics Measured

The Voltage Harmonics are within permissible limil. However the current harmonics are much
higher side than the permissible limits. It is recommend to use harmonic filters to reduce the
current harmonics within permissible limit and to avold any further future penalty.

Solution:
. Insiallation 5 KWVAr Active Harmenic Fiiter.
- Appmximate cost of capﬂcitor with installation = Rs. 5000.00

The penalty for harmonics is still under proposal stage. However the suggested harmonics
penaity is 5% additional energy charges (Wheeling charges plus Energy charges) for
cansumers who do not maintain the harmonics levels specified in IEEE STD 519-2014.
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Solar Energy for College

1. Grid Tied Solar PV

1.1 Background

A 10 kWp rooftop Solar Photo Voltaic System is proposed to be installed at your college
premises at Santaji Mahavidyalaya
This proposal is based on following points discussed during our meeting/conversation.

You have a three phase LT connection from Mahavitaran with sanctioned load of 06
A

Average electricity consumption varies around 800-1400 units per month.
Present average electricity tariff is Rs. 9 /KWh.

Space required is 800 sq. ft. facing south direction with clear rooftop available.

1.2 Proposed System

Based on your requirement, a grid tied three phase solar system is proposed to be
installed on your space available.

Zaias Lighti

-

Tramemibnzing

P s il Nobattery FThe Grid
- isthe Storage !

A grid tied solar system generates output in synchronization with the electricity supplied
from the utility (Mahadiscom).

1.3 Operation Details of proposed system

The generated solar power is used for local consumption decreasing the demand of
electricity from the grid.

As long as the caplive power requirement is more than the output of solar, the excess
power required is feed by the grid.

If the captive power requirement is lower than the output of solar, the electricity is
exported to grid.

Whenever there is no power supply from the grid, the solar PV system goes in standby
mode and its output cannot be used.
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1.4 Advantages and benefits

- The life of solar system is 25 years with 25 years’ linear power output warranty from
the manufacturer of solar module.

Dynamic system with no moving parts, hence no wear and tear of systems.

With no battenes connected, maintenance is limited to cleaning of solar modules once
in 15 days.

Inverter output and grid power are on same bus, there is no effect of load fluctuations
on the system.

Generation of renewable energy results in reduction of carbon footprints.

The effeclive cost of power generated from solar energy is as lower as Rs. 3/kWh.
Thus any investmant in solar system now gives healthy returns over next 25 years.

1.5 Technical Detoils

SR.NO DESCRIPTION DETAILS MAKE / MODEL
1 I Solar PV Medule 10 kWp TrinafCanzdian/Renesys/others
2 Grid Tied Invertar 10 K Growatt/Delta/Polyrab [Other
3 | Module Structures M 5 Galvanized Local Fabiricatar
4 | ¢ Distribution Bok As required Phoenix/Others
5 | AC Distribution Pox As required ABBALET others
Surge Protection Typa 2 for AC and OC Mersan/Dehn/Eguivalent
g DC Cables As required Polyeab / Siechamy others
7 I AC Cables Az required Polycab / Slecham/ others
g | Lightning Arrestor As required |15 Carrplzint
§ | farthing As required 151 Complain:
10 | Met Meter Approved by Mahadiscor Secura/Othears

System Components

® Solar Modules ® [nvertar 8 Structure * Pratection Delices

= ACE D Cables ® [nsialiation = (et Meter u Others
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1.4 Scope of Work

Scope of work includes Supply Design, Engineering, Procurement, Supervision,
Installation, Testing & Commissioning and cne-year warranty on installed Sclar PV
system.

« Documentations and approvals

a. Application to Increase the sanctioned load from present 06 kW to 12 kKW
for the purpose of installing 10 kKkWp solar. (As per MAHAVITRAN
Commercial Circular No; 258 dated 25th January 2016, we can install only
80% of the sanctioned load as maximum capacity for solar PV System.)

b. Application and approval from MSEDCL for Net metering/Gross Metering
purpose.

« Design & Engineering.

a System design
b. Engineering drawings.
c. Detalled Bill of Materials & Project Report.

+ Procurement and supply of material.

Solar PV Medules

Solar Grid Inverter

Solar Module Mounting Structure
Solar Grade, UV protecled DC Cable
AC Cable

DC and AC Distribution Box

Earthing & Lightning Arrestor

All other related accessories.

Net Meter

~Seepooe

« Civil Installation Work.

2. Module mounting structure installation.

I. The structure will be installed on pillars above terrace and on
available terrace space will elevation such that a person can easily
walk and use lerrace,

b. Civil work for module mounting structure,

« Electrical Works.

Wiring of Modules.

Cabling from mcdules to DC distribution box.
Cabling from DC distribution box to Inverter.

Cabling from Inverter to AC Distribution box.

Earthing and Lightning Protection.

e, 0

¢« Tesling & Commissioning.
« Net Metering.

]
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2. Estimated Ouiput & Returns

Detailed estimation of output of solar PV system is done considering location of

installation, proposed direction of solar panels, data of solar irradiance at the location,

syslemn losses, and olher related dala.

2 1 Basiz of estimation

Sclar PV Capacity. 10kWP
Location: Santaji Mahavidyalaya, Nagpur, Maharashtra
The solar paneis are expected to be free of shadow.
Generation is basad on radiation of 1000W/m2 and grid availability.
- Assumed clear sunny 330 daysiyear.
- Space required is 800 sq.1 facing south direction with clear roofiop available.

2 2 Estimated output

Daily generation from solar; 45 kWh/day
Monthly generation: 1350 KWh/month
Total Annual output: 14850 kWh/annum
Specific Production; 1485kWh/KWp/annum

2.3 Comparison with Bank Fixed Deposft:

Fixed Deposit vs Solar System

4000020.00
350000000 FD : 7% pa
00003000
2500000.00
200000000
150000 06
1000000.00

SO0000.00

0.ag

=D —8—Solar
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3. Commercial Offer

3.1 Cost of System

Description Amount {INR)
Supply, Design, Installation, Testing and Commissioning of 10 k¥Wp
Grid Tied Solar PV System Rs .4 ,50,000.00
Transportation Included
G5T Extra at Actual
Any other taxes and duties Nil at present
Structure Additional Cost if customization

required

3.2 Retums

The Solar system gives excellent result as shown below
Estimated savings of Rs.1, 30,000 from first year.
- Retum on investment. 29 %pa.

Breakeven time of 3.5 years out of operating life of 25 years.

No Capital Cost Savings in Net Cash Flow = Cumuiative cash
Electricity bills flow

Yoart 4 S0R0000 13365000 316350.00 ~316350.00
Year2 134986 50 134986.50 -181363.50
g 136398 37 138338 57 4502714
Yoard 13766973 1,37.609.73 92672.50
Years 1 33)?5_.?3 1,39.076.73 231748.32
Year 3-23 Savings in Electricity of Rs. 1,40,000 00/Annum

Assumptions:

- Increase in MSEB tariff assumed at 1% pa.
- Present cost of Electricily is Rs. $/kWh
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Annexure —XVIiI: Snapshot of Annual Rainfall Data, Grid Emission Factor

Table: Rainfall data of Magpur District (2002-2011) in mm

Taluka 2002 | 2003 | 2008 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | Average
Nagpur Gty 11761 | 14315 | 7023 | g73a | 9w M1 | 0529 | o544 | 1305 | 8704 | 10182
| Nagpur Gramin | 9667 | 1229 | 589 | 12747 | 12053 | 9663 | 9532 | 9474 | 1485 | 9138 | 1064
Kamthi 10355 | 12087 | 7071 | 14758 | 11782 | 1205 | 7916 | 10376 | 1099 | #613 | 10595
Hingna 489.2 770 | 5833 | 9204 | BIHD BOS | 6831 | 7247 | 942.2 | 8148 | 7538
Ramtak 11013 | 8225 | 73390 | 14355 | 1133 | 13708 | 8653 | 905.2 | 1184 | 8851 | 10437
Parshiwani B50.1 | 10568 | 8584 | 12395 | 11062 | 8768 | 10686 | 9836 | 1087 | 10438 | 10173
Maudhs w4 | 11716 | 6313 | 15701 | 11143 | 10300 | 8141 | 12804 | 1521 | 13662 | 11512
Katal 649.6 | 9201 | 5551 | 10023 | 9374 | 12718 | 7732 | 8834 | 1024 | §018 | 8918
Narkhed 8228 T8 6067 4.4 TGS 12813 671 954.1 1137 7649 B65.9
Savner B21.6 10636 R13 6 14472 9741 1204 BT36 adi.6 1078 G451 1022
Kalmes hwar 740 | 1092.2 | BOBG | 13208 | 9164 | 12034 | 6759 | 7805 | 1181 | 8552 | 9574
Umrer 846.2 | 12968 | 7471 | 18S63 | 10142 | 1464 | 10604 | 9252 | 1551 | #87.1 | 11649
Bhiwapur 0731 | 11463 | 7404 | 14312 | 1455 | 13418 | 8532 | 9037 | 1A00 | 10884 | 11954
Kuhi 8592 | 1057.1 | 5964 | 15438 82,6 12386 B179 | 9503 | 1297 | 10247 | 10256
Average BE9.9 1074.7 558 1532.5 1000.5 1146 Ba46.7 947.4 1263 538 1011.8
Web link: http:/iwww.agri.mah.nic.in
CEA Database Version-13
Emission Factors ({COZMWD) (ind. Imports) 201112 201213  2013.14  2014-15  2015-16  2016-17
Weighted Average Emission Bate (2} 078 0.83 082 082 082 0.82
Sitnple Operating Margin (1) (2) 097 0.99 100 039 097 0.96
Build Margin (ot adjusted for imports) 082 0.57 0es 0a3 21 0.87
Comitrined Margin (1) (2} 095 0.98 098 096 034 0.92
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Notes:

Coordinates:

Swapnil Thanekar

Sustainability |[Energy Water
(Ceriified Energy Auditor — EA4418)

Plot Mumbar 853, Shivai Nagar, A-3 Fat 305, Speha Vibar
Opposite LAD college Ground Dangat Palil MNagar, Shivne,
P Ambazsn Rosd, Off MDA Hoad,
Pin-440010, Nagpuw Pin411023- Pune

Phone - 0091- B149190608, 84756864570
Email swanil_thanekar@vahon oo in
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