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Mo. 272018 Office of the Principal,
Brijflal Biyani Science College,
Amraeali

Date: 29.7.2018

To,

1. Dr. G.D. Agrahari,
Associala Professor,
Departmant of Electronics,

2 Dr. 5. Ishwarkar
Associghe Prolessor,
Department of Botany,

Subject: Green Audit & Energy Audit.
Dear Sir,

| am please 1o appoint following committee for carrying Green Audit &
Energy Audit of the College Campus

1, Or, G0, Agrahati - Convener
2. Dr. 5.J. Ishwarkar - Meribéad

Your ara requested to identify the expern perscn and / or organizafion |
Agency to carry Sreen Audit and Energy Audit alongwith the cost for
the same.

Submit the report to the undersigned regarding the same afier both

gudit’s ks ovear,

PRINCIPAL

PRINCIPAL
Briflal Biyani Science Collegs.

Amravatl;
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Brijlal Bivani Shiksha Samiti Amavail’s
BRIJLAL BIYANI SCIENCE COLLEGE, AMRAVATI
GREEN AUDIT AND ENERGY AUDIT
AUGUST 2019

-Principal-

Dr D, S. Dhote

-Audit Team Members -

Mr Swapnil Thanekar, Ms Bhakti Thanekar, Mr Ashish
Soni, Mr Masood Ahmed Raza, Ms S. Rokde
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iessage from Principal

Brijlal Blyani Science College, Amravati hag respansibility to become role modal fof sOCiety,
We endeavor to set benchmarks for quality edycation: our Management ervisioned el
with responsibility towards making this world a better place. We therefore took cpEMERne
of the perilous tople of “Climate Change~ and its impact on the human beings and ‘the
habitat. We have therefore Integrated eNergy assessment and green audit 99 BTSN
Lampus leam Is consistentty brainstormeqd to reduce the enengy consumption by it gating
the losses/wastage, introduction af gresn energy etc, We understand comletely 3% Glohal
WA f-.:. fualling the bulk mean temperatyra of cur earth, causing rise in 562 lewesls,
catalyzing extreme weather conditions, acidie rains and an erinent catastrophe & I the

making. The cascading effects of dimate change are jeopardizing the lvalinoad af larger
sections & food and water are BECOMIng scarpe.

We therefore declded to take up direcled actions which are in-line with the United Nations
Sustainability Development Goal, PrEcisely UNSDG.13. We have contributed powits the
development of new concepts, r"’th"“'hﬁﬁ. patents and various innovative WO o
Lonsenye energy. We are consisnthy taking actlon to allgn ourselves swidc Ahi UNFCCE's
gaoal of limiting global femperature rise 1 well helow 2°C and to pursue efforts 10 [imit the
temperature increase to 1.5°C above Pre-industriz] Jevels,

We sought the help of Green Audit Team (Mr. swapnil Thanekar, Mrs. Bhakti Thanék 3nd
Mr. Ashish Soni) who played key role in this athieyement. We have purchased carbon Fredits
to offsel our emisslons. The "Additlonal Projects” which cause real, megsurable 29
additional eission reductions certifisd by Designated Operational Entities and andersed by
GHG programs. We endeavor to set an example for aur Peers so that they can 8050 %Pt
sustainable practices,

Dr. Deepak Dhote
Prirscipal
FRITICIE 0
i, i Hoienea Collage,
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Crreen Audif Assesement Team tharks the monagement of Brjlel Biyoni Scence College, Amravali for

asdgning this importont work of Green Audir. We appredote the casperatien of our Team far

esdmpletion of study, Our specicl thonks tao:

1. Prosiden! and Execyptive Commitiee Shei Briflal Biyoni Shiksho Saomiil, Amraveii-

M Ashok Tulsidasji Batki, Adw, President
M. Dmprokash Shrinivasji Loddha Viea-Prostdent =
Mr. Deodatto Romnarayanji Sharma Yiea-Fresident
M. Bajendrakumar Homorayonfi Hawandar Secrelary
M, Sunilkumar Jugalidshor|l Gopenka Joint Secretary -
Mr. Vinodkumar Bhoworilolii Somra Treomurer 1
Mr, Prakolpn Murlidharf Rathi Executive Member
M. Rajesh Prakdshehondrali Bothl, Adw. Executive pMember
“Mir. Ashak Jagdishprasadil Agrowal Executive Member
dir, Sunll Bembilosjl Loddha Executive Member
Me. Wilaylumar Marayandoygl Karwa Executive Mamber
i Sonjoykwnar Askokkumar]i Kakianiya Execulive Member
M. Deepok Yijoykumarf Ko Exe=cutive Member
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M. Proshant C-hnrnh'p'dnlﬂﬂ;.iﬂ Agrnwal_.

Executive Member

Exmcifliva .'-I'uamb!';'

M, Camprok ash Ramratonl Howondar

Execullve Mombar

#r. Praskant Tholerdasgl Rathi

Executive Memiber
2 Ml the members of College Devslopment Commitiee, Brijlol Biyanl Sdence College, Amravati
3. Green Audit Comimlites
4, Principal = Dr. Deepak Dhata
5, QAL Coordingter = Dr. A, . Rongari
b, Faculty Memiber = Dr, G0 Agrohard, Dr. 5.1. lswarkar, Dr. 5.8, Kalke -

Team of colleogues as stoted wnder Annexure-1

For giving Us necessary inputs 1o earry out this very vilol exercise of Gren Audit. Wa are alia

fsankful ta other staff memben: who wede octhvely irvelved while collect

Teld meosureqsesls.

ing the data and conducting
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Prijlael Biyami Scirnee Canllioge, Bmeeeash

Prafile of Audit Team Members and Independent Reviewers

M. iw\ppr-ll Thanakar

Cunilied Energy Auditor, M.Tech [Heat & Pewer Engineering], Expen Globai Reporing Initiative

M. Bhakli Thanabkar
Cerfifled Energy Auditer, B.Tach [Chamicol Enginsoring],

Principol Constflont - Emergy ond Sofety

Mr. Ashish Sond,

Diplomo Groducte with 14 years” axperience in alaciricol systems

“Mr . Masved Ahmed Rara

Machonieal Englneer, Assenmen! Teom Member

Msx. 5.Raokds,

Independuanl Reviewer
AgE. Prodessor,
Deptl. of Mathematic
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Brijled Biyeml Sclence College, Amravafi
DISCLAIMER
Green Audit Team has prepored this report for Brigal Bryom Sclerce Callege, Amraval bosed on ingu

dote submitted by the representotives of College ond after having complementad with the best jusdipmam

copodty of the expert team,

While oll reasonable core hos bean taken in its preparation, dateils contained in this repoit have been

camplled in good foith bosed on informotion gathened,

It §5 further informed that fthe celeulobions are orrived following best esiimates and ho represeniation,

warranty of undartaking, express ar impliad it made ond no responsibility ks accepted by Audit Team in
flis report or for any direst or consequentiol loss orising from any we of the information, tatements o

farecozts in the rapad.

Prepared by (Bhakh Thanekar)

5
Fj v;j;

Technical Review by [Swapnil Thanekar)
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Topici fo be coveried as part of the assessment are

¢ Solar Passive Archllectura

# How the busldings ore constructad to ullize the solar energy elficently. This includes use ol
day light os Bghting source ond ovoidance of GHG intensive technology example AC o3
souree of cooling due 1o solar heat golns.

¢ This includes effective and ehjecfive evidences to create oworeness lowords wostage of
elpctric enargy. Heardings, plocards, messoges, posters eic plonted ot key locotions in colleage,
hostels and cofeterics. PCRA [Petraleum Conservation Reseorch Assadation, Govi of India}
and BEE |Bureau of Energy Efficlency) posters are exhibited.

e It can cho be extended to include papers preseated by the students on ovoidance of
eloctricity ot eollege or day 1o doy life.

» Appoiniment of joint committees of teachars ond hudants to save elechicity

¢ Controliing of Power Factar by installation of APFC and getting rebate |up 1o 5% or M3EDCL
narma) frem MSEDCL for maintaining unity Fower factor

s This indudes evaluation of enargy efficdent procurement proctices. This doos not exactly mean
that you nesd to buy the most efficent, bud you need to buy the mon elfident which is
finanelally vioble. Example AC with efficiency star ratings, Transfarmer etc

» Replocement of lighting seurces to CFL or LED

» Replacement of Copper Ballost with Elecrronic Ballost

s  Cenfrolzed contrals of lighting, ouditorivm efe. to oveid any mis-use of eloctricty

s« Procuremeni of LED menitors to phose-cut CRT Menliors

«  Shift 1o poperbess regime wherever not roquired, example atiendonce nuster replaced by
biomeirics, 0G lagbook replaced by computarized loghook, daily reparts canverted from
poper te paperless, HoD meetings canveried to poperles formats, and all such examples

e Instaliation of Solar ponets, Power Purchoze Agreemants with Solar Power Plom owners te buy
Ervironmentally friendly energy Seurce afc

s Documentary evidences os feasibla to caleulate the above Impacts and finally into the value
of value of ovoidance of 100 emitted to amosphare.

W' :.-:_-_E':.- _' |'.-E._.Z' Herwi :'."i._g:-
This inchudes Caleulation of Cotchment Area (Terroce ond grownd) and evaluating rough amournt of
woter that i rechorgad into the water recharge pits if opplicabla,

-r"nglz &



Brijlal Biyoni Sdence College, Amrevat
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There are vaoriows wostes thot ore generoted within the argonizotion, The repart will give the fist of
the pracedures for waste handling.

Tha Green audit field observations dala collection wos carried from 29% Jaly to 30%uly 201 for the
sesdion 2018-19. The submitted dote was monitored by the college throughaut the year and oisessed
by Amosment Teom during the visid.
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List of Annexure
AMMEXURE — . LIST OF INTERVIEWED COLLEGE | STUDENTS
| [REFERENCE DOCUMENTS | St
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Brijlal Biyani Sclenes College, Amravat
Abbreviatiens
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Page 10

Air Handliag Linit

Compaet Fluerewcont Larmp

Loefficdent OF Performoncs

Diieenl Generator

Energy Comumpiion Reduction Maths:d
Heoting, Yekilation, fnd Air Conditlaning
Intarsalisnal Srand ardisotionCrgenisaian
Currard Velfoge Totel Hermanic DEtordion
Ellometer

ko Valr

kila Wty

Laboratory

Uighit- Emitting Diode

Mimistry of Mew and Renewable Energy
HMohoreshive State Blectricity Distributlean Co, Lid,
Tons of Befrigerafion
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Briflal Biyani Science College, Amrovati

Intreduction of the Institute!

Shrl Briflal Biyanl Shiksha Sami hos been founded in the year 198% in cherlshnd memory af Vidarlhe Kesorl

Lote: Brijflcljii Biyanl, 1l preal polifical and tesicl owokener of Widarbha, Hig wordices in the flald of AT,
Litereturs orad Education were ahs @read and vutstonding.

This Shiksha Samdil, to commemarate his memory, woi tegistered under the Societies Raghiiiofon Aot and fhe
Bomboy Public Trust Ad abo. The sod oly s of present, ruming a full-fledged Science Collega with
Postgracuote [Boteny & Elecironics] Degree courses, Bachalor of Sdenoe, Bochelor of Business Administraticn,
Bocwlor of Computer Applicaticn, Bacheler of Commence and hmior College closses. The College has today
bzcome onw of the premler insthutions of the town, Cin accaunl of the leamwark of highly guokfied and
devoled lecturers, well equipped loborsteries, lbreres and scientificolly planned pededizal intemal
fasseziment iysem ond exira speciol eaaching schome, the perfarmance of this College during last yeors hes
shown remorkable progres: end won luret in oeodemie fald,

The insGifion olms ot giving thedr sisdsnis o seund education which while troining them for academic Coreets,
will abie make s=Hreliont, keen cooperotive and incorruptibde cilzpens.

dobe adde]
ﬁ Mige. ma, M chaveab] M Gegp

'Reforence: hiteuiibbscamt comt and Callege Management

Foga 12



Enfal Biyani Scieme College, Amravol

Objective of Green Audit

The Green Audis Team focuied on Material? bmues perioiving 1o college which hove the hlghest influsrnes on the

wrreen Atfribwtes of the College. To evoliate steps token by colloge memagement sowords green eampin
below material kues are discuisad chapier wiye:

B

O P MNP s

Orgenizafion Level Eiors
Creafion of Awarenes

Lighdimg

Coaling ond Verdilation
Cwperatian of Electranie Egulpssts
Waaler Mondgemend

Waler Qualivy

Rerawable Enargy

Tromspartation

10, Purdhening Proctices
11, Energy Assessment ond Corbon Footpring
12, Warle Manogement

13, Plamalion Delal

Cheddist opprooch & odopied for tronsporert ewoluotion of the foplos and bncreose readobility far
Independent reoder.

k.

Defimitan: s per (lobed Rgorting Ittt Gal b0z FOLMDATRORINS

iy gepERizalien i fared withs s bs ranpe &F P b sdilch B eah reporl. Nelevant lopes, wihich goloillilly meil inchesior b the ivgard, am Thoee
thai can reasonably be comiderad imporsant Tor rellecting B orgasiration’s coonnmic, eavirereeestal and social dnpacts, o Infleencing thes
dacision: ol slaknkaider. In thn rondet, imeset” sefen 1o the efect an orparization hae on B neonomy, the eredronment, andinr iockely (posbive

or Fuifal el & opit cam e mairdnl - and sppolen sy mateiil - Bated nn ooby ore ol Hhris dewhngions

Poge 13
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Brijtal Biyani Science Colloge, Amravati

I Organizational Level Efforts

__-_-'_——____.____

Is the college having

Yoz, the Greep Cam Comimiss il b d Il
il o Bl £, sen s itter will be uplesdad an the oo aige

website: hip bl com

It yes, who are the The below siokeholders ore reconfirmed during the survsilionce sudi. Tha
slakehalders?

stokeholders fcluds

o Adminiyrotlen

o Teaching Foculty

o Studants

o Fadility monager [from Accounts Deparmen)

o Canteen monager
o Yoluntesrs

However, Green Compu Team is shored with the Avdit Toam, Refer

Annexure 11,

Bosed on the review of subsmitted records, It i confirmed thot tha Team
meelionce in @ semesior,

Can the Green Swggestiom of improvement of envirenmentol performance are always

Campus Team 4 |

SdlRRal he welcomed by Moncgement. Installstion of evaporatlve cooling, foucets 1o

environmental reduce the woler wostage In wash bosing, discussien  on the corbon

initlatives to College neitrality of esllege, weter monsgement wire prominant fapici of
Managemant?

Does it meey
regularly 7

; | discusshon
Have you The Emvironmentol mistion/ vivion fs integrated part of the phitosophy of
::;1?;::::_::;: Manogeman of College. The Graen Compus Commsdriee is driven by the
migslonivizlen for vislonory thowghts of the Honorabls Princlpal, He is pareistont and resolned
your campus? ta maoke the compus eco-friendlier. Alreody implementafion of solar |

poaels, applicofion of effident techaslogies to save energy i implemarnied.
Meosires 1o implement the scope of improvements are obso sssessed In the
 relevant chapters of this repert.

Is the college College conducts vorlows odivitles fe create owareness ameegst the |

; :ﬂ:f.'ﬁ.'-.'.i'.’l“ studanis and seciety on envisonment sofety and profection. Tree planfotion
| behaviour via: wat corried oul in college premises ond university compus with active
] q-dl'-l cation Fﬂﬂltlpn![ﬂﬁ ﬁ'F Irl.l'\dﬁl"ﬂj' fﬂc\ﬁlrﬂ ﬂﬂd m.m

campaigns?

o Postorg, placards, . i

messages | Biyoni Foraat Club taok the inffiative under the. guidanes of Dr. 5. R, Katke

o prepore o aursery In the college itself, The smoll saplings which grew
below the old neem trees were collected, The plastic bags were collscted
and in them soplings were planted. The teaching staff, nen-teaching stalf

o Incentives?
o conlegls?

o awards? and studenss contributed 1o collsct the polythens bags thie redudng the
plastlc waste disposed. The forest chus fillsd tha plastic bags with soll and
plorted small soplings in them, The forast chs wishes 10 adiave the largat
of 300 pamplings s that they can nurse them and provide them during the
coming yaar for plontoiion.

Feage 14
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Bel[lal Biyani Seiensa Collepe, Amnavati

Is the college staff
mod elling
sustainable
bahavigur faf
students, peers, and
community?

Do students modael
sustainable
behavieur for staff,
pEers, and
community ¥

Is the college
sharing learning
Internally via:
oPosters, placards,
messages 7

o assemblies?

o elassranm
presenfations?

L]
trainingfprolessional
davelapment?

a postersfbhullatin
boards?

o nowslelter?

o website?

Does the callegn
offor snergy
conservalion
lessons?

Is the t-ﬂllngq-
sharing its learning
exiernaliy via

o Paper
presontations?

o newsletier?

o websie?

Scope of Imﬁwmn ent ;

Al erganizelien level; the college needs fo Estoblish long term improvemant abjectives fo Furthar

It is confirmad that the below good proeices ‘os observed during the lozt
FAoeaament’ ore still procticsd

v The S1aff of the college willze the private wehicles for commuting.

*  The HoD's ore car pudiing.

*  Pleawe refer above ometments for odditienal detsils.

I is confirmed thot the below good procices ‘os observed during the lost
Agzeszment’ are uill procticed

*  The sudents of the college ufifze the stare ranspart for commuting.
Data ks shored vio posters, plocords and memnges. The foples Inelude
minimization of energy woge by avoiding wamoge, improvements on
energy efficency, minimization of waoler wostoges, proper disposal of
wastes. Pleose refar Annexure XIV for details

In oddition, College & nterocting with the Studems, Teachers and Society.
Flease refer aobove osessments pertaining to sharing of lzaming's,

it is confirmed based on the review ef varous publications ond Interocion
with siudendis and college foouliies,

The students are enccursged fo present projecs on tople related to

| envirormental nipacts.

| The college is also shoring the Green Audi Eeport to ity peers upon

gt} oo that learning's of college are shored.,

reduce energy consumplion end weter consumpfion and refled the same in form of dedieated

Enviranment Policy.
Conclusion:

=  Adive involvemant

ol Qiganization is obsorved,

*  Adeguate swarenesi amongst the students ond other siokehelders (focuby, other siaffs,
service providers, ele) is ebserved and reflected From their behavier,

A A A A A A A A A A A &0 8 A A AL Al Ll Al Al S A A AR B R AR RN NEER

Pngu T

Responsible Step loken by offsotting Green Gases by purchase of credits



frljlal Biyonl Sclence Collage, Amraver
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Creation of Awareness

e

Are there postersfguidance
dinplayed to remind
students and staff of good
pracilces?

Yo

Are the students aware

energy sourcesy

The mafar iawce of enargy f: sleciialy Taloved by wreps of (PG T
canteen, t-!:h:i;!:rlg_d'.-hwél. Students are” aware of theis soutces of
energy which dre ifilized by the college. ~ -

4

Ie callege tracking its
electrical energy usage?

There are dedicated meters [for college, Herary and hostal) which
meawres the eleciricty impartod by the college, The reading of
ool elecricly consumption: are incuded os port of i repon
under chapter 11,

m‘lnﬁmr "l'ntfm

* College: hox crented awpreness ameng fhe P

* The collage hak oppropistely diabled the screen savors and
Programmed ihe computers for sloe made ¢

Pleose rafer Anncrure Vi and VI

'I_]n I-El.l'd!ﬂlﬂ and stall krnow
wherg their water comes

Tha main sources of water are borewell woler. Borewell woter Iz
utilized for drinking, wash resms and cleaning.

| By B s conieh and swards 1 e of orie |

outside the campus?

iz el I ikesa
ik e = dhisd Jif -.-i—.—.:'lu||. at e o0 et "'I
The conteen waste i sent ta Municipal Corparofion disposal site.

Recommendation:

Please refer chapter 12 for detoils on recommendations ef waoste
maria gement

Carclusion:

Reeammendalion:

= Effective use of notice boords and igni.

The wage palicy of phatocopiers, fox machines
when In ute end "POWER OFF" when not in use.
¢ Pleosw iefor chapior 12 for detoils on recomme

l_

*  Yhible communicotion on envirerimental e,

and other equipment wers ks "POWER ON"
There iy no idle power consumplion,
ndatiens of waste monogement

Pnﬁ?
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Brijlol Biyani Sconce Collngs, &mravali

i Lighting

incandescent lights? Can
ey be replaced  with
compact fMugrescents

daytime lighting is Bmlred,

Efficiency, Bock-3, Chapter B, table 8. |

1= college utilizing any | The college fimings are frem B am 10 § P Thus, reguirament of

i Enargy efficent lighting Fystem is followed. The contemporary best
rey saving bl ;
{ahergy sxviip busbe)? proctices with recommendations on lighting by Bureau of Energy

Hinpe

I e

P

— Tabla il —mrimﬂ%w of Compm=aly Und L
Arjeemn | Y Cnlwar Al
Tvps of Lamp —Iﬁu_ Bslering | Typboal Applicatio

cardoicenl T ] 15 | Exccliest |
1
B lamps 668 | 3 [Gecdwar
dialmy
i pAl- 1)
Liavipge] (leoeceecer a7 Lt Werp Eomad
| baxen () i)
L —— Adu 57 £ Fau
CImrmY LERTE
LED larsps B EETN T [T
N

The torm reading light* normally refers
bght dedicated for readivigs, thus LEDs

Diffice, Chomistry Lob, Computer Lah,

ossessments in detaills.

Physically counted the instalied lights by
lomp, CFL and LEDL It I confirmed that
installed for lighting PUrpose.

1]

LED light has umen/ watt in the renge
lumen, walt in the range of 70-90

reom lightings. Fluoreseent lemps were ullized far closs rooms [os the
fome are stoted to be svitoble for office Mumination  level
requirements|. LED: are Installed s Prindpol Office, Administresive

Mathemeatlcs Lab, Physics Lob, Staff room and Electranics lob o1 @

measure lowords energy conservation during this yeor. LED lighting
wryey wos dhio undertaken by the Audit Toam. Pleose refor below

During ihe onsite visit the Audlt Team vigied eoch department and

te lamps or lights which feeus
were not considered for class

Betony Lab, Zoology Lob,

their types [Flusrescont fube
there iz me Ineondesesnt light

of BD-100 whereas CFL hos

Jlﬂmmmmfﬂidm”muﬂ&“mw
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Brijled Biyonl Science College, Amrave

Recommenciaion: ' 2
Az por the replacement palicy the cabege should install LED fighs fn tha

cluis roouns in place of conveniional tube Ughtz. The CFL lumps® should be
replaced by the LED fapnps.

more  obvious  which
:wdh:h:u relate to wihich

Hiis the college evaluated Tha Iuluh-nng drrangenients are well bolonced. with otrangenients - 1o
cpporrtes g tor | sulich ON cad OFF lights deperdont. Thire are. fherofors
opportunities o reduce practically mmﬂ nrem. :

Nighting in overit sreas? : ;

Are the Hght switched | Seisch AFFa RG] lucl F; i

duly labelled to make it ga = ore ucld, The fon !M'Il:has are adjacent 1o fon

tpoed regulotors. Light switches arg artangad in order of lighting,

liances?
Are the Tights :iwiﬁimu
parallel 1o, .'-\llll‘id.mu ar in
_naéj

| There I minimum o proctically rrsahl’ﬁuiﬂe uze of Hghs :Iurl-th ﬁimn ﬂme
amm"“ﬁ,_m lights.

-u!-"IﬂE Eh:rr'h:"r.l'ﬁq- structuse hins it
| it

ﬁfﬁﬂ‘ﬂyqj
.-H_- :|--_=1_;'_.

"|-|-|_ e

: 13

5 the t‘.nlhge u‘lllli.hg

'r'f_-s,I ru;nuruF Il.gihahg is firsd prm‘arm

l:rm m-lin Ighllng mwba
switched off ard
dedicated  lighting be
used?

natural  [fighfing when
| possible?
For :Ihﬂ-!plm-ﬂi&:ﬂ'ﬂ‘e- The poficy of '1:|:|-J

rooms, l'«'ﬂihﬂf kitchen
i .'F%l!'?'%?:-ﬂﬂﬂ'#ﬁﬂréﬂ':fhiﬂﬁﬁ n

e | the respective HaD.

A m:h there ars ru;. :Ie:Enn'rnd lamps which can rzplm;u :wurhnud

i A0 whritch ﬁ-t hts ‘mnd gther rical
‘Equipment '\I'h'hél'l Il'lfqir un_i.ﬁ:fl %g.f ﬂppmtm mﬂzﬁ%mh
@voidance i ane of core raspansbilities of
ﬁ”"mi."i’ﬂ-.f"a”'[ tirs o1 Useful goin i practiced over

I.-. ."-\.'.I\.'-. !tﬁmdtﬁ{-l H‘?Fﬁ]ﬁ
ld waziage - | et oy T e,

oy

aaaaa

3 : T : g T e
S
¢ lightings i b f b md!:'lh* -7 —hb" i

Hghting. However, redundant lighting can be switched aff when it s not
requined. Lights above detk con be operated and other overheads
IJq-Hi oan I:I-I veliched uh‘

Iﬂﬁﬂmﬂl
skylights necd eleaning
to allow in more natural

(L] r:ura :md
regular cleaning schedwes werp n-'h:zlrw:d by the Audit Team during

"ﬁ*f«%ﬂw.. :

| AEnmers?

(e o e

the course of Audi.
ﬂﬁr‘ﬂ}é E." ﬁpﬁl "i:;-l”iﬂ.- ﬂﬁ? ﬂmﬁ 1“"5 |h"[l!-'ﬂﬂ-.

-\.—-\... .

place  to  immediataly

repe inaporable
ooCupancy light
Srnsorsy

l..
k there mechanism In

HA a5 o l[ghT ierunr f$ ll'u'fn"l:ﬂ-.

* The CHL lamps heve problem os they somtain mereiry. Macoory is wary toxklc 1o hismon heall and o

I rorIment,

Fﬂuu 19
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Beiflal Biyani Scionce Cellege, Amrevali —
Wl s e " -

contribution of the LED | The vale iz determined ond presented under Annexpre V.
lighting?

Further Scape af |lm PI#";EI;MHI:
Ax per the replocemeont policy the cellege chould install LED lights in the clats rooms in place
of conwventional fube lighis. The CFL lamps® should be replaced by the LED lamps.

A dedicoted stabilizer can be installed and the lighting load con be fransferred. With the help

of voltoge rogulatien, further energy savings are possible from the Hearescent lomps, Please
refer Balow table which provides impact of energy sovings from voltoge reguletions [referonce

Forticular 10 % lower Voltage 10% higher voltage
Fluorescent  Lamp  Light Docrooses by 9% Increases by B 9% | =
Owtput
Fluarescent -i;;ip power | Decreases by 15 % In:r-uus_hn_; B.1 %
consumpfian

Conclusion:

* During this Assessment it Is verified and is confirmed that Brijlal Biyani Sdence College,
Amravali is execllent with retpect to the vsoge of doy lighling. Sufficient lux levels
dose o 200 are common on the werk-stotions and classes. Survey wos undertakon
with students and employees with respedt fo lighting efficocy and ne complain was
identified within respec! fo the sulfficiency of lighlting meosvres,

#  Minimgl lighting lood iz cbserved during day lime as college mokes good use of
derylight.

*  Roplocement policy fo further improve lighting efficiency (o8 sloted abowve) s
implomanted,

* The CFL lomps have problem o thoy contain maroury, Meroeiy b very Seaic be bumen health ond the
enviranment,

Fage 20
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Brijlal Biyari Science College, Amraveti @

4. Cooling and Ventilation

How are the Ajr Euﬂdltlmmu The AC mage very high os the temperature in Amravall s
| Gontrols? For the local controls, | comparalively bgher (Max temparofure is abave 42200 hoties

| how B i= ensured that AC fs - day in Amraveli was regltered with temperature of 477).
i working enly ON whon necessany.

| What is temperature setting of the
ACTY

"ﬁhn s the ma:h;msm -nn-gi: huﬂd!ngllﬁaiwﬂhrh&k&bﬂﬁnnfdnyﬂbﬂ- wmd
ing hest in-grace? Are th (heat ingrace. Blinds ":'iéi.mullnﬂt-hl;mtmj
'ﬁ?ﬁwﬂﬁlﬂ ﬁm’ﬂ refloctive imuj' in-grace. lu bﬁﬁl’ﬁﬂnp antirme:

| l'!l:ﬁ.’l&‘ ;ﬂnr gﬂrﬂl i el ol

B e g e |n|m1w., g e S g proctice s
|w1l1dm ciosed  when Al maimalned,
conditioning ks on?

sl

s ihere 3 scenariowhens air - There. are. ﬁngnd.'-
mnlﬂ#nlnn wastod in “ﬂ!ﬂﬁﬂ *imj:dmem to avoid I;p
nmu:.ﬁ:mr.h nd:‘ndﬁhnqi'ﬂsr i _

-qﬂgﬂm? g e

m Ell'lr-ltﬂl'.md mﬂgr Iihutlui Fuﬂmn-dng the sustainablliry prudluu ﬂ'u mlhun has pﬂ:ll:l.l"ld 03

AC's utilized for eooling number of ACs which have 5 star ratings by Bureau of Energy
Purposes’? Efficiency. Thase AC run for overege 3-4 hours in the wmmer ond
TNy SEasan,

*  The newly installed 03 mumber of ACs are 5 star reted
Initalled one in botany lab and two In eomputer lnb.

| These AC's run fer 4-5 hours during summer and ralmy

{ seoson,

| |+ 01 cumber of old AC without raiing is installed in the

| Principol’s Office and i mns for & hours,

* 01 pumber of AC withowt rating s itolled i
micrabiclogy bab and it runs for 3 howrs

* 03 number of AC without rating are Imtalled In computer
lak

Recammendation:

As evaperative cooling is preved technalogy in ond allows kigh
_mfrdircﬁuguikﬁmmmﬂhmfgulﬁ{ﬂﬁrﬁgj

_anu- 21
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Birijbal Bivani Sclonce Collegs, Amiravatl

wnderrated ACY by evaporotive cooling. This will roduce G080 %%
wlecticity comumplion

The AC tomperoture should sef obove 24°C which i cansbifent with
the guidelines of Ministry of Pawer? for HYVAC opplionions.

Sl I scope for the use of avaporative bosed cooling which iz
erergy eftective compared o the roversed Bryan cycle Le
Vopar Compression Cyde. The bosic reasen for the some |
indalled system oy COP of 1.5 KW/TR of refrigerction
compared to evoparative cyce which draws 0.3-0.5 kW bassd |
on the size of instoliotion 3 |

Hecommendolion

* College must replace the existing old AC's in the collego. AC in the Prindpal's cabin needs fo be
replaced en priosity,

* The AC temperature should wet above 24 *C which s consistent with the guldelines af Ministry
of Pawer for HYAC opplications.

¥ As svaparative cocling is proved technology in and ollows high number of alr changes, it is

recommended ta reploce the existing underrated AC's by evaporative cooling. This will reduce
60-80 % ebeciricity eansumplion,

Conclusion:

* PROCUREMENT'® and installofion of 5 and 3 STAR AC is observed as one of energy
conservation meosute. The selection of AC Follows the publicly trocoable solociion
mathedelogy which is mix of feasibility and perdformange.

* Maojerity of ACs are neot raled, Recommendation is already reised. Pleose refer the

Bl &
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5 . Operation

of Electronic Equipment

Mre compulears, prirters,
photocopiers and ather ¢ quipment
vwitched off of the end of ile
du:,lE

.

e

I¢ there ony mechaniem by -which:

.........

thi - sopméins upd .nu!:a.-r i;qﬁpmum-.
ba eontrolied

An: '.hr la:mm ﬂrara.muahled?

| The college has oppropriotely disobled the scremn wivers and
ﬁFqgrﬂmued the coniputers for sleap mode cperations, Flecw
H‘ﬁrhﬁmrunum"i'l Ll

ETT pleose refer ohiove osiassmens,

mgmrrmrd Ih
‘Mﬁﬂﬂfﬂ‘ rn-.ig

Empum are prngrmu:l for the sleep i:p:iimllqh.

Is the user erfnssied wilh 1hu rlghtl
te modify shandby sattings? |e.g.
TWs, LCD projectors, prinfers sic.)

H-::..ﬂw college l‘m Ihu -nd:rmu-lrmt rljﬂ's. Swh dmmgm cormat
be nitlated by wsers.

Wﬁm’hmﬂ the phetocopiers,

fox - machines ond ﬁmrr".

mﬂﬂmﬁuﬁw ithirml'd-n.l'ﬂﬂ'lfﬁ;ﬂ
:[n ?Enuw Saver! mﬂ-ﬂwm#ﬁ

:“!‘r =t :

.r'.-:. ¥

_“‘ | |_-_[|H]ii-_'|' B o E Sl g Y

s The usage pulliqr of |

e, Fax mﬁﬁ‘ll"'“ and
Ll :"-:-Hl,‘\tr equipmant users is "POWER ON'! when in use

i ']i-nmrinnrumpﬂn. et
il I | s
i

and “POWER OFF" uhen not in. vser There is ne idle.

P p-;:l'ln'Elr management
seltimps  enobled o all  the
computers/  monitorsy  all-in-cne

power management aetlings g already desoribed chove.

machines®

Al mackines are qmrn:d |:|-"_r 1I1- nqu.gn A?Ilni .mped- by

on: i

cammendofi
e b ‘wsoge policy of :Ehuhpuglwl. fox m-.-mnn and other. pqpipmﬂ'l u-m u -anen

E .“hnﬁ *win in l.ln q{ld

e |

S SR

"FI‘-?WER OFE" uﬁllh mﬂ' in uge. Thers is M Idli pmn

-a”:m...__ !!-:!]!F_ﬂﬂ, s Rt
'E‘E‘;.I__.;-.. -- 2 R Sy
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Buijinl Biyoni Sehonce Collige, Amrave ﬂ‘f—ﬁ-‘!
0. Water Management

M

Are any water leaks identified7 The wrinaly are fushed pefiodicelly and menvolly, Simple fops
ore inttalled during 2018-19. The winak ors equippad with
push butten tope. Please refar bebow rocommendetion.

Afe taps left running? Mo such instonce was observag,

Aro there any dripping taps?

Do taps need maintenance?
Aro push button taps utilized? Qmummmmmwawmumﬁﬂmmﬂ.

Is waler escaping from overflows Mo such instance wor idamified Hu'rlng ansite audi,
eiher inside or outside buildings? |

Has the college instalied low-low |
favceds, automatic faucats, andfor
faucel asrators 7

ﬂi:umrﬂlnduﬂ.n.n:

College con instell the low-flow faveals, cutomaiic faucats, |
endfor foucel cerators,

: :Im.mll HE:HE;:II;EH bovrfloW | Plocse rafer abave recommendation,

Has the coilege caliscted rainwater
for ansite watering noods?

Recommoendation

Caltege s wiilising the groundwaler for drinking, washroom
and cleaning, However, there s no roinweber harvesling
sydem installed. The college is in process of Installing Ihe:
rainwater harvesting system to  ulilize the rainwaker |
| harvesting peteniial, The actuel quantity of harvested weter
. | will be reperted in nexi annwal ossessment,
|Is the colloge collecling e | g It s advied 1o colleg B ed water Cunite, |
condengation from ARG units far R e et iy 3
ansite watering needs? ==K MRS, e W o R R
Has the college optimized Qi [ A3 per the latest publication Tram "The Hinda® drip Irrigation is one |
| Irrigation system for gardening t6: of the most impartant measures to adileve “more erop per drop”, |
o operate at night or early moming | Share of Agriciliure esnwmption i approximetely 03 per cent of
hours to minimize evaporation? | Incfia’s water resources, fhws opproximarely 17 per cent welsr
o water the minimum time and "=°0Urees  ore  ovallable for  domestic n.ud industrial e |

Trequancy  necessary for  the

Chttsae/ S wowrve '
applicable vegotation? more=crop: por-drop fortide $77E?7 Leca).

The Amseszment Team noted thar cellege I villizing the RO rejec
water for wafering nearby plonts. Fer red of gerdening area of
college, 0 & noted thet there & no drip ar sprinkler oysem
Implemented by colloge, however the plonty are wolered by mug

Poge 24



Brijlal Bryoni Sclenee College, Amravati

b e = and bucket by dedicoted Tesenree. 0 |
|What is amounl of min water No roin woter hum:r:rg eysfem iz rlled, . Becaminendation is

harvested? | alreody bsied. The colegs ndminisratkan nepds 1o axpedite the |
it 3 | instollation: of water harsting - ptem m:iurmr Hie |;|r|u|..|1|:|
| walor tople.

-j|l'ﬂ- thare _ip.n]r :nmmumwuad —— ety o L
projects  implomented by the | *  Awareness programme on Yermiobure wes wdertoken For

colleoe T CarmLniby.

* Compa: menure [though in small quontity] i aise giwen ia
ey lree of com ar uHlized in hauga,

= Cleanliness drives under ":;wm:h Bharat” & underaken h;r
college M35 unit,

| . ‘hnddmnﬂmmnmnrgmnedh ealin

i, LR 6 nﬂl ta ﬂm:iﬂn Ihﬂ MW , aufem
tra o *"“*”""‘”"“’“"‘"W""- qlﬂnuwmﬁﬂ_. e
*:Fni inl.lndl 'I-h mmn-:rng “mii'm!ﬂltﬂmmu }h! i

fun:luilnm.

The follet washrooms are equipped with the push bultons.
Practically efficlent measures are implemaonted for gardening,
RO reject walet Is supplied te plants.

College installed ralnwaler harvesting

¢ A Woater Quality
ﬁ

ls the college campus makstained cean | The calloge premize & kept deon. Thus the chonces of btar
polliting weater foble are negligible. However, plesse refar
belaw “Scope for Imprevemeani™,

{ Scope for lmprovemenk
The disposal of chemicols from the chemical lob sheuld ks
captured In o dedicated pit [Bolated from greund] ond further

| shaps of hondling demicals should Fallow bess prodices,

lo mirimize lifler polluting water lakie?

Foge 2?
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Briflal Riyoni Science Collegs. Ampavat] b
Hecommendahion:
College should appoint independent third pady for drinking

water lesiing al leost ence in g semester,

Recommendatian:

College should appoint independent third party for drinking woter lesting a1 Il once in & semechor |

Conclusion:

The students, staff membars and guests have access to tlean, sefe and potable wales,

8. Renewable Energy
H

ks the college having solar, wind, or Calfege Monogemant hos intreduced sobar Py gener ol e
other forms of rencwable encrgy 7

The shore of rencwdble energy comes so 11,53 300 O
electrical energy,

is the college purchasing renewablo Lnly Geid alectricity it purchosed, This [s werifind from . fhe
| power from third party or renewable subimitied bills,

energy ceriificates for its eleciricity

usey

b5 the :uhEgn QHFHHE renewalsls ENErOY | Yes, Shrderts are olve e
legsone ! programs 7

:-w.rn;]nd o present popers and make
aidigrments of renewaobla anergy.

Coneluiian;

The confribulion af the renewable energy needs fo be Improved from the presant wvalue of 11.53%,.
College Managament nesds ts develop long term adiion plan in this ragard.

B is noted that emicsions offset aré purchased fa compensaln GHG emisshans,

9 « Transportation
%

I5 the college providing ecodriendy or less GHE  The S1aff and sudents of the callege wilize the pubiic
| ntensive ransporation matching servicas? iExample  wansport [Stone fronspart) fer eammatieg,
|.2rpoois, colsge bubes ste) — pa LRI GEs e Dl

What  are the good proctices  pifraning o | Tt e “‘ :I,i:‘?r e s, |
Transport? | The students tfiize siate trarspar ahd cpels A et
[ of- coimmidesfion, The wie of cyde f encawroged. o |
[ parking Jot aliews only parking of cyeles. Mo fasd |
| Ml “bosed  wehicle cre - ollowed  ofher thon nff |
i} rném]:u:—rl: wha greluslng bwo wheslers o3 mode of
| rransport :

"= {38,806 [college electricity) + 21 750 (hostel) + 8,060 (library|}f{11,762) sclor snergy
=11.531%

Paae 26



Briflad Bivard Selence Callege, Amravotl e

Enﬁt]‘uiiufl':'

'I'he college - manogement, |I5 amployees and  the :students ‘observe good p’nt‘hr.-!t of
kron lpnrl'nhnn' :bl'n'mul‘tlhuh. +

] O.. Purchasing Praclices

Describe the  purchasing 1t | fagly tha college hos purehased the m with 5-silabiabing,
confirms the hel[erbnvlmnmenlal
porfarmance? | Printers with l;Iuph‘.'t primineg '!n::ﬂlly II installed ot the office, |

Thare Is cutture of the tws sidad, |:|r‘rr|‘|h-ﬁ! Pnpm [ ‘Faesl e atined,

How coes the coliege imit the . college has RO l':rsl'rrn, |;l.n:'.||1| ang mwd '-mllh '-mrer Frml

f:?:::f‘i::m?nﬂmam Rotie RO system, Single serve boliles are net ilized unless requested |
l:l}r the gt

l5  the cellege | having Cwler | "l'la-i 'Il.n-‘whnrd“l:;:ulu:rs are cmﬂeﬂ 1o cutpal of RO :.:rsl'cm

founiaimfstalions io promale :cuql
ﬂlﬁngnfnzunhlgt'u';‘tur wﬂ? | Eln::]: uﬂ:[ pn!:ul:-ln:! witer g |:|H:|E|:||:||= 1o stoff, shident and |
3 ﬁ".l s .T.{ ST

T . Biae e —endf [ .
1 - 1 o7 et i 1! da i das X i

I

Conclusiong
The GHG infensive technologies are wiell monoged.
F DEUE B thi rnplq.:g-n-'.r: ol o F |.£'|-|1| ng.oE per above chaled recommondolicn needs to be consideied

Farus of the reenmmendation padalning ta the replacement of AC with evcparalive cooling nesds 1o be

One sided poper-ds ulillzed by college fooovold vso-of fregh papers

P‘,;-Hg-:l far the d-i-;p.:.gnl of Archived papar Heeerds needs bo ba formed b':.' collage

Poge 27
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I1 » Energy Assessment and Carbon Footprint
“

H:ﬁ. . the Yer, the energy owdit was undertoken and electedlcod mesurEment-were Underaksn of
End:etﬂ.htn ther cellege. Flease rofor the Annewxure ~XVIl of this regar.

energy audit? . )
Energy oudit i on effedive 1aal s identitying ond perming & comprehensive Energy

monagenent progrem Energy Auvdit highlights the crecs of enzigy savings, thereby

reducing the energy cosis. The following ore the mabor consumers of mbectrichy fn the |
facifity

Compifar:

Lighting

Adr-Conditiring

Fans

Fumps

| Other Lab Ecuipment

What are the | The Assessment Team undertack the analysis of the college premiie:

S R R e

steps
undertaken ¥ Toshudy elaaridty billk
diring.  the ¥ Stady of ligh o 41t sl
onergy audit? ¥ o llghting system and it measwement,
v Aly eandiflaner
o Study of loads in poribulos ot the IT laky
¥ Lsoge of Remewabile ENETIY dysiems
" Identification of energy seving opportunlly end energy conserwaiion,
: o

e A The energy aiessment Invelved desk roview and cnsdle megiiements, Bavlaw of Erl.‘rg}'
e .dg::ﬁ];ﬂ | bill recelved from MSEDCL wos wndertoken Review of lighting, HVAC, fusl utage,

| pumping systems eic. wos underioken. Energy conservofion and swing opponuwitie: ore
ifentified ond induded balow,

| What are the

| Below energy comervotion meassres are suggorted
suggestad |
ﬁ:ﬂ{num " The one switeh for college comcept should be implamenied in ths callage, This =il I
| measures? aveid vmwanted operation ond waslage of eleciriciry, '
I ¥ There are 40 W tube lights with copper chokes, As per replocament policy the
LED tube-fight should be installed. The T8 LED tube hos waMage of 14 W, Tl the
energy saved |5 40-14 = 24 watt, A5 per shudy there are 243 tubes of 40 W in |
college, librory and hostel. After the replocement beted on fallure the energy
savings will be opproximomely 20000 kKWh, With average eledrichy cosi of INRE
&,/kWh, the annual vavings will be approximetely IMR 120,000 per year.
¥ Air condifionar thall be opercted betwesn femperature range of 24-289C to |
mointain lower cooling lead an compresaor to save gnergy.
¥ The existing nar-star laballed AC's thould be replaced by the J-star{daily usoge |
af 2-4 hour) or S.star ACs |doily uwiage abeve 4 hours) The energy savings will |
Page 28
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ba opproximately (#500'7 X 84 /37 = I0000 MY per yoor,

I ¥ Apphosilon of evoporative cooling should be promoted In ploge of AC's, The
bosic reowon for the some instolled system hos COP of 1.5 KW/TR o
n:fl:ign-rn'll'm nn-mpn-r:l;i o E"'d'dpﬂ-l'ﬂ"“'-'-ﬂ -E)'Cll which draws 0.3-0.5 KW bosed on
the size of irstallation. | even the 5 non lobelled AC ore replooed, then ths
savings will ke [1-0.51%300. doys®4 hows per doy?s [member of AC)= 3000
kv With cost of INR & /kWh, the sovings will be INE 18,000 per year,

¥  Solar energy opplicotion I recommended for bofiery charging of UPS. Salor
paiab con be irmdolled on the remaining terroce oreo.

Al Closs Rooms ard loks must serefifze sdudents regarding epiimen e of
clectricol opplionces in the room e, lights, fons, compatens

¥ During onsfe audis, it is observed thal most of the tube lights in o closs room are
kept OM, aven though, there is suffidert light level near the window cpening. s
such coses, the Ilghr ronw naor Fhe owindow ma’y b k&pl‘ FF.

¥ There Is ne policy on the uie ond eperafion of elecronic Equipmends.

¥ All computers 10 hove power soving s=ttings fo fumn off monitons and hord dives,
say ofter 10 minutes/30 mimtes. The eledronic equipmaent like copy mocine
sl b wperated Tn O/ OFF mode.

¥ The camfort alr condifioning femprrature o be set between 2470 10 26°C

| " Lights infoilel orea moy be kept OFF during day fime

I A — — - e ——

| Has the | Tha calloge hos coloolated the carbon *H‘I‘nﬂ'lt."l’lu l'.‘lIIlﬂ Wllﬂlnﬂﬁ]l- o 5l:l|:||:l-e-i‘ arnlislun
: :::E:“ﬂ e (elaciricity purchose from grid) is ovaitoble.

carban

What  ame

¥ Printers are shored,
| gpeeinl ¥  Renewoble energy is wilized,
Ewnm ¥ LED lights are instolled
measures ¥  Mew procurement includes S-stor AC's
undertaken? * Installation of electrarie fan regulators
¥ mstallation of submersible pumps
Aw all the | The emission source pu.-ri-nl-nqu to grid based atadrldr'p source Is colcloted. Scopns0]
applicaiia emlssion source dafo peraining to PG comumption are coloulated, for Scope-03
emlzslan wleciriciry bills ore considered
EOUTCEE

I caleidated? E.pupa-lll Emissions:

— -

M pnservatively aocounting sovings for 1 fon. bitpn/ fwerw mylloyd com /o tomer-service /oceneray-soving:
charl
1ion Inbelied AT

iCansidaring comervatively averoge 4 howrs o doy operaficn

i 2%
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LPG Condumption in -l:hEr;ﬁI;l;‘llr.th

LPG consumptien In Gils Hostel snd

EEntrator
Kg kg -y
2200 57
Equivolent Scope-01 Bmitshonsre a1 belows i
This, Scope 01 emisions ore 9.45 /0.9 = 11 100,
Scope -1 Emissions are tabuloied ep Fallows:  «
Month Pain | Hostel | Library
building | meter | meter
kWh KWh kW'h
_ Aprag 2015 | 1789 | 653
- May-18 ] Q 0
Jun-18 G56 295 239
Juil-18 3a08 1617 E72
Aurg-18 4078 | 1907 | 6o4
Sep-18 435 1482 G0
Cht=15 fE53 LYl | iBa
Mow-18 ES] 2152 T48
Dhec-158 2531 1182 434
Jan-19 ITET 1149 412
Feb-11 JERD 1569 L0z
Par-1% 3048 1249 36T
Total (KWhj 23052 | 14913 | SEGO
Griid Emission Factor as per CEA Version 14 0.91 L0,/ MWh
Scope § Emissions are(1CO2) 55

_ Scope-03 emissions = 487909 = ~ 55§00,
| Total CO2 emissions for finandal year 201813
= Zeope-01 + Scope-037 dmission
= (11 + 55) 10Oy
= &4 120,
Corben Credits Purchased
64/0.9% uncartalnty facer = 73,33 = 74 1C0,

Weblink of purchosa of carbon credis.
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higess ! L wsrogiste -.r'E' ars.cem my ad yl &/ rpl ey e HEDET S HWiskh= 16159

l Snapshol {Ediiied)

| I— - - — r 1 .—I e
EdB3- ]| Adpri | ¥ [
SRR 401- Erminrprives
| 73883 47 4- Limised Seile
sy Sokar PV Verlfied || Byonsl B GHG
| e 74 || vessn 2z || VCSEDISSI R L Corban Edence || mminsiora || 037102009
| 5&3- et Lhondard Cnﬂngl.-.ﬂ CHifsetting .
ja122011- H Ggaral, e
l JIA201 20 Indic J

I 2. Waste Management

* Hew age ite paper wasie via:
0 mm ﬂw I‘I!IIIIEI'IE... nigte- Aaking, and |
‘& setting pi‘l-'tt-uﬂmﬂ -mmwhﬂ to defauit 1o
duplex {doublé-sided) printing?

o reduging. marging - and white space  @n
dﬂ:muﬂﬂﬂﬂmﬂh pﬂu‘bﬂ'ﬂ?

‘o printing multipla pages per sheol?

o munimizing  papgor cﬂﬂ'ﬂlﬁﬂl},ﬂlﬁﬁl with | ©
tamiligs? |

‘o opting out of urwanted e

‘i the college undl-r'lnklngcﬂ_ﬁb'_élinq coflection for
additional recyclable materiale—like plastic bags,

| GFL (apiral) Hght bulbs, hatieries, mm: paliches,
candy Wrappers, ummumninﬂ' :

o

s The dow room ond labs are wall, \'HLti'lnl-u-d
ond spociou. This minimizes suffocation fe |
_mldurrl:- by Irqnwhg alr &mngﬂ and hepee
“the alr ql.lnhl'l':l : |

= The -nul‘iupl ‘hos, udﬁmﬂ! the duplz printers, |
which- :ﬂﬁﬂw e complete wage ‘ot the
pape l:l'-l:tl!. i

s The Intemal -;ummuﬂm- and  watlais

Eirdhﬁﬂn‘ll'lm- tu'ﬁ*lﬂqu cone h-'r the d-ldrnmlt.d
meais Tke ameily sme and whotiopp. The |

college 5 o5 helow.

| Diftetent bypes ore generaied within campus wihich '

inchude

&  Coileen  Woster  Muricipal
handlet the conteen woste, I ‘is outhorized

| govarnment funcicnality for woste disposok

! o E-Waste: Tha E-watte gerorally includes the

| b, CFL, LED, slechionic wete sic

: . : Fooe 31
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During o dte visit #l i absersed thot the »-
wostel ore fefoined of voriws lob: ond s
frogmerded imanner. Thare H pe dedicoiod
mechiniun 10 idenfify, dbipese and store The
e-woile. Collegs hos yet not signed any Mol
with  outhorlied openclas  for  e-woda
handling or purchose of slecironic serap,

Recommandafion: College  must dasign |
dedicaled mechenism of e-waste disposal to |

collect, segregabe ond dispass the e-wosla.

*  Blo-Medicul Waste Hondling: The Eioe .
medicol wostes are indnerated ond londfilled |
intide compism.

Recommendaiion: Callege must sign Mall for |

the bio-hozordous wosies. College ean aluo

imstall Incineratoes o girls" commen ream For
disposal of soniory waske. This will allow
dispetal withoul any feul smell,

= Recycling of BO Waele Woler: The wosie
waber from BO Is recycled for gorden use.

« Chemical Woste: The chermical lob is |
discharging Hw woaite fo graussd,

| Escommendation:  Cellege  must  [niliale
| appropriole  messures  [Cement  pli, pen-

permeable typel for disposal of chamical
[ wasies lo avald sail confomination,

| Flecse refor Annguure XI and XV for details |

| Concluglan:

| Weste Managemen! needs improvements. :
| = s

! Recommendaiions:

+  College must design dedicaled mechanizm of e-waghe dizsposal fo called, segregaie and dispose
the s-wasle.

¥ Caollage must sign Mall far the bio-harordous wastes. College eon als instoll inelnorators ot girls' :
eamman ream for diapoial of sanilary wesle. This will allow dispesal withaut any feul smell,

¥ College must infliate epprepriote measures (Camend pil, sen-permaable bype) For disposal of
chermicel wostes 1o ovald 1sil eantamination.

Poge 32
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I 3. Plantation by College

W

= e

5 H. Botanical Nome Wernocular Name Family Total
ail. Mﬁﬂ:ﬂ-;._ Erelu neaem Maliscooe a5
0z, Arercity graficn Sirhuslshud Mimosooeoe (o7}
4. Aurachario o & mas e Cuprasiocean s
04 Apnacrr 5p Bobbul Mimosoceoe 13
05, Aoyl g Lily Amoryllidinae o7
(k. Aloe vera Koriad lifoceoe i3
07, | Arum ir Chamlcora Aroceas 04
CE. Asparape racamass Shotowori Li¥ncene 13
0. Aegle marmelos Basl Rulmcean o2
10 Bawgoinvillen ilis Beaigoinvillen Hydaginacean 17
17, | Barleria prafienss Kerta kararil Asanthaceas [
12, Borisvs Febellifar Fan palm Argcaceas 15
14 Boulinia purporen Eochnar Ceainlpinooecs o3
14, Cenier wipmen Eonsaed Cecsalpinioceos (FF)

5| Casora etcrdenialiy Karichon Legsalpinioceoe 10
&, Caassrer Tiadobs Amaltos Ceasalpinioceos 1-¢
14, Conna indiem Koddhadi - Cannsczos oz
18, | Cyeas ool Grreen sogo Cycodaceas ar
| Cyoas revaluto Aogo palm Cyoodocens a9
20 Crodon 5o __Croten Eupherhicouss 04
21. | Clerodendrum phdosmidis Ehandudhaldon Yerbenaceos i0
e Cher odlorcrom  sarmatum Shorongl Verbenocede a9
|23, Cymbopagon markin Tikksedi Popcene 04
24. | Clitarfa fervdalen Crodeoing Foboceas o7
25. | Cothoronftes romay Sadeafuly Apacynocecs 10
26, | Coasalpiwn pulcherrime Pride of brooms Ceazalpinioceas a5
_.]'_?'. _D__ﬂnm'l ragho Gulmichor Ceozalpinicesas 11
I8, Cluwreirfes ropas Duranio Yerbanocoos 54
29, Dolbergio sissoo Shishom Fapiliaraweos V¥
30, Evenlypius plobuls Milgiri Myracaoa s
31, | Eryitring phisboides Pem|ra Papllonooeos a1
32. | Eryfhring rarisgale Indien caral rese Paoplicnoceoe (1]
3. Ficus religioso Pimgal Moraceas 1o
34, Ficua glemerala Umiber Morocoae Q5
"~ 35, | Hoomaolia painng Fire biush Rubdoceos 032
34, | Hibistws popoines Pares izl Malvaceas 01
37. | Hibizos rosasinensis Jaswand Malvaceoe -]
34 Ixoea parviflarn Tordh frec Fubioceds 02
A%, | Jolrops cuntes Py =i nut Euphorbicoe oe 04
A, Jagminum samboc Munrg Qlescens oe
41, Juminorus sombac Junipar Cupreisacooe £
47, Kigelio pinmofa H_nru_h| Bigronloceas qi_
41, | Kigelio sp Bignonioceoe =]
dd. | Livisdong rabmdifolic Toble palm Aracacens 14
45, LnE;_;h‘mnﬂp ApsCiEse Jzrul Ly thiFeae al
A, | Michelis chompaen Sanchapha Mognolloceae al

P'ﬁ;; a3
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| 47

T:_';'I-_I:!brl"l'ﬂn inedicer

MangajAmbn) Anocordioceor 02
4. Marrayer pancufois _ Madhimali Kutoceos Bg== ]
A% | Mello azodiegdh Bakain [fndonger) _Melioceae a1
A0, | Mimoso pudliea Lof=arnti Mimororeas g
&1, | Mimasop selemg Behul Sopotdceas o7
__53. | Weprolepis Sp, Fem _Filicocens 0 J
|53 | Prosopis cinerario hami {Endongar) Mimosoomos ol
44, | Polyolthis kenpifolia Aihiska Annanoeag 20
38 | Peidivm guojove lam Myrtocaoa a2
56, | Phyllanthis séruroi Bhuidawaln Eupharlloceor 17
57. | Pidronjivn rexburghi Jvangutra Putr amjivecean o2 -1
58, Pronus duleis Biordsm Eosoreas 02
9. Pires romiurgl i Pinooece 04
A0, | Peltaphorum Sp. Yellaw flome rres Coosalpinaceas az
&1. Punica gronatus Anar Punitooeoe ]|
62, | Plumbogn revanicn Doctor bush Flumboginocess (4
| &3 Rosn indiog Galak Rosoocas 04
b, | Ruelio slwples Elue bell Acorthoreas 12
&5 | Thevetio peruviana Eirfea ADOCyncicige 08
G | Tederropmontang divaricaio Swostil Apocyndaians 04
&7. | Thunbergio erect Bush clodine Aconihacesn ai
68. | Tridex procumberce Earmbarmadi” Artoroo o 25
69, | Thite plicat Widyo Cupressoceos O
F | Tinospora el olin Gulwyl Manlspermoce oe ]
Tl Teeema shans Yeliow bel Bignaimio s os =]
T SpEypivm aromoficusm Lowang Myriooeoe aF]
T3 | Sorocoiefen HAshekia Mimasoreoe 190
|74, | Sido alba Sido Makvacean 15
£4, | Vil quodrenguloris Haodjad Vilacede 05
Foge 34
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Brijlal Biyani Sefence College, Amrovsti @
L Anapwure = I List of Inferviewed College [ Shudenh
Sr.No Mamae Designation
1 O, Despak 5. Dhote Principal, Chairgnan
7 Mr. Saurabh Rathi Management Representative
3 Or. A, D, Rangari I2AC Coordinator
d Cr. P, B. Raghuvanshi Head of Dapartmant, Chomistry
5 Br. D. T, Deshmukh Head of Departmant, Statistics
E Or. 5. B Katsks Head of Department, Zoology
7 Dr. N. H, Shahare Head of Department, Botany
E Br. G. D. Agrahari Head of Deparimeni, Elestronics
] D¢, A D. Rangari Head of Depariment, Physics
10 Mrs. P, R. Agrawal Head of Department, Mathematics
i1 Dr. V. &, Tondre Head of Departmen!, Computer Science
17 Dr. 5. G. Ishwarkar EVS In charge (Senior College)
13 M. K. V., Bhopale EVS In charge (Junior College)
14 Mr. Dinesh Maniyar Cantenn Manager
i5 Mr. M. D. Mahajan Adminisirative Head
16 Dr. A U Pachkhade Regular Campus Users
{Morning Walk Representative)
*Post Groduaie Students
Represenfolive®
17 Mr. AR, Ugale M.5c. Il Botany
18 Ms, Mansi Sharma M.Sc. [l Chemistry
19 Mz, Tilotlama Umbarkar M.5c. Il Electronics
20 Ms. Shradhha Bhavner M.5c. Il Computer Selence
21 Ms, Avantika Mankar M.5c. Il Mathematics
22 Mr. Shubham R. Pahalajani M.Com. H
*Undergraduate Studenl
Reprosentalive®
23 Mz, Mikita A, Jain B.Com Il
4 Mr. Saurabh 5. Mushade BBA NI
25 Mr. Aniktet B, Guhe B.So. lll
26 Mr. Shubham 5. Vyavhare BCA I
27 Mr. Amansingh Chavan BNec. I
Pagsa 3d&
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|

M.!l]l[l'-’[::“'l:'llEI

Apnesure - Green Campus Commifos

i)

5Sr. Mo

L= - R - B TS T I Y

[ e I S S S
Tllul'l'ﬂLul'ul—l-ﬂ

17
18
14
20
21
22

23
24
.
26
27
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Mame

Cr. Decpak 5, Dhote
Mr. Saurabh Raif
Dr. A D. Rangan
Dr, P, B. Raghuvanshi
Dr. O, T. Deshmukh
Dr. 5. A. Katake

Dr. N. H. Shahare
Dr. G. D. Agrahari
Dr. A, D. Rangari
Mes. P. R. Agrawal
Dr. V. 5. Tondre

Dr, & G Ishwarkar
Mz, K. V. Bhopale
Mr. Dinesh Manigar
M, M. 0. Mahajan
Dr. A U Pachkhade

*Post Graduote Students
Heprosentofive®

Mr. A, R. Ugala

Ms, Mansi Sharma

Ms, Tilottama Umbarkar
Ms. Shradhha Bhavner
Mz, Avaniiica Mankar

Mr. Shubham R. Pahalajani

*Undergroduate $tudent
Representalive®

Ms. Nikita A, Jain

Mr. Saurabh 5. Mushade
Mr. Aniktet B, Guha

Mr. Shubham S, Vyavhare

Mr. Amansingh Chavan

Designation

Principal, Chairman

Management Represantative
IOAT Coordinator

Head of Department, Chemistry
Head of Department Statislics
Head of Depariment, Zoology
Head of Depariment, Botany
Head of Department, Electronics
Head of Depariment, Physics
Head of Depariment, Mathematics
Head of Department, Computer Science
EVS In charge (Senior College)
EVE In charge {Junior College)
Canteen Manager

Administrative Head

Regular Campus Users

[Meening Walk Representative)

M.Sc. Il Botany

M.Sc, Il Chemistry

M.Ec. Il Electronics

M.Sc. Il Computer Science
M.5c. Il Mathematics
M.Com. Il

B.Com NI
BEA I
B.Sc.
BCca
B.Voc. Il
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Brijlal Biyami Science College, Amraviats

Anngsure —y; Underteking by the System Department regarding conbrol of
Electronke Equipments

As per recommendation, the coliege agreed to establish the usage policy infine with befaw
recammendation

= The usage policy of photocopiers, fax machines apd other equipment wsers &
"POWER ON" when in use and “POWER OFF* when not in use. There is no idle pawer
Conumptian,
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Annexure -Xr Water Distribuiion Date

The water ts drawn from borewell, The water deawn is not measured. Recommandation to
maonitor the water drewn is rafsed under chapter & of this report;
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Efficient use of daylight in Chass rooms

Efficient use of daylight in classrooms
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MAHARASHTRA ENERGY DEVELOPMENT AGENCY

Maharashtra Energy Development Agency
(A Gosermment of Maharshta ondertaking)
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CERTIFICATE OF REGISTRATION
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We hereby cenify that the fimn having following particalars |5 registered with
MAHARASHITRA ENERGY DEVELOPMENT AGENCY (MEDA) undes given calegory as
“Encrgy Planner & Energy Auditor™ in Maharashira for Enerpy Consersation Programme of

MEDA
Nume and Address of the firm Enrich Consultanis
Yisbashreo: Plot No. 26, Niemal Bag Sociely.
Near Muktangan English School,
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Enrich Consultants
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Near Muktangan English School, Parvati, Pune 411 009
Tel: 09890444795 Email: enrichcons@gmail.com

Ref: EC/BBSC/19-20/01 Date: 12/7/2020

CERTIFICATE

This is to certify that we have conducted Energy Audit at, Brijlal Biyani Science College,
Amaravati, in the Academic year 2019-20

.The College has adopted following Energy Efficient practices:

Usage of Energy Efficient LED Fittings

Usage of Energy Efficient BEE STAR Rated equipment
Maximum usage of Day Lighting

Installation of 10 kWp Roof Top Solar PV Plant
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We appreciate the support of Management, involvement of faculty members and students in

the process of making the Campus Energy Efficient.
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A'Y Mehendale,
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EXECUTIVE SUMMARY

1. Brijlal Biyani Science College, Amaravati consumes Energy in the form of Electrical
Energy used for various Electrical Equipment, office & other facilities.

1. Present Energy Consumption & CO; Emission:

No Parameter/ Energy CO:
Value Consumed, kWh | Emissions, MT

1 Total 8292 7.46

2 Maximum 1165 1.05

3 Minimum 115 0.10

4 Average 691.00 0.62

2. Energy Conservation projects already installed:

Usage of Energy Efficient LED fittings
Usage of BEE STAR Rated Equipment
Maximum Usage of Day Lighting

3. Usage of Alternate Energy:

The College has installed Roof Top Solar PV Plant of Capacity 10 kWp.

Energy purchased from MSEDCL is 8292 kWh.

Energy generated by Roof Top Solar PV Plant is 12000 kWh.

The percentage of Usage of Alternate Energy to Annual Energy Demand is 59 %.

4. Usage of LED Lighting:

The Total Annual Lighting Load of the College is 18.256 kW.
The Total Annual LED Lighting Demand is 9.136 kWh.
The percentage of Annual LED Lighting to Annual Lighting Demand is 50.04 %.

5. Assumptions:

1. 1 kWh of Electrical Energy releases 0.9 Kg of CO; into atmosphere

6. References:

For CO, Emissions: www.tatapower.com

For Roof Top Solar PV Plant Energy generation: www.solarroftop.gov,in

Enrich Consultants, Pune Page 6
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ABBREVIATIONS
LED . Light Emitting Diode
MSEDCL : Mabharashtra State Electricity Distribution Company Limited
IQAC . Internal Quality Assurance Cell
BEE . Bureau of Energy Efficiency
FTL . Fluorescent Tube Light
CFL :  Compact Fluorescent Light
PV : Photo Voltaic
Kg : Kilo Gram
kWwh . kilo-Watt Hour
CO: . Carbon Di Oxide
MT . Metric Ton
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CHAPTER-I
INTRODUCTION

1.1 Obj

R A\

ectives:

To study present Energy Consumption
To Study the present CO» emissions
To study usage of Alternate Energy
To study usage of LED Lighting

1.2 Table No 1: General Details of the College:

No Head Particulars

1 Name of Institution Brijlal Biyani Science College

2 Address Amaravati

3 Affiliation Sant Gadge Baba Amaravati University

Enrich Consultants, Pune
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CHAPTER-II

STUDY OF CONNECTED LOAD

The major contributors to the connected load of the College include:

Table No 2: Study of Equipment wise Connected Load:

No Equipment Qty Load, W/Unit Load, kW
1 40 W FTL 170 40 6.8
2 CFL 116 20 2.32
3 20 W LED Tube 176 18 3.168
4 18 W LED Fitting 44 18 0.792
5 50 W LED Fitting 76 50 3.8
6 272 W LED Focus Light 2 272 0.544
7 24 W LED Street Light 20 24 0.48
8 Ceiling Fan 295 65 19.175
9 Computers 109 70 7.63
10 AC-1.5 TR- Old 15 2200 33
11 AC- 1.5 TR- New 8 1838 14.704
12 Water Pump 1 2238 2.238
13 Other Load 15 150 2.25
14 Total 97

Chart No 1: Study of Connected Load:
Connected Load, kW
m40 W FTL
m CFL
20 W LED Tube

22%7%2: :

__ P

Enrich Consultants, Pune

18 W LED Fitting
B 50 W LED Fitting
M 272 W LED Focus Light
W 24 W LED Street Light
H Ceiling Fan
B Computers
M AC-1.5 TR- Old
B AC- 1.5 TR- New
B Water Pump

Other Load
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CHAPTER-III
STUDY OF PRESENT ENERGY CONSUMPTION

In this chapter, we present the analysis of last year Electricity Bills
Table No 3: Electrical Bill Analysis- 2019-20:

No Month Energy Consumed,
kWh
1 Apr-19 865
2 May-19 166
3 Jun-19 546
4 Jul-19 1165
5 Aug-19 981
6 Sep-19 838
7 Oct-19 761
8 Nov-19 720
9 Dec-19 847
10 Jan-20 115
11 Feb-20 796
12 Mar-20 492
13 Total 8292
14 Maximum 1165
15 Minimum 115
16 Average 691.00

Chart No 2: Variation in Monthly Energy Consumption:

Energy Consumed, kWh

Enrich Consultants, Pune Page 10
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Table No 4: Variation in Important Parameters:

No Parameter/ Energy
Variation Consumed, kWh
1 Total 8292
2 Maximum 1165
3 Minimum 115
4 Average 691.00

Enrich Consultants, Pune Page 11
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CHAPTER-IV
CARBON FOOTPRINTING

A Carbon Foot print is defined as the Total Greenhouse Gas emissions, emitted due to
various activities.

In this we compute the emissions of Carbon-Di-Oxide, by usage of the various forms of Energy
used by the College for performing its day to day activities

The College uses Electrical Energy for various Electrical gadgets.
Basis for computation of CO, Emissions:

e 1 kWh of Electrical Energy releases 0.9 Kg of CO; into atmosphere

Based on the above Data we compute the CO; emissions which are being released in to the
atmosphere by the College due to its Day to Day operations

Table No 5: Month wise CO, Emissions:

No Month Energy Consumed, CO, Emissions,
kWh MT
1 Apr-19 865 0.78
2 May-19 166 0.15
3 Jun-19 546 0.49
4 Jul-19 1165 1.05
5 Aug-19 981 0.88
6 Sep-19 838 0.75
7 Oct-19 761 0.68
8 Nov-19 720 0.65
9 Dec-19 847 0.76
10 Jan-20 115 0.10
11 Feb-20 796 0.72
12 Mar-20 492 0.44
13 Total 8292 7.46
14 Maximum 1165 1.05
15 Minimum 115 0.10
16 Average 691.00 0.62

Enrich Consultants, Pune Page 12
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Chart No 3: Month wise CO, Emissions:

CO2 Emissions, MT

1.20
1.00
0.80
0.60
0.40
0.20

0.00

Table No 6: Important Parameters:

No Parameter/ Energy CO2 Emissions,
Variation Consumed, kWh MT
1 Total 8292 7.46
2 Maximum 1165 1.05
3 Minimum 115 0.10
4 Average 691.00 0.62
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CHAPTER-V
STUDY OF USAGE OF ALTERNATE ENERGY

The College has installed Roof Top Solar PV Plant of Capacity 10 kWp.

In the following Table, we compute the percentage of Usage of Alternate Energy to Annual
Energy Demand of the College.

Table No 7: Computation of % Annual Energy Demand met by Alternate Energy:

No Particulars Value Unit

1 Installed Capacity of Roof Top Solar PV Plant 10 LPD

2 Electrical Energy generated by Solar PV Plant 4 kWh/kWp

3 | Annual Energy Generation Days 300 Nos/Annum
4 Total Energy Generated in 20-21=1*2*3 12000 kWh/Annum
5 Energy purchased from MSEDCL 8292 kWwh

6 Total Energy Requirement = 4+5 20292 kWwh

7 % of Usage of Alternate Energy = 4*100/6 59 %

Photograph of Solar Thermal Water Heating System:

Type | | Degree DMS

Latitude J 20,91535623 20°54'65" N

i —— ' e——

| Longitude | 77.7492391 | T77°44'67"E
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CHAPTER VI
STUDY OF USAGE OF LED LIGHTING

In this chapter, we compute the percentage of usage of LED Lighting to Annual Lighting power
requirement.

Table No 8: Percentage of Usage of LED Lighting to Annual Lighting Load:

No Particulars Value Unit
1 Qty of 40 W FTL Light Fittings 170 Nos

2 Load per Fitting 40 W/Unit
3 Total Load of 40 W FTL Fitting 6.8 kw

4 Qty of 20 W CFL Light Fittings 116 Nos

5 Load per Fitting 20 W/Unit
6 Total Load of 20 W CFL Fitting 2.32 kw

7 Qty of 18 W LED Light Fittings 44 Nos

8 Load per Fitting 18 W/Unit
9 Total Load of 18 W LED Fitting 0.792 kw

10 Qty of 20 W LED Light Fittings 176 Nos
11 Load per Fitting 20 W/Unit
12 Total Load of 20 W LED Fitting 3.52 kw

13 Qty of 24 W LED Light Fittings 20 Nos
14 Load per Fitting 24 W/Unit
15 Total Load of 24 W LED Fitting 0.48 kw

16 Qty of 50 W LED Light Fittings 76 Nos
17 Load per Fitting 50 W/Unit
18 Total Load of 50 W LED Fitting 3.8 kw

19 Qty of 272 W LED Light Fittings 2 Nos
20 Load per Fitting 272 W/Unit
21 Total Load of 272 W LED Fitting 0.544 kw

22 Total Lighting Load=3+6+9+12+15+18+21 18.256 | kW

23 Total LED Lighting Load=9+12+15+18+21 9.136 kw

28 % of Total Lighting Demand met by LED Lighting=27*100/26 | 50.04 %

Enrich Consultants, Pune
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CERTIFICATE
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Amaravati, in the Academic year 2020-21

.The College has adopted following Energy Efficient practices:

Usage of Energy Efficient LED Fittings

Usage of Energy Efficient BEE STAR Rated equipment
Maximum usage of Day Lighting
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For Enrich Consultants,

A'Y Mehendale,
Certified Energy Auditor
EA-8192

Enrich Consultants, Pune Page 3



mailto:enrichcons@gmail.com

Energy Audit Report: Brijlal Biyani Science College, Amaravati: 2020-21

INDEX
Sr. No Particulars Page No
I Acknowledgement 5
Il Executive Summary 6
Il Abbreviations 7
1 Introduction 8
2 Study of Connected Load 9
3 Study of Present Energy Consumption 10
4 Carbon Foot Printing 12
5 Study of Usage of Alternate Energy 14
6 Study of LED Lighting 15
7 Recommendation 17

Enrich Consultants, Pune




Energy Audit Report: Brijlal Biyani Science College, Amaravati: 2020-21

ACKNOWLEDGEMENT

We Enrich Consultants, Pune, express our sincere gratitude to the management of Brijlal
Biyani Science College, Amaravati, for awarding us the assignment of Energy Audit of their
Amaravati Campus for the Year: 2020-21.

We are thankful to:
» Dr. D. S. Dhote, Principal

We are also thankful to other Staff members for helping us during the field study.

Enrich Consultants, Pune Page 5




Energy Audit Report: Brijlal Biyani Science College, Amaravati: 2020-21

EXECUTIVE SUMMARY

1. Brijlal Biyani Science College, Amaravati consumes Energy in the form of Electrical
Energy used for various Electrical Equipment, office & other facilities.

1. Present Energy Consumption & CO; Emission:

No Parameter/ Energy CO:
Value Consumed, kWh | Emissions, MT

1 Total 4669 4.20

2 Maximum 1260 1.13

3 Minimum 149 0.13

4 Average 389.08 0.35

2. Energy Conservation projects already installed:

e Usage of Energy Efficient LED fittings
e Usage of BEE STAR Rated Equipment
e Maximum Usage of Day Lighting

3. Usage of Alternate Energy:

e The College has installed Roof Top Solar PV Plant of Capacity 10 kWp.

e Energy purchased from MSEDCL is 4669 kWh.

e Energy generated by Roof Top Solar PV Plant is 12000 kWh.

e The percentage of Usage of Alternate Energy to Annual Energy Demand is 72 %.

4. Usage of LED Lighting:

e The Total Annual Lighting Demand of the College is 2190.72 kWh.
e The Total Annual LED Lighting Demand is 1096.32 kWh.
e The percentage of Annual LED Lighting to Annual Lighting Demand is 50.04 %.

5. Assumptions:

1. 1 kWh of Electrical Energy releases 0.9 Kg of CO; into atmosphere
2. Daily working hours-2 Nos (For Lighting Calculations)
3. Annual working Days-60 Nos (For Lighting Calculations)

6. Recommendation:
It is recommended to replace the old Light Fittings by LEDs.

7. References:

e For CO; Emissions: www.tatapower.com

e For Roof Top Solar PV Plant Energy generation: www.solarroftop.gov,in

Enrich Consultants, Pune Page 6
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ABBREVIATIONS
LED . Light Emitting Diode
MSEDCL : Maharashtra State Electricity Distribution Company Limited
IQAC . Internal Quality Assurance Cell
BEE . Bureau of Energy Efficiency
FTL . Fluorescent Tube Light
CFL :  Compact Fluorescent Light
PV : Photo Voltaic
Kg : Kilo Gram
kWwh . kilo-Watt Hour
CO: . Carbon Di Oxide
MT . Metric Ton
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CHAPTER-I
INTRODUCTION

1.1 Obj

R A\

ectives:

To study present Energy Consumption
To Study the present CO» emissions
To study usage of Alternate Energy
To study usage of LED Lighting

1.2 Table No 1: General Details of the College:

No Head Particulars

1 Name of Institution Brijlal Biyani Science College

2 Address Amaravati

3 Affiliation Sant Gadge Baba Amaravati University
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CHAPTER-II

STUDY OF CONNECTED LOAD

The major contributors to the connected load of the College include:

Table No 2: Study of Equipment wise Connected Load:

No Equipment Qty Load, W/Unit Load, kW
1 40 W FTL 170 40 6.8
2 CFL 116 20 2.32
3 20 W LED Tube 176 18 3.168
4 18 W LED Fitting 44 18 0.792
5 50 W LED Fitting 76 50 3.8
6 272 W LED Focus Light 2 272 0.544
7 24 W LED Street Light 20 24 0.48
8 Ceiling Fan 295 65 19.175
9 Computers 109 70 7.63
10 AC-1.5 TR- Old 15 2200 33
11 AC- 1.5 TR- New 8 1838 14.704
12 Water Pump 1 2238 2.238
13 Other Load 15 150 2.25
14 Total 97

Chart No 1: Study of Connected Load:
Connected Load, kW
m40 W FTL
m CFL
20 W LED Tube

22%7%2: :
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CHAPTER-III
STUDY OF PRESENT ENERGY CONSUMPTION

In this chapter, we present the analysis of last year Electricity Bills
Table No 3: Electrical Bill Analysis- 2020-21:

No Month Energy Consumed, kWh
1 Apr-20 492
2 May-20 475
3 Jun-20 475
4 Jul-20 475
5 Aug-20 149
6 Sep-20 149
7 Oct-20 149
8 Nov-20 149
9 Dec-20 1260

10 Jan-21 375

11 Feb-21 307

12 Mar-21 214

13 Total 4669

14 Maximum 1260

15 Minimum 149

16 Average 389.08

Chart No 2: Variation in Monthly Energy Consumption:

Energy Consumed, kWh
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Table No 4: Variation in Important Parameters:

No Parameter/ Energy
Variation Consumed, kWh
1 Total 4669
2 Maximum 1260
3 Minimum 149
4 Average 389.08
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CHAPTER-IV
CARBON FOOTPRINTING

A Carbon Foot print is defined as the Total Greenhouse Gas emissions, emitted due to
various activities.

In this we compute the emissions of Carbon-Di-Oxide, by usage of the various forms of Energy
used by the College for performing its day to day activities

The College uses Electrical Energy for various Electrical gadgets.
Basis for computation of CO, Emissions:

e 1 kWh of Electrical Energy releases 0.9 Kg of CO; into atmosphere

Based on the above Data we compute the CO» emissions which are being released in to the
atmosphere by the College due to its Day to Day operations

Table No 5: Month wise CO, Emissions:

No Month Energy Consumed, CO; Emissions, MT
kWh
1 Apr-20 492 0.44
2 May-20 475 0.43
3 Jun-20 475 0.43
4 Jul-20 475 0.43
5 Aug-20 149 0.13
6 Sep-20 149 0.13
7 Oct-20 149 0.13
8 Nov-20 149 0.13
9 Dec-20 1260 1.13
10 Jan-21 375 0.34
11 Feb-21 307 0.28
12 Mar-21 214 0.19
13 Total 4669 4.20
14 Maximum 1260 1.13
15 Minimum 149 0.13
16 Average 389.08 0.35
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Chart No 3: Month wise CO, Emissions:

CO2 Emissions, MT
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Table No 6: Important Parameters:

No Parameter/ Energy CO2 Emissions,
Variation Consumed, kWh MT
1 Total 4669 4.20
2 Maximum 1260 1.13
3 Minimum 149 0.13
4 Average 389.08 0.35
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CHAPTER-V
STUDY OF USAGE OF ALTERNATE ENERGY

The College has installed Roof Top Solar PV Plant of Capacity 10 kWp.

In the following Table, we compute the percentage of Usage of Alternate Energy to Annual
Energy Demand of the College.

Table No 7: Computation of % Annual Energy Demand met by Alternate Energy:

No Particulars Value Unit

1 Installed Capacity of Roof Top Solar PV Plant 10 LPD

2 Electrical Energy generated by Solar PV Plant 4 kWh/kWp

3 Annual Energy Generation Days 300 Nos/Annum
4 Total Energy Generated in 20-21=1*2*3 12000 kWh/Annum
5 Energy purchased from MSEDCL 4669 kWwh

6 Total Energy Requirement = 4+5 16669 kWwh

7 % of Usage of Alternate Energy = 4*100/6 72 %

Photograph of Solar Thermal Water Heating System:

WPEXsEMO, Eharda Vihar Amravati Maharashtre 444602 ndia

Type | |\ Degree DMS

20°54'65" N

| “Longitude | 77:7492391 | TT4457"E

Latitude J 20.9153523

! e &l ’
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CHAPTER VI

STUDY OF USAGE OF LED LIGHTING

In this chapter, we compute the percentage of usage of LED Lighting to Annual Lighting power
requirement.

Table No 8: Percentage of Usage of LED Lighting to Annual Lighting Load:

No Particulars Value Unit
1 Qty of 40 W FTL Light Fittings 170 Nos
Load per Fitting 40 W/Unit
3 Total Load of 40 W FTL Fitting 6.8 kw
4 Qty of 20 W CFL Light Fittings 116 Nos
Load per Fitting 20 W/Unit
Total Load of 20 W CFL Fitting 2.32 kW
Qty of 18 W LED Light Fittings 44 Nos
Load per Fitting 18 W/Unit
Total Load of 18 W LED Fitting 0.792 kw
10 Qty of 20 W LED Light Fittings 176 Nos
11 Load per Fitting 20 W/Unit
12 Total Load of 20 W LED Fitting 3.52 kw
13 Qty of 24 W LED Light Fittings 20 Nos
14 Load per Fitting 24 W/Unit
15 Total Load of 24 W LED Fitting 0.48 kw
16 Qty of 50 W LED Light Fittings 76 Nos
17 Load per Fitting 50 W/Unit
18 Total Load of 50 W LED Fitting 3.8 kw
19 Qty of 272 W LED Light Fittings 2 Nos
20 Load per Fitting 272 W/Unit
21 Total Load of 272 W LED Fitting 0.544 kw
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22 Total Lighting Load=3+6+9+12+15+18+21 18.256 | kW
23 Total LED Lighting Load=9+12+15+18+21 9.136 kW
24 Daily Usage Period 2 Hrs
25 Annual Working Days 60 Nos
26 Annual Total Lighting Load=22*24*25 2190.72 | KWh
27 Annual LED Lighting Load=23*24*25 1096.32 | kWh
28 % of Total Lighting Demand met by LED Lighting=27*100/26 50.04 %
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CHAPTER VII
EECOMMENDATION

It is recommended to replace the Old Light Fittings by LED fittings.
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Enrich Consultants

Yashashree, 26, Nirmal Bag Society,
Near Muktangan English School, Parvati, Pune 411 009
Tel: 09890444795 Email: enrichcons@gmail.com

Ref: EC/BBSC/19-20/03 Date: 19/7/2020

CERTIFICATE

This is to certify that we have conducted Green Audit at Brijlal Biyani Science College,

Amaravati in the Academic year 2019-20.

The College has adopted following Green Initiatives:

Usage of Energy Efficient LED Light Fitting

Usage of BEE STAR Rated Energy Efficient Equipment
Maximum Usage of Day Lighting

Installation of Roof Top Solar PV Plant of Capacity 10 kWp
Provision of Separate bins for Dry & Wet Waste
Installation of Vermi Composting Plant

Tree Plantation in the campus

YV V V V VYV VYV V V

Provision of Sanitary Waste Incinerator

We appreciate the support of Management, involvement of faculty members and students in

the process of Energy Conservation & making the campus Green.

For Enrich Consultants,

A'Y Mehendale,
Certified Energy Auditor
EA-8192
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EXECUTIVE SUMMARY

1. Brijlal Biyani Science College, Amaravati consumes Energy in the form of Electrical
Energy used for various gadgets, office & other facilities

2. Various Pollution due to College Activities:

> Air pollution: Mainly CO2 on account of Electricity Consumption
» Solid Waste: Bio degradable Garden Waste

» Liquid Waste: Human liquid waste

3. Present Energy Consumption & CO; Emission:

No Parameter/ Energy CO:
Value Consumed, kWh | Emissions, MT

1 Total 4669 4.20

2 Maximum 1260 1.13

3 Minimum 149 0.13

4 Average 389.08 0.35

4. Various initiatives taken for Energy Conservation:

» Usage of Energy Efficient BEE STAR Rated Equipment
Usage of Energy Efficient LED Lighting
Maximum Usage of Day Lighting

Installation of Roof Top Solar PV Plant of Capacity 10 kWp.

Y V V

5. Usage of Renewable Energy & Reduction in CO; Emission:

e The College has installed Roof Top Solar PV Plant of Capacity 10 kWp.
e The Electrical Energy generated in 20-21 is 12000 kWh.
e Reduction in CO, Emissions in 2020-21 works out to be 10.8 MT.

6. Indoor Parameters:

No Parameter/Value | Temperature, | Humidity, | Lux Level | Noise Level,
Ve % dB
Maximum 41 26 435 50
2 Minimum 40 24 109 45

7. Waste Management:

7.1 Solid Waste Management:

The recyclable waste, like paper, plastic waste is handed over to Authorized waste collecting

agent for further recycling.

Enrich Consultants, Pune
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7.2 Organic Waste Management:

The College has installed a Vermi Composting Plant and the organic Waste is composted in
the Plant, which is further used in the own garden.

7.3 E-Waste Management:
The E-Waste is disposed of through Authorized E-Waste collecting agency.

8. Rain Water Harvesting:

The College has installed the Rainwater harvesting project, the rain water falling on the terrace
is collected and is used for increasing the underground water level.

9. Sustainable Initiatives:
» Maintenance of Internal Garden
» Provision of Sanitary Waste Incinerator
» Tree Plantation in the campus
10. Assumptions:
e 1 kWh of Electrical Energy releases 0.9 Kg of CO- into atmosphere

11. References:

e For CO; Emissions: www.tatapower.com

e For Energy Saved by Solar Thermal Water Heating System: www.mahaurja.com

e For Various Indoor Air Parameters: www.ishrae.com
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ABBREVIATIONS
Kg : Kilo Gram
MSEDCL : Maharashtra State Distribution Company Limited
MT . Metric Ton
kWwh : kilo-Watt Hour
LPD : Liters per Day
LED . Light Emitting Diode
AQI : Air Quality Index
PM-2.5 . Particulate Matter of Size 2.5 Micron
PM-10 . Particulate Matter of Size 10 Micron
ISHRAE : The Indian Society of Heating & Refrigerating & Air Conditioning Engineers
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CHAPTER-I
INTRODUCTION

1.1 Important Definitions:
1.1.1 Environment: Definition as per environment Protection Act: 1986

Environment includes water, air and land and the inter-relationship which exists among and
between Water, Air, Land and Human beings, other living creatures, plants microorganism
and property

1.1.2. Environmental Audit: Definition:

An audit which aims at verification and validation to ensure that various environmental laws
are compiled with and adequate care has been taken towards environmental protection and
preservation

According to UNEP, 1990, “Environmental audit can be defined as a management tool
comprising systematic, documented and periodic evaluation of how well environmental
organization management and equipment are performing with an aim of helping to regularize
the environment

1.1.3. Environmental Pollutant: means any solid, liquid and gaseous substance present in
the concentration as may be, or tend to be, injurious to Environment.

1.1.4. Relevant Environmental Laws in India: Table No-1;

1927 The Indian Forest Act

1972 The Wildlife Protection Act

1974 The Water (Prevention and Control of Pollution) Act
1977 The Water (Prevention & Control of Pollution) Cess Act
1980 The Forest (Conservation) Act

1981 The Air (Prevention and Control of Pollution) Act

1986 The Environment Protection Act

1991 The Public Liability Insurance Act

2002 The Biological Diversity Act

2010 The National Green Tribunal Act

1.1.5. Some Important Environmental Rules in India: Table No-2:

1989 Hazardous Waste (Management and Handling) Rules

1989 Manufacture, Storage and Import of Hazardous Chemical Rules
2000 Municipal Solid Waste (Management and Handling) Rules
1998 The Biomedical Waste (Management and Handling) Rules
1999 The Environment (Siting for Industrial Projects) Rules

2000 Noise Pollution (Regulation and Control) Rules

2000 Ozone Depleting Substances (Regulation and Control) Rules
2011 E-waste (Management and Handling) Rules
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2011 National Green Tribunal (Practices and Procedure) Rules
2011 Plastic Waste (Management and Handling) Rules

1.1.6 National Environmental Plans & Policy Documents: Table No-3:

National Forest Policy, 1988

National Water Policy, 2002

National Environment Policy or NEP (2006)

National Conservation Strategy and Policy Statement on Environment and Development,
1992

Policy Statement for Abatement of Pollution (1992)

National Action Plan on Climate Change

Vision Statement on Environment and Human Health

Technology Vision 2030 (The Energy Research Institute)

Addressing Energy Security and Climate Change (MoEF and Bureau of Energy Efficiency

BlO|®N@|g & |WINE

The Road to Copenhagen; India’s Position on Climate Change Issues (MoEF)

1.2 Objectives:

NoohkrowbdPR

To study Resource Consumption & CO2 Emissions
To Study CO, Emission Reduction

To study Indoor Air Quality Parameters

To study Indoor Comfort Condition Parameters

To Study of Waste Management

To Study of Rain Water Harvesting

To Study of Sustainable Initiatives

1.3 General Details of College: Table No 4:

No Head Particulars

1 Name of Institution Brijlal Biyani Science College

2 Address Amaravati

3 Affiliation Sant Gadge Baba Amaravati University
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CHAPTER-II
STUDY OF CONSUMPTION OF RECOURCES & CO; EMISSION

The Institute consumes following basic/derived Resources:

1. Air
2. Water
3. Electrical Energy

We try to draw a schematic diagram for the College System & Environment as under.
Chart No 1: Representation of College as System & Study of Resources & Waste

) Water Electricity
Air
College /System
Human
Waste: Recyclable Air
Solid/Liquid Waste Pollution

: CO»

Now we compute the Generation of CO2 on account of consumption of Electrical Energy.

The basis of Calculation for CO, emissions due to LPG & Electrical Energy are as under
1 kWh of Electrical Energy releases 0.9 Kg of CO- into atmosphere

Table No 5: Study of Consumption of Electrical Energy & CO2 Emissions: 19-20:

No Month Energy Consumed CO; Emissions,

kWh MT
1 Apr-19 865 0.78
2 May-19 166 0.15
3 Jun-19 546 0.49
4 Jul-19 1165 1.05
5 Aug-19 981 0.88
6 Sep-19 838 0.75
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Oct-19 761 0.68

Nov-19 720 0.65

Dec-19 847 0.76
10 Jan-20 115 0.10
11 Feb-20 796 0.72
12 Mar-20 492 0.44
13 Total 8292 7.46
14 Maximum 1165 1.05
15 Minimum 115 0.10
16 Average 691.00 0.62

Chart No 2: Month wise CO, Emissions:

CO2 Emissions, MT

1.20
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0.80
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0.40
0.20
0.00
\}Q‘/@ $\Q?\:\?) \0«\9 \&’\9 vo"é\/o) (,)Q,Q'@ OC‘/@ éo“:\(’b & \@%Q QQ\/OQ/Q @%‘:&
Table No 6: Important Parameters:
No Parameter/ Energy CO;
Value Consumed, kWh | Emissions, MT
1 Total 8292 7.46
2 Maximum 1165 1.05
3 Minimum 115 0.10
4 Average 691.00 0.62
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CHAPTER III
STUDY OF CO: EMISSION REDUCTION

The College has installed Roof Top Solar PV Plant of Capacity 10 kWp.

In the following Table, we compute the Annual Reduction in CO, Emissions due to installation

of Roof TOP Solar PV Plant.

Table No 7: Computation of Annual Reduction in CO; Emissions:

No Particulars Value Unit

1 Installed Capacity of Roof Top Solar PV Plant Capacity | 10 kWp

2 Energy Generated in per kWp 4 4 KWh/KWp
3 | Annual Solar Energy generation Days 300 Nos

4 Energy Generated in the Year: 20-21 12000 kWwh

5 1 kWh of Electrical Energy saves 0.9 Kg/kWh

6 Qty of CO; Saved by Solar PV Plant = (4)*(5) /1000 10.8 MT of CO>

Photograph of Roof Top Solar PV Plant:

Type : Degree
latitude_J 20.9153523

) ———

| Longitude | 77.7492391
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CHAPTER IV
STUDY OF INDOOR COMFORT CONDITION

In this Chapter, we present the various Indoor Comfort Parameters measured during the Audit.
The Parameters include:

WP

Temperature
Humidity
Lux Level
Noise Level.

Table No 8: Study of Indoor Comfort Condition Parameters:

No Parameter/Value | Temperature, | Humidity, | Lux Level | Noise Level,
°C % dB
Maximum 41 26 435 50
2 Minimum 40 24 109 45

Enrich Consultants, Pune
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CHAPTER V
STUDY OF WASTE MANAGEMENT

5.1 Solid Waste Management:

The recyclable waste, like paper waste is handed over to authorized waste collecting agent
for further recycling.

5.2 Organic Waste Management: The Bio degradable waste like leafy waste is composted
in a Vermi composting Plant.

Photograph of Vermi Composting Plant:

5.3 E-Waste Management: The E-Waste is disposed of through Authorized Agency.
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CHAPTER-VI
STUDY OF RAIN WATER HARVESTING

The College has implemented the Rain Water Harvesting Project. The College has installed
Pipes from the terrace and the Rain water falling on the terrace is gathered and is used to
increase the underground water level.

Photograph of Rain water Harvesting Storage Pond Section:
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CHAPTER-VII
STUDY OF ENVIRONMENT FRIENDLY INITIATIVES

7.1 Internal Tree Plantation:

The College has well maintained landscaped garden in the campus.

Photograph of Tree plantation:

7.2 Provision of Sanitary Waste Incinerator:
For disposal of Sanitary Waste, a Sanitary Waste Incinerator is installed in the campus.

Photograph of Sanitary Waste Incinerator:
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Enrich Consultants

Yashashree, 26, Nirmal Bag Society,
Near Muktangan English School, Parvati, Pune 411 009
Tel: 09890444795 Email: enrichcons@gmail.com

Ref: EC/BBSC/20-21/03 Date: 12/5/2021

CERTIFICATE

This is to certify that we have conducted Green Audit at Brijlal Biyani Science College,
Amaravati in the Academic year 2020-21.

The College has adopted following Green Initiatives:

Usage of Energy Efficient LED Light Fitting

Usage of BEE STAR Rated Energy Efficient Equipment
Maximum Usage of Day Lighting

Installation of Roof Top Solar PV Plant of Capacity 10 kWp
Provision of Separate bins for Dry & Wet Waste
Installation of Vermi Composting Plant

Tree Plantation in the campus

V V V V V V V V

Provision of Sanitary Waste Incinerator

We appreciate the support of Management, involvement of faculty members and students in

the process of Energy Conservation & making the campus Green.

For Enrich Consultants,

A'Y Mehendale,
Certified Energy Auditor
EA-8192

Enrich Consultants, Pune Page 3



mailto:enrichcons@gmail.com

Environmental Audit Report: Brijlal Biyani Science College, Amaravati: 2020-21

INDEX
Sr. No Particulars Page No

I Acknowledgement 5
Il Executive Summary 6
Il Abbreviations 8
1 Introduction 9
2 Study of Consumption of Resources & CO; Emission 11
3 Study of CO, Emission Reduction 13
4 Study of Indoor Air Quality 14
5 Study of Indoor Comfort Condition Parameters 15
6 Study of Waste Management 16
7 Study of Rain water Harvesting 18
8 Study of Environment Friendly Initiatives 19

Annexure

Various St_andards in respect of Indoqr_ Air Quality, 21

Water, Noise & Indoor Comfort Condition

Enrich Consultants, Pune




Environmental Audit Report: Brijlal Biyani Science College, Amaravati: 2020-21

ACKNOWLEDGEMENT

We Enrich Consultants, Pune, express our sincere gratitude to the management of Brijlal
Biyani Science College, Amaravati, for awarding us the assignment of Environmental Audit of
their Amaravati Campus for the Year: 2020-21.

We are thankful to:
» Dr. D. S. Dhote, Principal

We are also thankful to other Staff members for helping us during the field study.

Enrich Consultants, Pune Page 5




Environmental Audit Report: Brijlal Biyani Science College, Amaravati: 2020-21

EXECUTIVE SUMMARY

1. Brijlal Biyani Science College, Amaravati consumes Energy in the form of Electrical
Energy used for various gadgets, office & other facilities

2. Various Pollution due to College Activities:

» Air pollution: Mainly CO; on account of Electricity Consumption
» Solid Waste: Bio degradable Garden Waste
» Liquid Waste: Human liquid waste

3. Present Energy Consumption & CO, Emission:

No Parameter/ Energy CO2
Value Consumed, kWh | Emissions, MT

1 Total 4669 4.20

2 Maximum 1260 1.13

3 Minimum 149 0.13

4 Average 389.08 0.35

4. Various initiatives taken for Energy Conservation:

Usage of Energy Efficient BEE STAR Rated Equipment
Usage of Energy Efficient LED Lighting

Maximum Usage of Day Lighting

Installation of Roof Top Solar PV Plant of Capacity --- KWp.

YV V V

5. Usage of Renewable Energy & Reduction in CO; Emission:

e The College has installed Roof Top Solar PV Plant of Capacity 10 kWp.
e The Electrical Energy generated in 20-21 is 12000 kWh.
e Reduction in CO; Emissions in 2020-21 works out to be 10.8 MT.

5. Indoor Air Quality Parameters:

No Parameter/Value AQI PM-2.5 | PM-10
1 Maximum 156 77 81
2 Minimum 109 56 61

6. Indoor Comfort Conditions:

No Parameter/Value | Temperature, | Humidity, | Lux Level | Noise Level,
°C % dB

1 Maximum 39 36 319 60

2 Minimum 34 35 156 40
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7. Waste Management:
7.1 Solid Waste Management:

The recyclable waste, like paper, plastic waste is handed over to Authorized waste collecting
agent for further recycling.

7.2 Organic Waste Management:

The College has installed a Vermi Composting Plant and the organic Waste is composted in
the Plant, which is further used in the own garden.

7.3 E-Waste Management:
The E-Waste is disposed of through Authorized E-Waste collecting agency.

8. Rain Water Harvesting:

The College has installed the Rainwater harvesting project, the rain water falling on the terrace
is collected and is used for increasing the underground water level.

9. Sustainable Initiatives
» Maintenance of Internal Garden
» Provision of Sanitary Waste Incinerator
» Display of Posters on Ban on Plastic
» Tree Plantation in the campus

10. Recommendation:

> It is recommended to make necessary arrangement for disposal of Laboratory Liquid
Chemical Waste.

11. Notes & Assumptions:
e 1 kWh of Electrical Energy releases 0.9 Kg of CO; into atmosphere
11. References:

e For CO, Emissions: www.tatapower.com

e For Energy Saved by Solar Thermal Water Heating System: www.mahaurja.com

e For Various Indoor Air Parameters: www.ishrae.com

e For AQI & Water Quality Standards: www.cpcb.com
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ABBREVIATIONS
Kg : Kilo Gram
MSEDCL : Mabharashtra State Distribution Company Limited
MT : Metric Ton
kWh . kilo-Watt Hour
LPD . Liters per Day
LED . Light Emitting Diode
AQI : Air Quality Index
PM-2.5 . Particulate Matter of Size 2.5 Micron
PM-10 . Particulate Matter of Size 10 Micron
CPCB . Central Pollution Control Board
ISHRAE : The Indian Society of Heating & Refrigerating & Air Conditioning Engineers
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CHAPTER-I
INTRODUCTION

1.1 Important Definitions:
1.1.1 Environment: Definition as per environment Protection Act: 1986

Environment includes water, air and land and the inter-relationship which exists among and
between Water, Air, Land and Human beings, other living creatures, plants microorganism
and property

1.1.2. Environmental Audit: Definition:

An audit which aims at verification and validation to ensure that various environmental laws
are compiled with and adequate care has been taken towards environmental protection and
preservation

According to UNEP, 1990, “Environmental audit can be defined as a management tool
comprising systematic, documented and periodic evaluation of how well environmental
organization management and equipment are performing with an aim of helping to regularize
the environment

1.1.3. Environmental Pollutant: means any solid, liquid and gaseous substance present in
the concentration as may be, or tend to be, injurious to Environment.

1.1.4. Relevant Environmental Laws in India: Table No-1:

1927 The Indian Forest Act

1972 The Wildlife Protection Act

1974 The Water (Prevention and Control of Pollution) Act
1977 The Water (Prevention & Control of Pollution) Cess Act
1980 The Forest (Conservation) Act

1981 The Air (Prevention and Control of Pollution) Act

1986 The Environment Protection Act

1991 The Public Liability Insurance Act

2002 The Biological Diversity Act

2010 The National Green Tribunal Act

1.1.5. Some Important Environmental Rules in India: Table No-2:

1989 Hazardous Waste (Management and Handling) Rules

1989 Manufacture, Storage and Import of Hazardous Chemical Rules
2000 Municipal Solid Waste (Management and Handling) Rules

1998 The Biomedical Waste (Management and Handling) Rules

1999 The Environment (Siting for Industrial Projects) Rules

2000 Noise Pollution (Regulation and Control) Rules

2000 Ozone Depleting Substances (Regulation and Control) Rules
2011 E-waste (Management and Handling) Rules
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2011 National Green Tribunal (Practices and Procedure) Rules
2011 Plastic Waste (Management and Handling) Rules

1.1.6 National Environmental Plans & Policy Documents: Table No-3:

National Forest Policy, 1988

National Water Policy, 2002

National Environment Policy or NEP (2006)

National Conservation Strategy and Policy Statement on Environment and Development,
1992

Policy Statement for Abatement of Pollution (1992)

National Action Plan on Climate Change

Vision Statement on Environment and Human Health

Technology Vision 2030 (The Energy Research Institute)

Addressing Energy Security and Climate Change (MoEF and Bureau of Energy Efficiency

Blojle|Nlo|a| & [wn|e

The Road to Copenhagen; India’s Position on Climate Change Issues (MoEF)

1.2 Objectives:

NogakwbhE

To study Resource Consumption & CO2 Emissions
To Study CO, Emission Reduction

To study Indoor Air Quality Parameters

To study Indoor Comfort Condition Parameters

To Study of Waste Management

To Study of Rain Water Harvesting

To Study of Sustainable Initiatives

1.3 General Details of College: Table No 4:

No Head Particulars

1 Name of Institution Brijlal Biyani Science College

2 Address Amaravati

3 Affiliation Sant Gadge Baba Amaravati University

Enrich Consultants, Pune Page 10




Environmental Audit Report: Brijlal Biyani Science College, Amaravati: 2020-21

CHAPTER-II
STUDY OF CONSUMPTION OF RECOURCES & CO2 EMISSION

The Institute consumes following basic/derived Resources:

1. Air
2. Water
3. Electrical Energy

We try to draw a schematic diagram for the College System & Environment as under.
Chart No 1: Representation of College as System & Study of Resources & Waste

Water Electricity
Air
College /System
Human
Waste: Recyclable Air
Solid/Liquid Waste Pollution

: CO,

Now we compute the Generation of CO2 on account of consumption of Electrical Energy.

The basis of Calculation for CO; emissions due to LPG & Electrical Energy are as under
e 1 kWh of Electrical Energy releases 0.9 Kg of CO; into atmosphere

Table No 5: Study of Consumption of Electrical Energy & CO2 Emissions: 20-21:

No Month Energy Consumed CO; Emissions,

kWh MT
1 Apr-20 492 0.44
2 May-20 475 0.43
3 Jun-20 475 0.43
4 Jul-20 475 0.43
5 Aug-20 149 0.13
6 Sep-20 149 0.13
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Oct-20 149 0.13

Nov-20 149 0.13

Dec-20 1260 1.13
10 Jan-21 375 0.34
11 Feb-21 307 0.28
12 Mar-21 214 0.19
13 Total 4669 4.20
14 Maximum 1260 1.13
15 Minimum 149 0.13
16 Average 389.08 0.35

Chart No 2: Month wise CO,; Emissions:

CO2 Emissions, MT

S > D

S S S S S D D D

VQ« Qfo*’ \o‘\' N ?990 &K & $o“ & ¥ & @7;"
Table No 6: Important Parameters:
No Parameter/ Energy CO:
Value Consumed, kWh | Emissions, MT
1 Total 4669 4.20
2 Maximum 1260 1.13
3 Minimum 149 0.13
4 Average 389.08 0.35
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CHAPTER III
STUDY OF CO; EMISSION REDUCTION

The College has installed Roof Top Solar PV Plant of Capacity 10 kWp.

In the following Table, we compute the Annual Reduction in CO, Emissions due to installation
of Roof TOP Solar PV Plant.

Table No 7: Computation of Annual Reduction in CO; Emissions:

No Particulars Value Unit

1 Installed Capacity of Roof Top Solar PV Plant Capacity | 10 kWp

2 Energy Generated in per KWp 4 4 KWh/KWp
3 Annual Solar Energy generation Days 300 Nos

4 Energy Generated in the Year: 20-21 12000 kWh

5 1 kWh of Electrical Energy saves 0.9 Kg/kwh

6 | Qty of CO; Saved by Solar PV Plant = (4)*(5) /1000 10.8 MT of CO;

Photograph of Roof Top Solar PV Plant:

Type : Degree DMS
Latitude _J “20.91 53523 20°54'65" N

) ——— ‘ 1

| Longitude | 77.7492391
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CHAPTER IV
STUDY OF INDOOR AIR QUALITY

4.1 Importance of Air Quality:

Air: The common name given to the atmospheric gases used in breathing and
photosynthesis.

By volume, Dry Air contains 78.09% Nitrogen, 20.95% Oxygen, 0.93% Argon, 0.039% carbon
dioxide, and small amounts of other gases.

On average, a person inhales about 14,000 liters of air every day. Therefore, poor air quality
may affect the quality of life now and for future generations by affecting the health, the
environment, the economy and the city’s livability.

Rapid urbanization and industrialization has added other elements/compounds to the pure air
and thus caused the increase in pollution. In order to prevent, control and abate air pollution,
the Air (Prevention and Control of Pollution) Act was enacted in 1981.

Air quality is a measure of the suitability of air for breathing by people, plants and
animals.

According to Section 2(b) of Air (Prevention and control of pollution) Act, 1981 ‘air pollution’
has been defined as ‘the presence in the atmosphere of any air pollutant.’

As per Section 2(a) of Air (Prevention and control of pollution) Act, 1981 ‘air pollutant’ has
been defined as ‘any solid, liquid or gaseous substance [(including noise)] present in
the atmosphere in such concentration as may be or tend to be injurious to human
beings or other living creatures or plants or property or environment
4.2 Air Quality Index:
An Air Quality Index (AQIl)is a number used by government agencies to measure
the air pollution levels and communicate it to the population. As the AQI increases, it
means that a large percentage of the population will experience severe adverse health
effects. The measurement of the AQIlrequires anair monitor and an air
pollutant concentration over a specified averaging period.
We present herewith following important Parameters.

1. AQI- Air Quality Index

2. PM-2.5- Particulate Matter of Size 2.5 micron

3. PM-10- Particulate Matter of Size 10 micron

Table No 8: Indoor Air Quality Parameters:

No Parameter/Value AQI PM-2.5 | PM-10
1 Maximum 156 77 81
2 Minimum 109 56 61
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CHAPTER V

STUDY OF INDOOR COMFORT CONDITION PARAMETERS

In this Chapter, we present the various Indoor Comfort Parameters measured during the Audit.

The Parameters include:
Temperature

Humidity

Lux Level

AP w DN PR

Noise Level.

Table No 9: Study of Indoor Comfort Condition Parameters:

No Parameter/Value | Temperature, | Humidity, | Lux Level | Noise Level,
OC % dB

1 Maximum 39 36 319 60

2 Minimum 34 35 156 40

Enrich Consultants, Pune

Page 15




Environmental Audit Report: Brijlal Biyani Science College, Amaravati: 2020-21

CHAPTER VI
STUDY OF WASTE MANAGEMENT

6.1 Solid Waste Management:

The recyclable waste, like paper waste is handed over to authorized waste collecting agent
for further recycling.

Photograph of Waste Collection Bins:

6.2 Organic Waste Management:
The Bio degradable waste like leafy waste is composted in a Vermi composting Plant.
Photograph of Vermi Composting Plant:
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6.3 E-Waste Management: The E-Waste is disposed of through Authorized Agency.

Photograph of E-Waste Collection Bin:

Aty

6.4 Recommendation:

It is recommended to make necessary arrangement for disposal of Laboratory Liquid Chemical

Waste.

Enrich Consultants, Pune
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CHAPTER-VII
STUDY OF RAIN WATER HARVESTING

The College has implemented the Rain Water Harvesting Project. The College has installed
Pipes from the terrace and the Rain water falling on the terrace is gathered and is used to
increase the underground water level.

Photograph of Rain water Harvesting Pipe Section:

) NAGAR
o0 r)lg
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CHAPTER-VIII
STUDY OF ENVIRONMENT FRIENDLY INITIATIVES

8.1 Internal Tree Plantation:

The College has well maintained landscaped garden in the campus.

Photograph of Tree plantation:

8.2 Provision of Sanitary Waste Incinerator:
For disposal of Sanitary Waste, a Sanitary Waste Incinerator is installed in the campus.

Photograph of Sanitary Waste Incinerator:
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8.3 Creation of Awareness about Ban on Plastic:
The College has displayed posters emphasizing on importance of Plastic Ban.

Photograph of Poster on Ban on Plastic:

8.4 Tree Plantation:
Tree plantation event was organized in the campus.
Photograph of Tree Plantation in the Campus;
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ANNEXURE-I:
VARIOUS AIR QUALITY, WATER QUALITY, NOISE & INDOOR
COMFORT STANDARDS:

1. Category Wise Air Quality Index Values & Concentration of PM 2.5 & PM10:

No Category AQIl Value | Concentration | Concentration
Range, PM 2.5 | Range, PM 10
1 Good 0to 50 0to 30 0to 50
2 Satisfactory 51 to 100 31 to 60 51 to 100
3 Moderately Polluted 101 to 200 61 to 90 101 to 250
4 Poor 201 to 300 911to 120 251 to 350
5 Very Poor 301 to 400 121 to 250 351 to 430
6 Severe 401 to 500 250 + 430 +

2. Recommended Water Quality Standards:

No Designated Best Use Criteria
| | Drinking Water Source without conventional pH between 6.5 to 8.5
Treatment but aftel‘ diSinfeCtion Dissolved Oxygen 6 mg/l or more

) Drinking water source after conventional pH between 6to 9

treatment and diSinfeCtion Dissolved Oxygen 4 mg/l or more

pH between 6.5 to 8.5
3 | Outdoor Bathing (Organized) .
Dissolved Oxygen 5 mg/l or more

4 | Controlled Waste Disposal pH between 6 to 8.5

Enrich Consultants, Pune Page 21




Environmental Audit Report: Brijlal Biyani Science College, Amaravati: 2020-21

3. Recommended Noise Level Standards:

No Location Noise Level dB
1 | Auditoriums 20-25

2 | Outdoor Playground 55

3 | Occupied Class Room 40-45

4 | Un occupied Class Room 35

5 | Apartment, Homes 35-40

6 | Offices 45-50

7 | Libraries 35-40

8 | Restaurants 50-55

4. Thermal Comfort Conditions: For Non-conditioned Buildings:

No Parameter Value
1 | Temperature Less Than 33°C
2 | Humidity Less Than 70%
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