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Executive Sumrnary

The growth of couirtries across the worid is lead.ing to increaseci consumption of

natural resources. There is arL urgent ileed to establish .^nvironmental

sustainability in every activity we do. In a moderll economy, environi:nental

sustainabitriiy will p1a,v a crttrcai role in the very existence af an arganization.

An edwcational institution is no different. Built environiuent, especiaily an

educattartai r.nstitution, has a consicierehie footprint on the environrnent. Iropact

on the environment due to energy Consui'lr.ption, water usage and waste

generation tn an educational institute is prominent. Theretbre, there is ar,

imminent need to reduce the averaltr environmentatr footprint of the institution.

As an Institntlon cf higher trearnii'r51, Eswar Ccliege of Engineering {ECE} firmly

believes that there is an urgent neecl to address the eilvircnmental cllallenges and.

ii.nprove tlreir environnrental tbolprint.

True ta its belief, ECE has irnplemented rain:water harwesting and. water

conseivative methods in the can:lpLls. Continuing wtth rainwater haivesting, the

ccilege cari also inrrestigate the follo.wing reccmmendations:

c. Attajgr water positive statr.rs: ECE shouid focus a* ca'ptt:.ring the harvested

rainin'ater to substitute freshwatei: consumption, work on sustainable

groundwater beyond the fence anC create a fvamewark towards attainrng water

positive status over a period. Presentiy, ECE is consriming neariy 250 Kt of fresh

water per da,v. Since metering is not atrallab\erthe wzter r'ollsnnlptioit is calculated

rathet than measure valne. The first step is to increase the r.vater conservaticn

activities iri the campus to reduce vtatev corrsurnptian at source. The rText step is

to increase the rainwater har''zesting capactty to completei3, 5gr*t the freshwater

requirements of the piant. ECE can also explore adopting lakes, desilting of ponds

and restoration of vrater bodies in iocaiities slrrrorinding tl'le campus. Water

gelting harvested in those str$ctures can offset the treshwater consumption of the

Dn
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o Install water efficient fixfurnes: The best way to conserve water is at the source.

Therefbre, ECE will have to install water efficient fixtules to reduce water

consumption. Some of the water efficient fixtures are:

o Wateriess urinais ' 
o

o Electronic taps (e-taps)

c Electronic tlush lirinals (e-ilush)

o Foai'n taps

o Sprii'lg laaded push taps

o Low fiush cistern

.Instali $ewage twatment,plant / roofuanetreattrlev$: ECE uses inore than 250 KI

of fresh water per day. Considering that lAA KL {east valua} of water i.s being iet

to drarrt without treattr,ent, good oppoi"tunity exists to reduce freshwater

consumptioir by treating the sewage rruzter and using the recycled water for

garder,tng and flushi*g application. Install biogas p\ar-t. anCu phfioremediation in

series to recycle water andrcduce freshwater consumption.

" Install watat flcw rneter$: Water flow r-neters are riital in understating the urater

conslrmption patterns of the campus. PresentlSr, the water consurnption is

caiculated rattrrer thanbeingmeasured. Water flcvr meters gives aw accwrate status

if r.vater consurnpticn in the campus 'dfid from the water consrir-nption vaiues, the

roadmep for water conservatiore activities can be prepared.

. Segregate waste at $ottcce: ECE has provided bins for waste collection. ECE must

embark on awareness creatioir rnethods to increase the eff'ectiveness of ccliection

and provid.e more bins for proper waste segregation"

. t${aintenanoe of waste filwlag€arL€,yLh yaxd: The waste fixanagernent yard is to be

marntatmed just like raw matevials storage 1:oom. Waste is nothing but a resource

in wrong pl.ace. Theretbre, by maint.aining the waste yy,a11&ge{yLentyardrquaiity of

wastes can be maintairred "
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Environmental Audtt

t

ECE and REST are working together to identify opportunities dor improvement in

weter marlagement, and waste w-a:r.agement. This report highlights all the

potential proposals for improvenlent through tl.ie audit awd. arraiysis or the'ilata

provrded by ECE for r.vater consuniption and waste ifianagefftent. The repor"t

details the process conducted for the awal,ysis such as oi1 grounC sui"veys

performed for iisting the,type of water consumers u,rith consumption per year)

types of waste generated and disposai rnechanisn'ls.

Subnn:ission of Docreznents

Environrn entai audit at ECE was carried out witir tire h.e\'p data slii:ntitted by ECE

team. ECE team was respoilsible for coiiecting all the necessary data ana

sulrreitting the relevant docuinents to REST trrt Ltdfor the study.

meiimina:y $fiidy

After the receipt of documents, a desktop revierv of the data far q*ality check,

. followed by prelimt{Lary study was carried out by REST P\rt ttd. In case of

discrepancy / inad.equacy / nan - clarrty af <)ata, REST wt X,ti t ear* got in touci'l with

the ECE team for ciariftcatro:l:l/ addttiawal infartr,atrorr"

EnvironrnrentaX Audit

Data submrtted and. collected during the visit uras used to assess the water a*d

waste t1a&ndgafi:ieni practices of the carrrpus and final\y provicie necessary

i:ecommen datio * for environrnentai iitprovement.

Nofp: Environmental audtt is based on the data provided by ECE team. The scope

of the study does not inclu.de the exclusive 'rerlfication of various regulatory

reqniremellts related to enviroir rnewta| su stainability.

REST' Pvt Ltd has the right to recali the stud3,', if it finds {a) rcajor violation in

nreeting the environmentai reguiatory reqiiirements by the locatio*, and b)

t
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occurrence of major accidemts, leading to significant damage to ecolog3r and

etrnronment.

Fresh lr,'ater ecnsufilptir:n cf EeE

Rainwater harvesting

Water Consewatian f

To achieve a water positive status by continuous rerJucticrn of freshwater

consumption should be the ultimate focns of ECE. Increased and facused attentir:n

shouid be given to attain rvater sustainai:ility in future by iircrilcating the

rliscipline erf water conservation.

t
250 IrJ per day (KLD)

Carrted out for roaf area

L

According to the report,'Water in India: Situation & Prospects',Ind.ia is the largest

consumer of groundwater in the world with an estimated usage of 23O 1rr1s per
year. Approximately 60 per cent of the denrand from agriculfure and irrigation,
and' about 80 per cent of the domestic water demand, is met through gronndwater.

As per the f)epartment of Drinking Water and Sanitation nearly g0 per cent of the

rurai water suppiy is from groundwater sources. This has ie<i to an increaseci

pressurc oir aqriifers aird the resultiirg, llvdrological iiirbalaiice.
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1) lf,laterless urinals: Waterless urinals look like regular urinallwithout a pipe tor

water intake. Men use them norma11y, but the urinais don't flush. Instead, they

drain by gravity. Their outflow pipes conduits to a building's conventir:nal

plumbing systent. In other words, unhke a composting toilet, which leaves you to

deal with your waste, these urinals send the nrine to a water treatment plant.

a. Urine flows into the drain insert of the Eco Trap.

b. Inside of the Eco Trap the urine flloves through a tTaating iayer of proprietary

inrmiscible Blue Seal liquid, rvhich creates abawier, preventing sewer gases and

urine odours from entering the restroom area.

r:. The urine below the Blue Seal barrier overspills into the central tube and travels

down into the drain line.

Waterless Urinal

?
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d. Apprl':ximateiy 1 500 sanitairy uses are possibie with just 3

ourlces of Blue Seal. Whcn the Blue Seal iiquiei is gone, it is

simply repletrished. This onlv takes abc,itt 2C seeonds to

perioi'm and the Fc+-Trap is n--t touched.

e. I-lrure seeiiiuents arc retaine:rl within the Eeo-Tr;rp.

Replacement is easy anci neeci oniy be done 2 to 4 times per

y-eai: dei:eirding oir traffic to the ur:inai. As toal called th.e X-
rF.'nrrlne rlr!!el lr,. rrd6,{ ,,\ r!rrar,atla tIr- L-.,t "!-r.rrr tFL- rt"- 

^f 
lk*I t<lyL\)t lrruJt L/L L4JLU LU lutlrvvL trrt- !lt!r- t tay. l.u UJL vl LrrL

snecial tnnl helns tn rrrirrimiz.* vandalisnn. The entirr r'trn,-eqs'-'r" '*

6f yt=:placentcirt oilly ta-kes .3 tlr 4 minrrtes"

'W'ater:iess ur:inais are available for \r'otnen. indiarr

irranuiacturers are suppl3r=ing waterless ui'iiials tec I'rnology.

Ekanleeo is one such compafl.y prol'iding,solutian for y,,o*ren

waterless urinals. \'ou mayvisit www.ekameco.com and maii info@ekameco.com

for more details on wateriess urinals for women.

2) Volume rcduction in flush tanks: One simple method is to add a oyle-litre

equivalent water bottle in the flush tank thereby reducing its consumption

rnajorly. One-litre savings in the tank will help to save approximately bl ZAYa and

doesn't require any investment.

*u, i*#

ffi.

3) Rainwater harvesting: Water harvesting or more precisely rainwater harvesting

is the technique of collection and storage of rainwater at surface or in subsurface

aquifer, before it is lost as surface run off. In
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rese ivoirs are recharged at a ratehigher thannatvralconditions of replenishment.

According to a report by the Centrai Grou.ndwater Board published in 2007, the

seiection of a suitabie technique for artiftcial recLtarge of ground water depends

on variouls factors. tr

They include:

a) Quantum of non-committed surface nrnoff avatlable

b) Rainfall pattern

c) LawC, use and vegetation

c) Topography and tewaim prot'ile

d) Soil type a*d soil depth

ei Thickness of weatherei / granuLar zones

fl Hydrolog rc al and, hydrogeotrogical characteristic s

g) Socio - economic conditions and infr astructwr aL facilities av ellable

h) Environmentatr and ecoiogicaitmpacts of artificial recharge scheme proposed

Rainwater FIafl/esting Techniques fu Urban Area

L* urban areas yainwater rs avallable from roof tops of buildings, paved and

uirpaved ateas. This water could be stored andused to replace freshwater as well

as used for recharging the aquifer. Rooftop rainwater,./storm rui'loff can be

hai'vestec in carmpus ttrrough:

o R^echarge Pit

o Recharge Trench

" ?ubewell

o Recharge Well

-w 0t
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Recommendatiairs ai ECE:

1. fJiv'ert water tr-r proper storm water r:hannel eonstr-uctecl in the campu.s

premises without w,astage of any rntrot'f. 
6

3. Dii,'eil the water to pits at different }:ositions in the eampus sueh that.groutrd

water recharge canb attained.

3. Divert water to har"vesting tank,s or neartly water Lrorlies in the p1'ell1lses

4. Reuse the collected water f.or gatdening and for domestic uses

5. Use the water as constrtrction water and for raw water in the Treatmentplant

in the campus

Dispiay rvater balanceiconservation status at entrance of ail biocks for overaii

involvement of all students & staff.

It is suggested to display specific water consumption numbers in terms of domestic

use at the entrance of each biock to cteate awareness among aii sfudents and

( nP
b71
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stakeholders visiting the facllity. This daily/continuous awareness creation will

ultimately help in rcduction af water consumption by students.

Water Saving Gadgeis

It is suggested to display specific waterconsi;mption numbers inoterms of don-iestic

use at the entrance of each black to create awarerless among all sfu"dents and

stakehoiders visiting the facility" This

Electronic Tap&:tapg)

The iatest trend in ind'"r.stries is to instali electronic taps (e-taps)" The advantai;es

of usin5; e-taps are as mentioned beiow:

. Llnlike conventiomal taps, there is no twisting or turning in e-taps. They Lrave a

sensor, rvhich cuts cff water supply compieteiy urhen not in use. This helps ii:.

saving up to 7Aa/o watey during hand wash.

E-taps enable hands free operation. No fear of cross contairdnation or contact with
, germs. E taps score very high on hygiene. It is the most ideai choice for

muitipurpose and multi-user washrooms.

{ c E-taps can work efficiently up to raw water TDS of 1,E00 pp!"tl"

The touch free eiectronic iaps, avallable in AC andDC rtrodels consume minimai

pov-/er only. The AC rnodetr Ltas an efficient battetiback-uprwhiXe the DC rtaodei

ruiis on just 4 alkaline batteries.

L Operatrom of Elec&"o*i.c Taps

This has been successfully implernented in several hotels & restaurants. Of late,
severai industries have al.so started implementing tllis proposal. Thus, there is a
good potenti.al to optimize the Fresh water consumption by reptracing the existing
taps with e-taps.

Electronic f,ush (e-ftis1t) urisxals

The latest trend in industries is to instail e-flush urinals. The advantages of using
' e-fiush urinals a.ve as mentioned below:

I
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E-tlush urinals are fitted with a sensorl which senses the.usage and tlush witlr
r.vater for few seconds after use. This helps in saving 70% water during urinal
flush.

E-flush urinals enable hands-free operation and score very l'igl, on hygiene. It is
t}'le itr*st ideai c}'roice ;*r rtultiplrrp*se and rnutrti-$s*r urashroor"ns.

. E-flush urinals can work efficiently up to raw water TDS of 1,g00 ppm.
r Tlie touch free e-flush urinals available in AC and DC models collsuilre minimai

polver only. The AC model has an efficient battery back*up, r.vhile the DC rnodel

runs on just 4 alkaline batteries.

Electronic fiush urinals

L
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Hand wash

Foam taps

Conventional taps are used in the hand wash ateas rn hich results in wastage of

large quantities of fresh water. Foam taps are a better fit in theseLlgn consumptron

:ireas. They consume 25-309'6 less water than conventirrnal taps.

Foam taps

Spriry laaded Rlsh taps

Spring loaded push type tap is an alternate device for mininrzing; lnand, wash

water. The spring- loaded push taps operate rvith the simpie mechanism of

pressing the kirob for rvater. The knob is automaticaliy released back to close

position rn 5-7 seconds. This saves about \A-4ootit of water compared to the

^ ^.^,,^,^ri ^.. ^ I +".,^^
L \Jt t VL tli lLlr td r l.1}r),

Spnng loaded push taps
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Low flush cistenn

Tlre iatest motlel closets are waterefficient and operate in dual mode, with a single

flush releasing 2 litres of water and the dual flush reieasing 4 litres per flush. This

resuits in exceiient water savings. 6

Low flush cisterts

Install se\rage treatment plant - Rootzone trcafunent:

XCE uses more than 250 KL of fresh water per day. Considering 100 KL of u,ater

is being let to dratn without treatinent, gorcd opporfunity exists to reduce

freshwater consumption by treating the sewage water and using the recycled

rvater for gardening and flushing application. Install Lriogas plant and

phltoremediation in series to recycle water and reduce treshwater consumptir:n.

Presently) sewage water is being let out to the drain without treatment. An

opportunity exists to generate biogas from the untreated sewage water and use the

g*net:ated biogas to substitrrte LFG used (Z00cylinderslyear) in the ccliegr.

Biogas Pnrduction Potential of Wastewater

Thc seurage rvater is a usefnl w'aster as 1?r, of it in any quantity is a siuei-qe srhich

rvhen subjected ti-r anaerol-rir-- digrrstion wiil pror{nce biogas. \Va-rterrrat**t is t}te
elfluent from householclj eonllr*criai estalrlishme,nts :rnd iirstitutions. h*spit::.Is,

I
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Sewage water source contains large et:naunt of organic material whicli cam be

efficientiy recovered in ,as siurige .which and wl"ren subjected to artaerobic

digestion, the siudge produces metb,ane }as (biogas).Bi.ogas is a r-irixture of gases

containing 5O-7\a/o &.{ethane, ard25-5Ao/o Carbomdiexide r.vhile 0- 10% Nilrogen,

O-3o/o Hycirogen disulphide and A-2o/o Hydrogen may be present as impurities

rvhich is produced by anaerobic ciigestion of organic vnatertal, i"e" a sequentiai

enzyrnatic breakdown of biodegrad*ble orgawic material (Bioniass) in tlae absence

of oxygen. Th.e process is usually carrued out in a digester tank known as

biodigester. Biogas is an irnporta*t energy soLlrce rised as cooking gas, to generate

electricity, etc. thus

producing biogas fron-l

wastewater is an efficient

and sustainable waste

man age{nent a*a renewable

energy technique. Clle of the

tt:,ajot environmental

problems cf the world taday

is waste management anC

wastewzter constitutes a hrrge environmental probl,em to the society thus the need

tor r,vastewater treattr,ent to recover and alsa recycle the recovereci water for

rlsa8e.

Ttre ptrysical process: thi.s is the ruec'nanicai tt:eatrnent of tl-re v,/ater that involves

remoyal of debris from the raw wastew'ater right frora the point it eirters the p1ant.

The screening and primary settling of ciebris. Wastew'ater enters the treatment

ptrairt through the inlet chamber from,uvhere it is channelied to the coarse screen

that rernov-es solid waste.

Ttre biological process: this involve the biotreetn:rent of the sewage in the

b",oreactors. It is theheafi.,of the treatment plant where abiological process takes

place. The btoreactors of a treatnrcnt ptrant arc usuaily large tanks consisting of

severai mammoth rotors and subrnersible rnixers. While ttrre rotor introduces

.k r,l,,i#fi 
NsINEEfrhril'' 
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atmospheric oxygen into the sewage, the submersible mixers keep tlre biomass in

suspension thus several reactiorts take place iri the bioreactors.

From thebroreactor, the sewage eitters the sedimentation tank. F{ere the biologicai

process ends and slucige is separated from water such that !fte clean water is

passed to the disinfection tank for disii'rfection and a*ward dtsclnarge for use while

the sludge is removed by the returned activatiott sludge {RASi puit1p that rernoves

and sends part fu the a*aerobic digestton charu'*aertryhtle so111e e return to the

anaer obic biorcactor f.or rcactiv ation.

Production of biogas is an anaerobic digestion whereby microorganisrcs break

eiown btadegradabie mate?iel in the ebsence of oxygfil to produce

w"etha*e/carbon dioxide used to generate eiectrici[r arrdheat. Sludge from the

treatment plant (primary- and ectivated sludgei is the tnatrt feedstock

{brodegradable otganul

matter) in the biagas

procluction plant of a

wastewater treatment plant

arrd the biogas production

process involves series of

steps. The combine sl',.idge

resulting from primary and,

secondary water veatrnent is gathered, sieved and thickeired to a dry soh.ds

content of up to 7o/o before entering the iigesters. Cptionaliy, tire silidge car, be

pre-treated by disintegration technoiogies with the ain'r to inaprcve the gas yield.

In the anaerabic digestion process, the sludge is purnped into the anaerobic

coritinuousXy stirred tarrk reactcrs where digestion takes "piace. in the process,

rnicroorganisms break down part af the crgantc rna+,t.er that is contained in the

sludge and pro1ruce biogas, which is cotttposed of i'nethane, carborr ciioxide and

trace gases. The raw biogas produced is dried anci li_vdrogen sulphide and other

trace substances removed and bttrned tn burners after treatment. The digested

siudge is dewateredrandttrtewater rueintroduce into the treatitrentplant while the

renraining uirciigested matter used for argar"rc fei'tilizer"

t
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Rootzone treatmer*:

Root Zone' is a scientific term used to cover all the biatog{cd activity &rflong

different types of rTiicrobes, the roots of ,plawtsrwater soil and tlie suir. It consists

planted filter-beds containing ravel, sand and soii. The R7,\ /{f system utiiises

nature's way of bioi,cgically processing donie-stic & industrial effluents" This

effective technology ca11ed Decentralised Wastewater SSrsteras (DEWATS) was

developed in 1970s in Gercmany and has been successfully irnplementeC in

ciifferent countries rnainly in Europe and Aw.ertca"

The root zone wastewater treatlnent systerr makes use of biological and physical-

treatment processes to remo\"/e poll'r.ltants frorn r.rraster.vater. Due to its natural

process, there is no neeci to add amy rnput such as cherTricals r*techanical pwmps

or externai energy. This reduces both the rnainte:nance and er:lergy costs.

" To accompiish this, the root zone wastewater treat'me*t undeitakes the r'oiiowing

steps:

" Pre*treatment done in a Settier - a device that separates the iiquid froln the solid

First treatment takes \)lace tn an Anaerobic Eaffled Reactor - a device with severai

icientical chaitbers thraugh w,hich the eftluent

moves frora top to bottom.

" Second treatment happens in an Anaerabic

Filter - a device filled with a filter material

(cinder), through w,hich the effluent moves

trom top to bottonr.

T'hird treatment takes ptrace tn a Planted GraveL

Filter - a structttre filled'with gravel matenaL

and pl.anted with water-resistant reeri plants,

which provide oxygell to the passing effluent"

The Root Zone Wasterrater Treatn"lent systern takes into *ccor;.t":.t the natvral siope

of tire ground, so that water fiours from one device to another without artv terynai

efiergy input such as motor pump.Once the reeci plants creete an established

L

@-.1';;;
tesanu Pa\\r Y 

tt[;tlll:t-tJ'-' 
t



t

stand, usually after tne first growing season, the reed bed requires litiie or no

maintenance. The ptrant foliage wili soon bieni.natura!1y intothe iandscape, ever

changing with the seasons andcreattngapleasing sight as weilI

Install watrut flow rneter: , r

Water fow meters are vital in uncierstatiitg the water corisumption patterns of the

caffiplrs. Fresently, the wat* consunrption is caiculated ratlter than ber:rg

measnred. Watet t'lo.,r, meters gives an acc\.vate statlrs if rurater consumption in the

campus and frarc, the water consumption "ralu.es, the roadmap for water

conservation activiti es cayL be prepared.

Water Meters w"ould have *ta*y advar*ages:

e Encourage water conservation - important gltew stratn a*'i'larer resources

o' Encourage aitrocativeiy efficient distributior-r. People would consume to where the

margtnal

cost = rnai'ginal utiiiry

e In long term lower overa'tl,water consumption wouid reduce ieading to even lower

water bills.

PRINCIPAT.
21 lS;rg*
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Waste tv!,anagemeffit

India has drawn world's attention with its high paced ttrbanizatian awd

ind.ustrialization. Over the last decader\nl,ia has emerged astde fastest growing

country with rapid economic grourtit. A renewed focus orl sustainable growih and

deveiopment is imperative as lrrdta strives tc maintain its high GDPgrowth rate in

its pirrsuit of achievi.ng deveioped country status by the year 2022. However, the

fiip side of higher econornic groirti'i has resulted in increased censrirnptioir of the

naturai resourcesT increased waste generatian andhe*ce ecologicai deg'radatton"

Present status: ECE has tmttrated. waste wta-rlagenlent activities insicie its facility.

Separate bins have been provided for different types of wastes. Waste bins are

provided throughout the campus and students are being urged to use the bins

effectively.

Recorrsnendation: The waste marLa3ernent yard rrust be wsi*tained tn a sirniiar

fasliion as tltat of a raw rctateual storage rooftl. ?herefore, a totai Tevafi:rp ct rhe

waste storage yard is to be carrted out. By dotng so, the quality of the tnaterials

stored iri the y-ard witrl not detericrate and can be used a raw rnatefiai for a

subseqi-rent process.

Enhanceawarenesscreatianrtrainingandcapacitybuilding.

ECE should focus on implementing sustainable waste *l&n&gafi1ent practices. ECE

should regularly tnteract"with Foilution Contral Boavd and TSDF operators to

enhance knoltledge o11 .-vaste tr.a!\agew,ent. The tea'trt shouid also take etforts to

conrneunicate the .*/'aste nlanagexr"emt and other poiicies a*d activities to all

students ir, the college.

Achieve zr,ra bqand discliarge status:

ECE may instaLi a STP to treat and recycle rvater. The treated water trorn STP can

be used to substif..lte freshwater by utilizing tlne treated water in bath high end

and low - e nd applic ations.

q1
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Chemistry trabs effiuent has varration in its pFtr on a large sca1e. The lab effluent

from an educational institute generaiiy cor-irprises of acid.s like FiCi, FINOS.

HZSO4, EDTA and bases like NaOH, CaOH, NaZCO3, N'H3 whose pI{ ranges from

2 ta 13. Tlris efiluent causes adverse effects when disposed dlreS:tiy antc l,and cr

water bodies.

As per effluent slandards, Schedule VI of Envi.ronment {Protection) Act, 1986 altr

tbe pararmeters shouid be in the prescribed standards. lieutvatrtzetian ts a chemtcal

reaction in wh"ich acid andbase react to fcrm sait anCwater bringing the pH near

to 7. This principle is used to controtr the variation of pi{ of tneLab efflnent.

Recornr"iren datiom at E C E :

Ernptroying aneut"raiization tank is found to be the rnol:e suitable nlethod to achi*ve

neutraltzation. Rec1,c1e tiris weutraLizedwaierrafterYh. correction ii'ltc waste rvs,t.-r

tank. Avoid drarnage the labaratory waste water ir-ito storn'i water channetr. As of

the basic info fi"om the aidtt team, Neutraiization tank constnrcted for one lab.

Gocd initiative to irnprove eco-score. Recornn'lended to implement for ali theLabs.

Zero Liquici Discharge

Edllcational institutes should foltrow Zero ltqwid discllarge to meet with the

er-lvircnmental regulatioi, in a challenging way. ftrae institute has to iCeretify

potentially recyclable streams and appticability of four R's (Reduce, Reuse, Recycle

and Reco.rer). By achieving ZLD status and due to recycling of wasteweterrthe

freslr water consumption of tlne cempws can be reduced"

' Recommendations for short-term goals:

The treatedwater canbe used in the campus for gardening purpose, watering

plants and Lawns, in toilets flushes, in I{VAC Ccoiing, Sludge generated from the

Sein'age TreatrnentPlant shatrl be rich in organic content a*d- am exceiient fertilizer

for hoft icultur aI purposes "

F Establish a college Environmental comnr.ittee ttrtat wiil holci responsibiilty for
the enactment, enforcement and review of environitentatr poiicy.

F Save Waterl'posters to be affixed,in the class roofl1s, h:and. n'ashing arees.

Ye
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F CarpooXing, whereyer possible, particularly by ihose who are using cars
should be encouraged. t

F Encourage the use of bicycles a*d pubirc transpart system by the cornmunity,
partrculartry the student corn mu.nity.

} Year wise interrtaL asdrt on 8reen, water arud, energy to"be conducted by
respected teactrrers"

tr Department wise awareness programmes to be organisecl by staft'

representative to each committee.

P Signage/posters shouid be posted in high \Nater consurnption areas in
ac aderc,rc bloc ks to increase awarenes s r egar dtng w ater con selvation.

F Replace aLl old faucets with water saving faucets.

F The waste shouid be recycied oi" reused at r:naximum piaces possible.

P Reguiar checkups and tnaintenance of pipes, overleead tanks, pilrnibing
systems should be dane to reduce overflow, ieaka"ges and corrcsion"

ts No slich processes or activities were oi:ser'ref, at St. joseph's College for
Wonren which can deterrorate the environmental quality"

} Ii r,vas observed that tbe college is keeping rhe environrr,ental quality at
pricritv in every deveioprxent stage"

! Enccurage students to teake innovative projects iike Rubber tyre benches at
play grounds and sitting benches with used piastic botties.

llazardoas azrd e -waste zrr;nagatne{Lt

trlazardo*.s Waste Mane$ement k"iies are notified tc ensrlre safe handiing,

generation, processing, treatment, package, stora5qe, transportation, use

reprocessing, coilection, conversion, anci offering for saie, destructtcn and

disposal af Hazardous \A./aste. These Rules calne into eftect in the year 1.989 and

have been amended later tn the years 2AOA, 2A03, 2008 and with final

notification of the Y,azarC,ous and Otller Waste (4,{anagemer* aytd Transbounclary

Movement) Rules,2A16.

Recommendations:

1. Segregate different tlpes of wastes as dry and wet waste

2" Hazardous waste coliection il'lto separate waste yellow-coiored bags

3. E^waste collection bins

L
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4. lnittate disposal methorls with approved contractors, make few MoU with

Lacal e-waste coliection consuitants. ?

5. More number of waste bins (dry a*d wet) to i:e provided preferably for
recyclable waste and for food waste. Recyclable *,aste gan fetch revenue
endtood waste segregatio{L can be utiltzed in bio-gas plant for prcdu"cing
methane which canbe used for mess as tu.ei reducing the consumption of
gas cylinders.

6. E-waste to be properiy sent to recycle authcrised by State PCB. The E-waste
contains precious metal which ca*be taken out by reclclers and reused
by mawufacturers.

Wealth fronn waste:

Wealth from waste is a best technique to be irnplenterrteC in the edv,cattomai

instltutes to promote and niake the 1pn1p1'l awaye of the sustainable practices. This

brings a clear rdea of what we ate wasting instead of making it in to a good

resoiirce. Anlthing of value is calied a resource, l&'heireas the waste whicli in tttyn

be converted in ta avaluable resource is being kickeci off iir to the bins.

ltecommendaticns at ECE:

Tlre wastes such as Demolition waste rgarbage from the kitchens, remaining food.

frorn the canteens, papff tro*i the offices, Water ryom Kitcheris, water from STF

and Neutralizatian Tank can be converted into risefui products" Encourage

students to make innovative prcjects.

Eco- friendtry parrements.

Rubber tire benches at play groilnd,s and, at opeil classroonr

Sitting benches with used ptrastic i:otties.

ESvuAs
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Conclusion

L

Environmental sristaina'aility is a contin"Llous prccess and there is aiways a scope

for inrprover"nent" ECE has displayed itself as aru aCuvocate 3f environrnental

sustainabiiity by getting environmentel. audtt. carrted out. The argantzatron has

irnpienrented several initiatives and measiires to enhance etficiency and to

aptimize resource intensity. The journey ahead"in the pathtovrarcis environmenta"l

erceiience has imnlense. scope for irnprovement as brought oui. b5r th.is report"

ECE rieeds to focus and work ofi areas efficiency levetrs needs ta be enhanced. For

exanipLe: waste yirarTage{{rent. The obser,ratioi'ls anC silg4esticns put foah by the

report would help the faciiity ir:. improving its L'nvironrleniai pertotttrsrrc€ &!1d

paye way for ecotrogically s*stainable growth.

This report 'may be taken as a guide arLd rcadw,ap for achieving leigher

perforn-iance rat:rrtg in eirviroilmentill stewerdship. As one of the picneers atrd

ieaders ECE shoulder tlrre ta-sk of *.rrther'learning-teaching-learnirrg' to ii-nprove,

excel, and continue the innovative efforts t'or si;ccess of their students and

associates.

26iS"r;1r*
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Executive Summary

The growth of countries across the worid is treading to i.lrcreaseci consumption oi'

natt;rral. resources. Thele is afi urgent need to establish environmentai

sustainabiiity in every activity rnze do. In a r*adern academy, environmental

sustainairility wilt play a crrtrcal roie in the very existence of an organizatron.

An educational institutiorr is no diftbrelit. Euilt elwironftlellt, esper:iai1y an

educational institution, has a consideyabie Nraoi print on the envirorrr.nent. {rnpact

on tlre environment Cse to energy consu-:nptio*, w'ate asege and wasie

generation Ln aft edtcational institution is prominent. Therefore, there is an

inrminent need to reduce the overall environnaenl.alfaotpnr$ of the institntion"

As an institl.rticn of higher trearni.ng, Eswar College of Errgineering (ECE) firniiy

beiieves thattbere is an urgent need to address the environtr,erutal challenges and

improve their environmental footprint"

True to its be!.ief, ECE inairitain an excellent ia*Csce,pirtg ii-r its cainpus. The whol.e

campus is lush greenT and trees are seen everywhere alound the eamp''ls. REST

congratuLates tlte ECE for their effoits to create a tiuly Sreen ca{fipl}s.

Based on the dara su'omitted by ECE team, follcwing inrp;'ovenrenr opportllnities

have been identified ir, the calripus in terrns of trandscapiilg.

. Implement ecosystem restoration by clevelopment of therr,e gardens ii"r used areas

of the campus

€ Develop greencorridors between existing areas in the car.lpi;s

o Develop natwral areas ia e*courage bircl roosting and nesting in buiit-up areas

e trncrease tree density awd canapy cover in the buiit-up aveasby plar.tttl8more fruit

yielding trees.

t
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. Conduct reguiar flora surveys fbr.improving the existing data.

r Develop strategies for regular monitoritrg prerrentiorr of invasir,'e piant specie s.

By addressing the impr"ovement opportunities, the calr1pus rvould be abl* to
achieve tire foilowing benefits:

,--lq9*,*.'*;iriurrtts"'
..* o* **\:;.-':ti$T5;;;:lo. 

_, ."-"'*';o$)$l

r Identifying & implementation of proper measure for conservation of endangered

floral species in the cal-trpus

r Redi-rce the naicroclimate tempcrature af the Lrampus by 1-2" C rvhich is significant

r As many of the species have the capability to absorb contaminants in the. arr and

tlrerefore this would lead to better a* qualilT in the campus

r ?his can evolve as afl ext-'cllent educational campus for spreading alvereness on

biodirrersity and benefit the nation atlarge.
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Introduction

(-

[.Irbanisation a{Ldit's effect on Loss of bioeiiversrty ir

Llrbantzation causes bi.odiversity to ciecliire" As ci.ties grcw viialfuabttat is destroyed

or fuagrnented into patclaes not big enough to support cotnpiex ecoiogicai

communitr.es. in the city, species may become eridangereC or e'",en iocally extinct

as *atural areas are swal.iowed up by the urbamju.ngle.

Ironicail.y, it is urbarrgrcrvth that is offen r"esponsibie fcr the ie"ltroduction cf non-

*atiye species, either accrCev.*ally or detriberateiy, for food, pets or for aesthetic

reasons.

Dos,,fficentation of Hora

Knorvledge on biodiversity of any geagraphical region is aparawount importance

tor sustainable "rrrarnegerneret and consenation pians. The fcre rnost tesk in the

conseryation process is ta prepaye afi inventory of species. it is necessary to have

fuli knoniedge rcgarding the habit,habitat,distribution a*d.phenoXogy ci variol'rs

piants ror their praper conservation.

The docurnenta.tion cl floi:a will heip in identi$'iiig, dccultrentir6 and promoting

tlre conselvation of native flora in {ndia" This in llirn will help in prcn'lcting naril'e

species for landscapes as they suit one growing interest in {'Low.vttairi-er,afic{'

ga rdening and \andscaping.

Many species are vigorous &hard and can survive winter, caldrawd summer heat.

These species once establlslterd. can fra:;rrtsh without rwigati*"* or ferttlizaticn and

are resistant to l"nost pets & ciiseases"

Need for documentation of Flora

The knowleCge butld*tg ore significa*ce arrd irnportance of various tlcra existing

around us is the need of the hour. Loss of the biod.iversit3;'- is 1ike13r to leslllt in ioss

of various other taxonomic grcups.

0f
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Serve as *rcady rcokoner:

Most of the campuses have huge \anl"scape with diirse {tovai species"

I{everttrreiess, the avaiiabi\tt}, of inforrriatior, oi'i these species is flriltineal. F{ence,

. the documentation of the species u,outrcl serye as afi edttcatiovfal p:atefiai on the

details of species existing withiii the carnpus"

Fublic Visibilifon

Despite lzavingvarious biodiversity initiatives ii'l p1ace wi.thin ttrte canrpus ttost of

the campuses track the visibility cf the measures taken in conservation. The sridsy

v,rill create ewareness & visibility of the carilep&s oitllarioi.rs collservatioxl measures

intplemented to the occupants as well as to the visitors.

Aiso, the organizetton will gatn glabally amongst its shareholders for the positive

steps taken towards protecting biodiversity.

Consenratisn of $pecies:

Due to \-irbanrzaticn rnost cf the fiarai species ayeunder tremen,ious pressure. The

need of the houris to conseirrre and protect these speci.es. ?he st-uCy would help in
' identifiing sucir species in tire campus whicll need to be consenveC.

8liri1*
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ECE carbon sequestration through plantation

Carbon seguestration throu gh olantation is one of the impgrtant steps towards

achieving carbon neutrality. In carbon footprint calc'ulation of ECE, carbon

seqrrestr:ation through plantation is considerecl and due credit has been given.

Nr-r" of tr'ees cansiriered for carbon footprint calculation

?otal coll4round area of. campus (approx. in Sq. ft)

LIOZ absorbed by a tree in one y-ear

Total CO2 sequestrated

:18KG

: 91 trees x 18 KG af CAZ/yea,"*

: 1638 KGS of COZ

: Approx 2 Tonnes of COZ

:.QI trees

: 500068.8 Sq. ft

t,
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Ylantatton & Maimtemsl?efi tectamie[$cs

t

Selection of species
s

r Native species Like Azadiyachta tndica (Neenl), Yrsngaw:a ptnnata (Pongam tree),

Cassia fistula (Indian shorn'er tree), Eutea monssperma {Fiame of ttrre forest) ar,d

also fn;it bearrng species like Mangtfera rndtca (}"{ango), &taniikara sapota

(Chikoo), Syzygiurn cumini tlamun Tree), Fsid.ium guaiva tGuava), Annona

squamosal (Custarci apple),Punica granattrm (Fomeglanate), Phyllanthus ernblica

(Indian Gooseberry), Citnis sinensis (Sweet iime) and" Citvus limon (Lime) to be

seiected for plantation. RoyanPaLmrNeem, Astrroka, Cacaruut, Rela trees, Rain Tree.

. etc alreadyr pianted in ECE.

e Saptings of 2-3 ft height to be consideredfar plantation in pubiic ateas

o ?lantation can be taken \tp as avenues (roadside planiatton) andgreen betrts (thick

piantattoru in one arce)

e Fruit pLa*tatton car,.be taken r.r.p in protected areas, ins'iitutions r,.vitil large areas.

Special care to be taken in w.atntenance since these piants also generate revenue

Digging of pits

Pits to be dug abot;t cne month prior to the plantatio* *ate and it sl-roulcl be

exposeci io sunlight

This rn ili help in liliing of harnCui disease-causing loacteria an(i ."'irlts"

^r. I* places of no avallabl\lty of proper suniight, dtE vesh to be tilled iii the pit

andburnt.

2. Ptt size should be normally Ztt or 3ft anil rn soiLs vrhic1fi.'are very hard 4fi3 or

above to be dug.

3. Further to the diggir,gof pit, thebottor*. of the pit shouki be loosenedup to €,-9

inches.

B
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4. While digging, we can obser"ve different soii profiies. Tcpscil v',i11 be soft and

contains enough nutrients for nourishing the plawt. The topsoilshouid be depositeC

on one end and hard soil on the other end. \Alniie filling ttrre pit rvith soil, the topsoii

only should be used. The topsoii from the non-pla*tatioxr area anundthe pit tobe

collected and mixed with manure and useri ibr filling of the pit.

Transportation

o Visit to the nurseries ardenquire ahoutplant species bke avavlability, size, age and

girth prior to the plantatton Atrso, the size of the packet in which the piant i.s

existing to be enguired.

e Ensure that the rr,atertal. rs avallabLe in the nursery a*d, allatterS to pick up

E Tl"ie sapiings to be ix,ztered one or tw-o days prior tcv ttrre ntoverient of plants to

p\antal.ion arca

a Tlre plants to be procuved at least 15 days prior to plantation.

o The saplings to be watered as soon as they reachthe pi.antatiow area ancl regularly

thereafter.

o They strloulci be kept ir, shade, iaon-windy & protected are.as.

The above saici steps to be followed for movement of plants near to the pits within

the plantatian ayea. ftiough water to be stcred {or waterie,g the plan+ts after

planta*tton Also, tooLs and nianpower to be kept in p\ace to ensure ptapet

y>iantatrort of saplings. I{ the sapling is bushy wtth rs:.avl.y bre*cYtes, then the

branches are to be trirnmed before plantation.

YTariration

o The poiy bag around the root baii to be carefw\ly cut with a knife I sickle / scissors

without disturbirag the roots

o Rope and stakes are to be kept ready to surpport the plant aiter plawtation.

o Regula ywate'ringto be done to the plants foiiowed by rTrulching (loosening of rop

3-4 inches of soil)

c Mnlching will i"ielp in conserv-ation of moisture, aetatton of roots and control of

weeds.

tln
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c Note: At least 1o/a af. extra plants to be procured for tinTetr3r gap tiiling ar.dta ensure

1007o sun ival. Care to be taken for these plants Like other plditis.

Terraee Farmirg

Rooftop gardens ate ruarL-ffiade greewspaces on the topntost leiels of industriai,

commercial, & residentiai structures. They ma.y be converted into piay spaces, give

shade and shetrter, or simply i:e there as alivirq;, green area. Besides the benefit, roof

plantings may give food for the birds and small creetu-i'es7 cont;:oi temperat"r"rre.

hydrologic albeneftts, arcltttecturai enLrancement, barattats or corfidars for wiidiife,

.recreational oppoitunities, a*d tn trarge scai*, tt wray eve-r'l have ecological benefits.

'fhe perforri of cultivating toocl on ti'le rooftop of buildlngs is sonietir:res referred to

as rooftop farming. Rooftop iarw:j:rig is generaliy Cone using the green

rcof, Hydroponi.cs, Aeroponi.cs or Air-Cynapc:nlcs systeies cr container gardens"

Recomrnen dation at ECE :

c Generate income ayrd can prcvi.de sofl1e locai employn-ient for the poor-can

be eciricated to the iocal peopie.

o Utilizing otherwise unused roofs to i'nake ar, t*carne internailSr.

* EngagiytgL!:Llow tir-ne-consuming work thar. canbe sirared w'ith other jobs.

s Establishing food security by providing fresh, safe, &. healthy produce for the

hostels.

c Ccntributing to en',,ironmeyttai sustainabiiity &, nafiwal resou-rce

managetnent.

c lteducingheat on residents living on the tcp floor cf i:uikiin5;s, which Xreips

them sel,e electricitir by meaf is cf tans or AC less.
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Recommendations for Enhancing Flora in
Campus

6

1. trmplement Frosystem Rpstoration

o Develop naturalised areas in the Open Area segitents.

o Wastelands in the caxu.pws ca* be converted to a park.

c 'Therne Gardens' canbe der,'eioped in unused ayeas of the campus to

irrcrease proportion ai nansral atea.

2. Enkanw Freosystem friotectistt

e Frotect arrdwreintairuthe existing Cpe* Area segmearts

3. Fianting mor€ fruit yielding trees

c Increase tree density a*d canopy cover in the burlt-up areas

4. Increase rrumber of l.{ative Ptrarets in the Landscape area

o Increase native planfs tc bcost native biodiversity

e Bees, buterflies a*d, othry insects

c Healthy t'lative playtgrowth w-ili help in easy identittcat:on of itrvasi.ve

atrien species

5. Introduce lnore natle species in Cpen Areas

6. Preventing/ Decreasing Invasive Aiien Species Sprer"d

. IdentiV potential threatening species "rn advance and'rr*pler-nent

quarar,tixte measures

o Mass Yradtcatvan techniques fbr \arger spreads

e Commitment to complete eradrcetiorr

o l/ranual Uprooting of smali populations
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7. Develop natwral areas to encouragebird roost!.ng and nesting in built-rep

&reas

t

8. Introduce features to attract birds in the butlt-np &teas

s tsird feeders 
6

c Water iroughs/ Birdbatb,s

c Nesting material

f . inrprove nieasures for rainwater harvesting in paved amdum-paved areas

o Open fields, parks, paverne*tla*dscepes, etc.

e Develop outdoor parks in open ateas

10. Open ciassroom canbe developed as the campus t\avtv\ggoodnwrnbu of large

trees-

1 1" Flant orvr"lership pragra'{n:r:l;Les should be tnrtia"ted several trees shoutrdbe planted

and owned by visitors and stuients. The nanies of sucl"l visitors./ students shculd

aiso be ciispiayed.

12. There sha1l be a dtgttal ptatfarmwhere student anci staff get details abaut piants

and anrmals in the car-lpus. This rr.ay include tl&'!Tra, inforrnation systernatic position

as pff standard cXassificationT usage, value, further refei"ences etc.,

X 3" Stirdents and stafi sliaii take tnitiative to start live cernpus discussion grorips

where Sreen cor:.servatian and awareness sleatrl be the mat* age*da.
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Conclusion

As seen in the carbon seqrzestration caicu Latiarr, tree phftetic,r'ls \*,ad+ to a

tremendous reduction iir net emissions of the campl]"s" Therefore, ECE needs to

deveiop araadmap to include treeplantation as a strategy to reduce overatrtr carbom

emissions of the campus.

Two or three small ponds rruay be deveioped in the caffipus for aquatic 'pl,anis and

water source of campus birds.

More Biodiversity conservatio* and preservation methods are suggested a:ndECE

may apply f.or abra*ding or ranking w.r.t. its biodiversity.

Water ponds in the form of F.ain w,ater cum Roof water haivesting ponds should

be deveioped anC" it wiil irnprove aq*atic biodiversity aiso.

A pension of Rs. Z50A per yer for e*ch tree ot age >75 years wili be awarded to

ail constitr.eent awd. atfiliated colleges froniJNTUK, a noble glrabalgest'"rre.

i{eritage trees identified i"nust be wetrl preserued and prctected takirg rt as a prlde

and pnvtlege. {t develorrs a strong sense of love, res}:ect and reverence to the

visitors of the campus.

****t
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