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From the Principal

It is a great pleasure to see the creative expressions of
students who had contributed to Sandarbh. Civil
Engineering Department has grown abundantly in the
recent past. It continues to sustain its growth. People
reading this magazine will realize the tremendous
changes that are happening in the Department. The
magazine is presenting a glimpse of the growth of the
Department on many fronts. The Department has been
simply unstoppable in its progress as it has been
actively involved in various activities that have brought
to light the hidden talents of the students and staff. The
highly qualified and dedicated members of staff have
always stood shoulder with the management and of
commitment. This magazine has recorded achievements
such as: conferences attended by staff members and
students, competitions won by the hugely talented
students, innovative projects carried out by students
with the guidance of staff, among others. They stand as
a withess to the monumental efforts taken by the
management to make the college a centre of excellence
in education and research. I wish the management,
staff and students of the college success in their future
endeavors.

Dr. Archana Keerti Chowdhary Principal




From the HOD
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It has given enormous gratification to coordinate
the editorial team of —SANDARBH , our Civil
Engineering Department magazine in all aspects,
covering academic activities, technical events of the
magazine. This magazine would not have been
concluded without the constant support of our
principal who stood as a pillar of strength and
support at all times. We would genuinely place
thanks to our editorial team whose dedication and
diligent towards completion of magazine was always
part of the process. We would like to congratulate
and express our hearty thanks and gratitude to our
head of the department in believing the quality
policy of educate enrich and excel in imparting
professional education. This magazine is reflecting
of our department quality in terms of all round
excellence. Last but not the least we want to faculty
members who gave constant support and guidance
to enlighten young minds of the people through this
magazine.

Dr. Amit Sharma




Be the preferred destination locally,
regionally and internationally for the
Civil Engineering society as a leading
department providing high quality
programs and services in Civil Engin-
-eering fields.

M1l. To offer value based education to
meet global standards to the students
to develop their professional skills.

M2. To inculcate a spirit of entrepreneu-
-rship and innovation in students so
that they can better serve the society.

M3. To prompt sponsored research and
provide Testing/Consultancy services
in Civil Engineering fields for society.
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Existing Laboratories

1.Engineering Mechanics Lab
2.Strength of Material Lab
3.Structures Lab
4. Transportation Lab
5.Geotechnical Engineering Lab
6.Engineering Geology Lab
7.Fluid Mechanics & Machinery Lab
8.Environmental Engineering Lab
9.Materials Testing Lab
10.Survey Lab
11.Instrumentation Lab
12.Computer Lab
13.Software Lab
14.Heavy Structural Lab



Major Softwares Available

CIVIL 3D
PRIMAVERA
ANSYS SAP
2000 GMS
6.5 Abaqus

6.12 LS-

DYNA
MIDAS-Gen



Major Equipments Available

Total Station
UTM & CTM
Pumps & Turbines
Benkingum Beam
Bituminous testing
apparatus
Plate Load test apparatus
SCPT
DCPT
CBR
FFT ANALYSER
DATA LOGER
POLARISCOPE



MAJOR EQUIPMENT
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INTEGRATED WETLAND AND GROUNDWATER MANAGEMENT

Mahendra Singh Thakur (0S08CE221013), Depanment of Civil Engincening [PS Academy,
Nikhil Kumar Vias (0R08CE221017), Department of Civil Engincering IPS Academy,

Sagar Ivnan (0ROSCE221025), Department of Civil Engincering IPS Academy.

Abstract:  Effective  management  of  wetlamds  and
health, entrring waler tocurify, and upporting heman well-
being. Howener, iraditional mosagesenl approaches offce
Sorus on mdividusl composenis of ihe wadier cycle. reglecting
the imtercomacoicdmess of wetlands and growsdwater: This
shudy prevenls an inlegralod approach le mancging weilands
and growndwater. using the Sirpur Labe weiland.

INTRODUCTION

Welbsnds and proundaater afe wo  inlefooRbocied
componcats of the waler cycle that play critical roles in
mainiaiming coosysicm healih, ensurng waler soounity, and
wpporting human well-being. Wetlands, which include
marihes, seamps, and lakes, provide numensms eoodysiem
sreation. Gropndwsicr, which accounis for approximaicly
22% of the worlds fresheater resources, supplics dnnking
waber, mgales crops, and supporis mdestmal acivites.

fesounces ane facing mumcrous threats, inchuding climuie
change, land wse alicration, and over-extraction. Climate
change & altenng precipitation patlems, lesding o changes
wetland water levels and groundwater recharge. Land use
alwration, such as the comversion of nanseal habiats o
apnculnarsl kend o wrban sress, = reducing weiland srexs and
aliering proendwater ow paths.  Owver-exirsction  of
proundwuater 5 cousing land subasdence, reducing waler
tsbles, and increasing the ik of water scarcily.

Traditional management approaches have ofien fooused on
individual componcnis of the waler cyclke, noglociing ithe
inderconneciodness of wetlunds snd groundaater. This has bad
i a ek of coondmatson and micgraison in managoment
decniom, rosulting i suboptimal outcomes ot coosysiem
health and waser securnity. In recomt years, thore has boen a

CIVIL ENGINEERING DEPARTMENT
INSTITUTE OF ENGINEERING AND SCIENCE
IPS ACADEMY, INDORE

approaches thal consider the imtcractions betwoen wetlamds
sl grousdwaier.

This xiudy aims to contribuic o the developmeni of micgrated
welland snd groundwater mansgemenl approsches by
imvestigatimg the hydmological and ecological inkcractons
betacen 3 weilend snd an aguifer syvsiem. The speaiis
objectives of the study ane w:

I. Investigaic the hydrological inboractions between the
weiland and agquiier sysiem,

2. Evalusic the ccological implications of Jiffcerent
managemeni scenagios on the weiland and aquifer system.

3. Develop an mbeprated manspement Famework for the
weiland and aquiifer system.

ORIECTIVES

I: lmvestigating the Hy drolegical Interactions between the
Wetland and Aquifer Svstem

This obpective atms 1o anderstand the complex npdrologacal
relsdonships betwcen the weiland and aquifer sysiem
Specifically. the stedy will:

smownts in the study sres, incleding the frequency and
imberssity of ranfall evenis.

- Evapotranspiration: Evalesse the cvapolrsfspiralion ks
from the wetland and surmounding vegetion, ncludmg the
effects of temperature, hemadity, and wind,

- Imfiliratson: Ievestigaic ihe imfiliraion mics and provesses
im the wetland and serrounding soils, incleding the effects of
saill type, moksiune content, and vegetalion,

- Urrouinabaater Flow: Evalese the groundwater Mow patscims

and rates in the aquifer system, including the eiects of
hydrauhc conductivity, storativty, and boundary condithons,

12
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= Water Balance Equation: Develop a water balance equation
that accounts fof all the mpuls, outputs, and storage changes
i ihe wieiland and sqaifer system.

- Precipitation and Evapolmnipinationc  Quantify  the
procipitatson and evapotranspration compononts of the water
balsnce, mcludme the effects of climasie vamability and
change.

- Swrface and Subserfior Flow: Evaluste the swrfsee and
subsurisce fow componcnts of the water balance, inchading
ihe eifecis of infiloration, nomodl, and groendvaler how.

- Seorage Chamges: Invedtigate the Worape champes 1w the
wilsnd and aquifer system, incleding the cifects of waler
kevel Muchations, soil moshue changes, and groandwaicr
HOrRge-

L3 Analyze the Groundwancr Rechargs

grounsbeaser rochange lom the wotland | inchedang the cifccs
of infiliration, percolation. snd prefenential fow.

- Rochange Rlates: Evahesie the rascs of groundwater rechange
from the wellsnd, incleding the effects of precipitation,
cvaporanspiralion, snd soil morsure.

- Recharge Arcas: Identify the areas of the welland that

contribiale most W groundwater pechange, mcluding the
willecis off land use, land cover, and ol Bype.

L4 Evaluate the Imgpacts of Climate Change
= Cheste Chenge Soenares: Develop chmole change
socnanos that reflect different projections of lemperature,
procipitation, and cvapolranipiration changes.

= Impacts on Hydrological Processes Evaluate the impacis of
climate change on the hydrological processes in the wetland

CIVIL ENGINEERING DEPARTMENT
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and aquifer wysiem, inchading ihe cffects on procpaiaton,
evapotrampiration, infilration. and groundwater fow.

= Impacis on Waler Halamoe: lnvesiigaic the impacis of
climate chamge on the waber balsnee of the welland and

aquifer system. including the effects on storage champes,

2: Evaluating the Ecolegical Implications of Different
Managemeni Scenarios on the Welland and Agquifer

Swsicm

This objective aims 1o evaluaie the ccological implications of
dilfereni maragomeni socnanios on ihe weiland and aquilicr
system. Specifically, the shsdy will:

3 1 Develop Ecological § :
= Soenan Development: Develop 3 mnge of ooologcal

soenarios that reflect differenl management  stralegics,
including changes in water bevels, flow rates, and water

quality.

= Socnanio Parameters: Identify the key parameters that define
each soenarso, including the effects on vegetation, wildlifk
habitats, and eoosysiom phocesses.

- Vepeistion Response: Evaluate the response of weilund
vegetation o different manegement sommarios, including the
eifocts on spockes composition, drversity, and biomass.

= Wikilife Habiisi Responss: Invesligaie the respomse of
wildlife habitats to  different manmagement  soemanos,
including the effects on habitmt quality, quantity, and
CORRECVILY.

- Ecosystem Process Respomse: Assess the response of
eoiEyitern proceises b diffenen] maneperRenl SOCRATRE,
imchuding the effccts on nutrient cycling, primany production,
ansd decompositon.

= Groundwater-Dependent  Ecosystems:  Idemtify  the
elfccts o vepctation, wildlife habiats, and ooosysiem
rocesss.

- Impacts of Growndwater Changes: Evaluate the impacts of
changes i groundwater kevels, Mow rates, and water gaality
on groundsalcr-dependeni coosysioms,

&4 heotify Ecelogral Thocshekd:

13
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= Ecobogical Theesholds: ldentify the ecological ihresholds
Iy wavhuic b thee woet land and aquui fer system may expenence
significant and imeversible changes.

= Threihold Indicaton: Develop indscators that can be uwsed 1o
monsior the spproach of ccological thresholds, mcluding the
effects on vegetabion, wildlife habitats, and ecosystem
proceiass,

X Developing an Integrated Management Framework for
the Wetland and Aquifer Sysiem

This ebjective sims o develop an inicgraied mansgement
hmﬁhmﬁrhhh;ﬂﬂwﬂwml
incraciions between the wetland and aquifer system.

Specifically, the study will:

3.1 Develap 3 Concepaual Mok

= Conceptual Model: Develop a concoptuzal model that
ﬂpﬂilhthjxh}hgﬂlﬂd:ﬂhpﬂlwufh
wiciland and squiler sysiem.

- Model Parameters: Identily the key paramcters thal define

ihe concepiual model, mclading ihe eflects on waler balance,
ecosysiem processes, and acologicsl thresholds.

3.2 Identify M iccti

= Mamagement Objectives:  ldentify  the manogement
objectives for the wetland and aguifer system, inclading
= Digectve Hierarchy: Develop a hierarchy of management
3.3 Develop Management Sognafion

- Management Scenanos: Develop a range of mansgoment
sccnanos  thai reflect difforemt  managemeni  strabcgics,
incloding changes in water kevels, flow mates, and water
quality.

= Seenario Evalastion: Evaluste the effectivencss of each
management sconarno n achining the management ohjectnee
34 Evaluaic the Efcuvencss of the Managomced
Ernmewerk

= Management Framework Evalustion: Evaluste the
cileciivencss of the micgrabed managemeni fremework n
schieving the menspgement ohjectives snd maintsining the
ecological and hydrological ntcgrity of the wetland and
agquilfer syslcm,

CIVIL ENGINEERING DEPARTMENT
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= Framswork Refinement: Reline (he mensgoment lramework
based on the evaluation resulis, ncluding the sdentification off
arcas for mprovement and the development of mew
MARIECIMENG SFACERS.
METHODOLOGY

The stady combined ficld obscrvations, emote scnuing, and
modelling techriques to imvestigate the hydrological and
ecological imlersctions betacen the wellsnd snd squifer. A
coupled surfsce water-groundwaier mode] was developed o
simulate the impacts of different management soenarnos. on
wetland water kevels, groundwater rechange, and ecosystem
health.

Here are some sustaimable methodologics for micgrated
mhd-dmmmmlm;

L. Groen Infirastrectane

= Permeable povements: [esign pormeable pavements that
allow rasmvwater o mililrate and rechanse grosndwaner.

= Cireen roofs: Implement green roofs that redwce domwater
runalt and provide habitat for waldlie.

= Rain gandens: Cresie min gandens that capiure and filier
stommaaier unofl, reducmg the burden on dramage sysiems,

2. Wetland Restoration and Enhancernwent
= Weilnd desipne Design weilands thai mimic nateral
syslems, inchodimng ponds, mardhes, snd swamps.

- Wethind enhanccment: Enhance cxsnng wellands throush
the introduction of nafive vegeiation, hobitst creation, snd
hydrokagical restomiion.

3. Groundwater Management Systems
= Amificial recharpe sysiems: Design amificial recharpe
sysiems thai eplkenish groendwaler aquilers.

- Crroundacaper harvesting systems: [mphomen groundwater
harvesimg svadems thal colledl and store rumasier (or non-

postahde war
- Oroundwaicr monitenng sysicms: Esiablsh groundwator
msnatoring wysiems that track water kevels, gualay, and Mow,

14
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{, Wiater Senilive Urban Design (WSUD
» WSUD prnciples: Apply WIUD principles that prionitiee
waler comscrvation, élficient use, and prolection of waler
FERRBPOCs.

« Storm waber management: Désign sorm waler managoment
sysicms ihal poduoe nanoll, morcae mlilicaison, and protoct
weabicr qualaty.

Watcr-cfficient  apphances:  Specily  water-ciTicient
apphiances and Mxtisnes i benkdings to fedece waler demnd

- Ecohvdrological models: Develop ecohydrological models
vegetation, snd wildlife habitas.

- Water babwner analysis: Condect water balance amalyss w
aiderstand the inlcractions belwesn  saifece  waler,
growundwaer, and weilamds.

= Semativty anabyiis: Perform senssinaty analyias o sdentify
grownahaaser system.

CIVIL ENGINEERING DEPARTMENT
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6. Adaptive M 1 Monitori
= Mulsptive mansgement frameowork: Establish sn sdaptive
managemend  framework that allows for flexibality and
adjustment in response G0 chamging  environmental
conadsisons.

= Saskehobder engagement: Engage stakeholders i the
decEon-making process W onsure  thal | managemend
decinons reflect bocal noods and pronitics.

7. Sustainable Materiak: and Technelosi
= Sustainable maierials: Specify sustainable maternlk: in
consinecin projgects, such as recyelod materials, low-carbon
concreie, and sesisinably sowrced imber.

« Water-cfficient technologies: Implement  water-efficient
technologees, such a3 grey waber nowse Lydems and raamaater
et SyS0eTs.

= Kenewable energy systems: Incorporate renewable enengy

systerns, such a8 solar and wind power, o reduce dependence
on fossil focls

sinsd] wetlands.

= Suakeholder panicipation: Encourage  stakeholder
paricipation in the decision-making phocess o endsamne that

- Waner allocavion planming: Devebop waer allocation plans

15
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Functions of wetland in
recharging

Groundwater

- Infiliratson: Weilands asllow raimwater and serfsoe waler W
infilorate into the soil, recharging groandwaler aquificrs.
= Percolstion: Wetlinds Escilitate peroolation, the dowmwand
movemmenl of water theough the soil profike, which helps o
recharge proundaaier.
2. Waster Sworape and Relowe
= Witer storage: Wellinds can sore waler dunng penods of
high reinfall or Mlooding. reducing peak Mows and preventing
OB
= Waler melesse: Weilands release siored water during dry
peiads, mamtanmg baie Mows 0 reams and fvers, and
pecharging growndwaner.
- Sediment trapping: Wetlands trap sediments and particulate
maiicr. preveniing them from enfening groundwaier and
maintaining water quality,
- Filiration: Wetlsnds filier water through vepoistion, soil,
and mkroorganisms, removing polluianis and Improving
waler gualdy.
i, Aquificr Rech | Disch
= Avuifer recharse: Wetlands recharpe groundwsater agquifiar
kevels and waicr qualiny.

Aquifer discharge: Wellainds can abo  discharge
groundbaaer imo strcams, fivers, and lakes, mamiaining base
Mows and supponing aquatic oooysicms.

CIVIL ENGINEERING DEFARTMENT
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s Hydmological Bufliri
» Peak fMow reduction: Wetlands reduce peak flows during
heavy ramnfall events, preventing efoson and Noosding.

= Base Mow mainicmance: Wetlinds maintain base flows
hm;[:dl} perods, supporting  aqualx  coosyuiems and
rechanging groundwatcer.

6. Bi hemical P

= Muireni covcling: Weillands cyele nuinenis  through
vegetation, soil. snd micToorganims. mMaMisEnng waler
quality and supporting squatic Coosvsiems,

- Carbon sequesdtration: Wetlands sequester carbon through
vegeiation and soil. mitigating climaie change.

7. Ecological € .

= Habitat creation: Wﬂhn#mmhm:phm
and amimals, supporting blediversity and  ecological
CORBECITVILY.

= Migration comridors: Wetlands provide migration comridors
for aqualx speckes, mamlanmg oookegrcal conmectivity and

supporimg population dynamas.
Case Study: Sirpur Lake uvenation:
Encroached lake to Ramsar Wetland —

The present stisdy deals with the Sirpur Lake @ Indonc
disinct simatcd i south west oo Indore district. Sopuor Lake
is saud 0 be the gifi of Holkar family fo the city mone than 2
handred years ago which covers 600 aores in Indore Dinar
highway, which was the notwral hobitst Serbards Gl the 320°s
and fom where s declme began, The ke which comes
under the Indore Municipal Corporation, Swpar Lake = 2
fully secured water body and a safe bed habitsl whene
migratory binds continue o come on their scasonal visats
every year. Large binds hike Gncater Flamango and Semors
Crane both visil Sirpur Lake The flora & fauns of kke and
wranguility of the place was st like manna from heaven o
the visiors. But bocause of huge indstiralizaton sinee from
lan1 few docades i the nearby anca of lake will contnbules
msch wwanks the contamination of waler because of the
harmfial wasles coming from these indusiries conlsining =o
many ioxk wasics slong with them which deecilhy or
indirecily makes an impact on human healith and abuwo 1o the
bard sanciuary Inves in the vicmaty of lake. Becase of such
industrialization it causes massive killing of fish smce from
Izt few decades and bends continee 1o docling from thes kake,
Therefore we need to protect the quality of lake water so that
it can be wiod for differont purposes like drinking. domestic,
irigation, industrial and Reorcational purposcs.
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The People of Sirpur

MAlong with the growth and expansion of the cty mits,
Swpur Lake also underwenl a cycle of haphazard
develbpment and colbnitalon o ods vcwsly and
surmoundings. Today, an urban population of anound
one milbon ez around the ke and it i3 facing
remendous pressure from legal and  diegal
seliements within its catchmenl areas. For the last 28
years, The MNalure Volunieers (an NGO formed by
indore’s passionate ermvironmentalisis) has been
working tirelassly for the conservation of Sirpur Lake.
The MNGD organises regular programmes and
inifiatives to increase awareness about the wetland

workshops, bedwalcheng camps, waler lesting drves
and bird counl surveys, 1o name a few. The relenliess
efforis of The Matwe Volunieers have generaled
'ﬁm sarensss amongst Boak and siale
residents. Today, communities arcund the lake have
joined hands with the NGO and the govermment o
resiore the lake o its former glory. The Ramsar Site
designabtion for Sirpur Wetland is a resull of their work
with the Emvronmenial Planning & Coondination
Organisation (EPCO) and Indore  Muonicipal
Corporation [IMC). A significant step that will come o
the nescue of all the binds. bultedbes, nepliles,
amphibians and mammals that call thes welland homa.

CIVIL ENGINEERING DEFARTMENT
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Impact asscssment of combined climate and

managementl socnanos  of  groundwater
resources and associated wetland  (Majorca,
Spain) by Lucila Candela ct al.

An integrated surface water, groundwater and

weiland plant model of drought response and
recovery for eavironmental water managemsni
by E.). Barbour ¢t al

Hydrology of Prairic Wetlands: Understanding
the Intcgrated Surface-Water and Groundwater
Processes,

Groundwater Quality Impacts from a Full-Scale
Integrated Comstructed Wetland by Mawuh
Dzakpasu, Miklas Scholz, Rory Hamington,
Valene MoCarthy, and Siobhan Jordan.
https://scholar. google.com’

hups./rawow resecarchgae net publcation 2341
15777

heips:www wikipedia org
hittps:Vcanh. google comweb

hutps:/ s ww_natureinfocus.an‘environment/ sirp
=t L Frowm-munRat ion-10-famsar-sile-

desi :

MNare Volunteers NGO Members

Indore Municipal Corporation
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Integrating Nature in Flood Risk Management
Case Studies in Flood Risk Reduction with Ecosystem-Based Solutions

Yugendra Samdaniya (0S0SCE2330D09), Department of Civil Engincering IPS Academy
Rajesh Kirade (080SCE221020), Depantment of Civil Engincering IPS Academy,
Govind Solanki (0808CE233D07), Depantment of Civil Engincering IPS Academy,

Abssiraet: Flood risk is an over-growing challmge gives
rupid urbanization and cfimale chonge. Traditional

imfrastructire—sich as concrete channels and levess—afien
provides shorf-form eolutions bl may lack the adaprability;
crodogical benefits, and community value Recdod for lomg-
term resiliency: In contrast, Natwre-Based Solutions iNBS)
Rarmesy podural processes and eoasyilem funciions i
omduciod research on Nature Based Soluiions for flood risk
managemeni

1. INTRODUCTION

Natwre-baied solutions (NBS) are well establahed as an
approsch that responds w the moods of climate change | the
ihreats of bidiversity loss amnd broader issues such as w
Associated expectabions emerge from defmitions of NBS,
which comstitule “actions © prolecl, COmSCIve, resions,
suspamnebly wic and moansee notural of modified werrcarmal,
freshater, coastal and marne coosysiems, which address
social, ecomomic and envirommenial chalkenges effecinely
and sdspiively, while sEmuliancously provading homan well-
being. coosyitem services and resilience and baodiversaty
bemclits. The focus of NBS & of “win-win® solations for

tackling climate change, biodiversity loss and sockcty.
rprescning an owe-cichang approach, bei ome with
significant knowledge gaps around cffective indicators of
sapoeis and Sysicmalic Eciiment.

In litersture on Mood rsk manspement (FRM), dehates have
focused on the efficacy and muliple bemefits of NBS both in
contrast and complementary to comventional, emgincered
fomms of ood imerventions. Less well-documentod is how
different FRM praciitioner s sitiedes exiond o bwo fonms of
NBS: MNateral Flood Manogement (NFM) and Suswinshle
Draimage Sysicms (SuDS). NFM & based upon the principle
that, instead of locally defending Moodplains  from
imindation, i 5 possible 10 manipulale rver low a1 the
saichmoni-scaks 1o roduds downaticam mandation

CIVIL ENGINEERING DEPARTMENT

Watspe-Hased Sobathons are wrategies thal uwse natural
procesacs and ecosysiem functions o roduce Nood risks.
Insicad of relyimg sokly on comveniional “grey®
infrastructure (like concrete channcls and levecs), NBS work
with nature to dore, show, and filler water before it causes
darmage.

Core Conoepis:

*  Mimicking MNatural Sysiems: NBS replicaic and
redore  proocsacs  such @i waler  nfilration,
cvapolranspiraton, and naiural stecage provided by
vepciabon and soils.

#  Niuli-fenctionaling: These soluons  provide
additional benefits such 3 improved air quality.
recreational space.

s Sustanshility and Adsptability: As they are based on
Inaing systems, many NBS can adspt w changing
condiions, makme them mberently resillient w
climate chamge.

2. Kev NBS Approaches for Flood Risk
Management

2.1 Urbam NBS: Urban scifings face unique chalknges
due 0 mponaous aurfsces and high populstion
demsaty. Several mnovaiive approaches can meligaie

= Green Roofs Vepeiatod surfaces on roofs absorb and
delay munoil, redece building energy demands, and
trans form wnesied rool spaces nlo groen oases.
Cireenm roofs, sometimes known a5 living rools, ane
buikding roofiops thal are pamially or complcichy
covered with vepetation. They typically compaiss 5
mubii-layered sysiem that incledes 3 waterprool
mgmbrang, dramage iyers, 3 growing mgdsem |l
subsinuic), and the vepctation nscli. When ramiiail
oeours, the vegelaiion on a groen Fool caphures a
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signaficani porieon of the waler before @ even
resches the strecture s surfsce. Leaves, branches,
arsl other plamt parts act hike o nomral umbeella
Darimg a precipiation evenl, GR systems interocpt
rainwabcr, which allvws s nfiliration inlo the
growing subsiraic, promoling s storage o the
drainage layer. Afler reaching saturation capaciy.
the excess water that precipstated o the system
will run off mio the wban dramage syems, or
evaporaic due o vepeision evapoiranspiraion. As
such, GR system design s extremely imporiani and
mist pay attentwon (o the climate charsciersstis of
the region. This will limal the vegetalion speches that
can be insdalled and reach healihy development, =
well 25 the maberials wsed For the prowing subsirasie
and drainage layer disposal. giving preference for
muaterials with high water-retention capacity
(incen Hoolfs (GR) help wath heavy ramiall events,
roducing the rsk of peak water flow and Mood cvents
that srise in wrban sress theough water hanvesting
and retention i their structure, thus reducing the
preisure on the oy waler mansgement Sysiems.,

Unlike many pground-level sustainable drainage
strabegies. the gresi advaniage of GRs is that they do
not meguine additional land besides that of the
buildmg whene they wall be implemented. In haghly
urbaniped ancas, roofiops cover almosi 40-50% of
impermcible asrfscs anca, which s 3n arey mod wsed
and could thus be taken advantage of W Improve on-
srle sunce reducison domualer management and o
increase the permeable surface arca The reported
study by Bramdso 1 al. 3017 deseribed tha il 75%
of Lishon’s city reofs wene covenad by vegeiation,
then 2 maximum of 224,000 m3 of minwater conld
be sdored, helpmg the =aage svdems deal with
inlese phocipitalion cvents and thus pecventing
Moods.

Full-scal: GR studies have repored that mesn
rainwater retention is dependent on multiphe aspects
asch & kocal clmmatse ubuslions (aif emperatone,
days of amecodem dry weather and procipiation
cvenis” paticrn and imtonsity). Usually, a higher
reteniion of precipitation voleme is observed m low-
imtensaty raniall events of moderate duration, which
i opposed 1o a lower procipitation retention volume
ifor beavy evenis

CIVIL ENGINEERING DEFARTMENT
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Figure [ Mreciuney of variews groon noof iscallnbions:

calkad “ram gardens or bioswaks™, is defimed a5 2
practice that allows nfiltratson with the mam goal of
decreasing total runoil, stonng part of the waler,
coniributing (hus 1o ssbsarisoe Mlow rochange.
These shalbow, landscaped depressions colbect
filier, and showly release stormwaier, They also help
m pollutant removal and groundeater rechange.
Ramnwater is dirccted into the ganden where it is
shoped i the shallow depression.

Variows studics have reporied  bioretention
performance i improving walershed  vdrology.
Brorciention systems typecally bolds water only
dunnag and follewmg a rmniall event, beng dry most
of the tims:. Compared w a comventhnal byem,
baorcieniion sysiems allow for 300 more waler
infiltration ino the ground. Batabing de Macedo ef al.
019 neported average cilicwncies of TifG for a
baorcicmiien Sy=icm.

It has been desoribed that the hydnobogical
periormance of a vegeisied saalke w0 increased stomm
evends i armaber b0 the tradasonsl catchment system,
reaching this a lmin above which the beorcientson
swake was ensucocssful. This response shows thal
ffor rain evemis of & high intensiny and magninade,
several solutions (New and OM) should work
together 1o accomplish the defined hydrology goals
for the managomcnl sysiom

Peak fMow delsy and reduction and a decrease in
munail voleme are other mmporiant hydrologacal
benefits reporied = baorclention  syulens’
performance, depending mainky on the system
design. I has been reponed that highsr subsirate
depth provides Langer munoll storage capacity, and
consoquently volume and flow peak reduction and
peak delay, appearmg thus o be the main featune
contributing 1o achicving a botter performance.
[Eatalimi de Macodo et al 3019 reponod a peak Mow
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sitcmestion of S0 by biorctention systemis. The
cxperimental stedy desoribed by Chai o ol 2004
presentod a peak Aow reducton of 2074 from a ran
garden and an 23.7% control rate of total annual
rainfall ranoll volums.

BIOSWALE
——t .aemmm.——_*'r_“_

Biorctention facilities in gencral provide proven
hydrodogecal alvamspes m nmoll mensgoment by
Iﬂgmlﬂumndup;ldﬁmmmﬁlngh
Mood control i whonred aress and sesamshle
hydrological cycles

concreie with maberials that allow waler infiliration,
casing pressare on sdorm  drmage  sysloms.
Theie are specalived seifsos desipned 1o allow
water 1o infilirase through them rather than manaing
off. Unlike conveniional asphali or concreie, thess
paverments mcorporate materizks and desagn features
that create pores or vouds, cnabling water b pas
through bo a sub-baie layer,

Permesble pavemenis ae comsadered a SUDS
imfrastnsctare offering surface arbam runofl end pesk
fow reduction, amd therefore dmmage system
overflow redection. Porows pavements  provide
sorage (detention and infilimion) of a lange
ot off the raiwster procipitation that falls on
their surface, fanctioning a5 a reservoir tha
temporanily stores water during the time needed o
infiltrate the underbing soil or under-draims, whach
wall then wansier mfilraed water 1o the comveyance
systern  Severasl rescarch stadies have reporied
permeable pavemenis” poteninl for surfsce renoll
reduction, pointing out that dilfferemces in infilirstion
capaciies of NBS anse from the materials diversity.
Valinski and Chandler 3015 sesied the infiltration
capacity of porous pavemsnis’ common malcnials

CIVIL ENGINEERING DEFARTMENT

and found thet engneored porous pavemenls
periommied betier than natural sil loam soils.

R e ]

Figurr 3 Srectunr of porssralsic pavrscon?

serve a5 naeral spompes that lemporarily netain
flopdhasier and mmpeove waler quality.

I Tk woedlands are natural or engineered lendcapes
that mimic the functions of natural wetlands within
urban scuings. They play a wital role n Food
managemeni by axiing & maral bulfors tha
capiure, store, and praduslly nelese excess
stormwater. Here's how they work m detaal Urban
wellands function like sponges. When heavy ramiali
oours, thess wellands absorb and stoee a sagniiican
snnasnt off water, reducing the mmediste volame of
munaiT that reaches city strocts and drainage sysiems.
The weiland™s shallow water bodies and satarated
soils hold exoesz water dunng peak rainfall. This
lcTuporsry storage peovenis sedden serpes in
doamstresm areas that can lead to Mooding.

22 Rrver and Watershed Approaches: Mamaging

rmvermss systems with NBS myvolves restormg natural
chanmel forms and reconnocting rivers with their
Moodplains:

Floodplun Resoration: Removing or modifyng
flood defences o re-ctablnh natural Moodplans,
allowing rivers o overilow im controlked ways tha
reduce peak flows. Flosdplan resorsiion = 2
Mature-Based Solution (NBS) that works with the
mataral dynamcs of e ytems o elfectively
manage ihood rsks. By rocssblishing a niver's
niaral Meodplain—an arca adjaconi to the river thal
i penodically mundsicd-—the syilem gumns a
dymamac buffer thal mitigates high flows whale
offering ecological and social benefies.
Floadplains serve as nafural reserveirs thal sheork
and stope exoess waler durmg heavy rainiall or
smowmell. When a river floods its banks naturally,
the water spreads over the Moodplsin, reducing the
overall vakeme and speed of waler downslream,
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Abicnuatson of Peak Flows: By allowmg waler io
spocad owl ovier & broader area, Noodplains
elfcctively meduce the beight and velocy of
Noodwaters. This “peak flow aticmuation™ means
it the higheid rush of waler 5 kwer than i would
be in a channelized river confined by kevees or hard
infrastructure,

Infiltration mio Soil: Floodplam soils, ofien nch
arsdl hezaltlry, albow water to mliltrate sdowly. Thas
proocss nod only morcases groundwalber nocharge
but also ensares that the evocss water 15 gradually
fcheasnd ratlier than comtrbasting (o sedden wifgpes
in downsircam chanmcls.

Evapoiranspiraiion Contnbution: The vegclaion on
restoped Moodplains ranspives water, rebeasing it
s the stmosphere over time. This netars] deving
proccss fariber reduces the amouni of standing
water and moderates Mlood durations.

Sediment and Nutnient Trapping: As Moodwaters
move over the Moodplain, sediments and poliutants
ang trapped by the vegetation and local soils. Thas
natural filirion mmproves waler guality before n
reaches downitream water bodies.

andl creatimg a diverse ccosysiem. Healthy
wonsystems nod only suppon wildlife but also
imcrease the resilienos of the kndscape 1o climatic
VIR OIS

Ripariam Buffer foncs: Reforcsimg or crestimg
vegetated buifers along riverhanks helps stabilire
banks, mlercepl sediments, and slow down waler
e

Riparsan buffer moncs ane arcas adiseent o waler
bhancdizs thst sre planted or befi in 3 nabursl state. They
tvprally consist of trees, shrubs, grasses, amnd other
naive vegetation These rones a0l 23 2 transitonal
arca betwocrn aquatic and orrestrial eoosysioms,
sedimentstion, snd pollution whils providing habits
lfor diverse species.

Vegetation m nparan bulffers sbows down the
velocity of surface water runoil. As waler moves
through ithe zonc, the roughness orcated by roots,
siems, and leaves redueces 15 spoed, which helps
mmamare the energy that would otherwee cawie
erosson of suddin surges downstream. By showing
walet amd promoting s sprcad oul over a broader
arca, these roncs help delay and reduce the peak
Mew duning Mood events. The waler &5 iemporaniy
shored m the ol amd wvepolabion, whech then
pradually releases i

CIVIL ENGINEERING DEFARTMENT

Addisonal Benciits of nipsrin rones

Pollatamt Removal: As mmofl fows dewouph the
buifer, the vegetation and il trap nutrients, heavy
metals, and other pollutants. This purification
process reduces the load on the main waser body,
keading b0 betier owerall waier qualkiny.

Habitat Creation: Riparian rones provide diverse
habitats for wildlife, servimg as comidors for species
movemenl and ¢nhamcng the owverall ecologacal
conncctivity of Lhe bndscape.

Microclimaie HRegulatbon: The  vegciaton
moderaics air and waler lemperatures, offenng a
cooling ecffect that benefis both the whan
environment and local ecosysiems.
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3. BARRIERS TO NBS
Policy amd Regulsiony Barmers

Inflexible Urban Planning Codes: Many cithes ane
buili amund raditional infrasreciore  models.
Lioming bvacs, builkding codes, ond plannmg pracisces
ofien prioritize or mandste conventional grey
swlutons, leaving little foom for nicgralmg of
convering W namne-basod approaches.

Lack of Clear Guidelines and Stsndends: The
reldively inmovative nature of MBS means that
many regeons  still lack  standardired  design
gusdchines, performance metrics, or negulations
speciiie W these solations. Wihowl clear stamdands,
uncenizin  sbowi the best  practices for
_— 4

Regulatory  Disincentives:  Exisding  legal
frameworks may madvertemtly favor quickly
constnactod grey infrastnuctare over LIme-nlensive
NBS progects. Addnionally, lability msess—sasch a5
determining responsibility if 3 nobare-bassd system
underperforms —can discourage mvesiment.

CIVIL EXGINEERING DEPARTMENT

2. Economie and Financial Barmers

Upinonl Costs and Invesiment Risks: While KBS
oficn provide long-ierm cosi savings  through
reduced mamierance and ancillary benefits (e.g.
irproved ar qualdy, enhanced biodnoersny), ther
infial capital owmby can be significant. Decision-
makers may be hesitani b0 invest in soletions with
lomger payback peniods companed 10 the perceived
immediacy of grey infrastracture bemefits,

Challenges m  Valumg Ecosyslemn  Senooes:
Quantifying  non-market  benelts—Ilke  carbon
mental wellbeing—is inherently complex. The
dilficulty in pling concreie coopomic valee on
these services lkeads w0 undermvestment  and
dameTvalive codl-benelil analyses.

Funding and Fimascial Mechsnims: Tradilsonal
funding sireams, ssch 2 municipal bodpets or
comventional inffatneciore grants, are oflcn mod
strectuned to support muli-beneiit, adaptive projedts
ke NBS, Innovative fimancing solulions such a
green bonds or public-private  pannerships arc
cmeTging. bt they she nod yet widecspread.

. Instinutional and Coondination Barriers

Fragmented Governance: Implementing NBS ofien
involves multiple stakcholders—urban  planners,
environmental  agencics,  water  wiilitics,  and
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commisnity groupe. A lsk  of  nlegrated
managemen sinsctures of coondimatkon between
ihese bodecs can shova' dowan of derml progedis,

# Limited Expertise amd Capacity: Many local
governments and planning agencics have limited
expernenoe with designing.  implementing.  and
knowledpe gap can creaie hesitation and reduce the
effectivencss of carly-stage projects,

s  Resndance fo Change: Instiutional merig—rooicd
im hastoncal rehance on grey solulsons—may cause
resmtance W adopting new practices.  Decrson-
makers amd practitioncrs might peefer  proven,
sianderdized methods over exporimental.
egosystem-hased designs,

4. Technical and Performance Barmiers

¢ Unoeitmaly in Performance Oubcommes:  Unlike
iraditional  infragrocture—which  offien has
prediciable ouiputs modeled through decades of
data—MNBSE are dynamic sysdems.  Ther
porformance can vary with local ecologeal
conditions, scasonal changes, and bong-term climaie
shifi=. creating an mherend unccriainty.

* Daa and MomBoring Gaps: Secoessful
implementation of NBS relies on understanding
imbcractons. In many cxses, there & a bk of detmled
duts of bong-toim moRiboning famoworks b sssess
the cffectivencss of WBS over time. which
complicaics design and justifics skepticism.

+  Site-Specific Design Challonges: The functionality
of NBS s haghly context-dependent. Factors such ax
terrain, soil type, wrban densiy, and exnting
infrasineciare  dicisie desipn  choices.  Tailonmg
projects o the local environment reguires Mexible,
nierative design proceses that can be techmically
challenging.

5. Social and Cubural Bamicrs

* Poblic Porooplion amd Accopiamce: Commauniics
may be unfamilir with natere-based approaches,
thmm acithetics, reliability, or
mainicnance. For instance, a rain ganden or urban
wiiland mighi be sccn a5 bess “robust™ tham 2
tracliticnal retention basin.

* Sukcholder Engagement: Effective NBS projects
stakeholder buy-m. Secunng comasient engagemeni
and support cam be challonging, cipecially in arcas

CIVIL ENGINEERING DEPARTMENT

whete envirommcntal awaneness & ow or whete

o Culiural Aftsdes Towand Nature: In some places,
there i o cultural prodisposition bo vales engincened
solutions over “messicr” natural systems. Changing
thewe attitades roguines  eviensive  outreach,
cihscation, and demonsiraion projocts o dthow ihe
ellicacy and benelits of NBS.

6. Land Use and Spatnal Constraints

s Limited Availability of Land: Particularly in densely
populaod urban arcas, inding suilicicnl space for
netere-based infrasirocture cam be 2 significand
hardl:. Competing  inferests  (pesidential
commercial, or mdustrial propertaes) ofien limat the
available area for nstallimg proen mools, ram
gandons, o arban weilands.

& [ntegration with Exiting nlrastroctune: Retroliting
rethinkimg and sometimes reconfligenng existing
syatemns.  Infegratng  noteral  systems with
conventsonal miffadrectsre can be  techascally
complex, and mancially bundensome.

4. CONCLUSION

MNanste-Based Solutions represent a parsdigmm <hifi in

Moed risk managemeni, offoring 2 sustimable,

el rfuncisonal aliemative o comvendonal

infrastructure. From wrban green roofs and rain gandens
by cossts]  mangErove  podloralions  and  restoped

Moadplins, MBS not only mitigate food nisks et akso

enhance biodiversity, creaic community valve, and

contribute 1o a resilient futune. Moving foraand, fosering
commuanity cngpement will be key vo fislly realizing the
peieniial of thess mnovaiive solutions.

Whike Matwre- Based Solutions offer diverse and muli-

fsccted bencfits—fom flood mitigation 0 cnhancing

wrhan badiversity—they (e 3 mnge of hamiers.

Crencoming these challenges requires 3 conceried eifon

iechnical planaing, and communily oapapemconl.

Auddrcssing and mitigating these barirs can pove the

way for broader adoption of WBS, ulimately resuling in

more nesaliont and suitamable urban landicapes.
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Grey Water Treatment and Reuse
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Abstract

The global challemge of waler scaraily moocswlales
meovative salepes for manasging weslowaler nespuRces
Greywaber, 3 sgmlcant component of domesie effiueni.
oifers consuderable polenbal fior roase when sabgyociod w0
sppropnale rcsimend processes. This mveshigation explones
ithe composmion of greywalar prodocod m whan readenocs
and aswesses diverse trestment methodologes to optmmioe its
reusability. The resesrch examines spdtsinshle spprosches o
waler mansgomenl, with a partscular emphaas on filiraton
techniques. bobogical remedistion, and chemical irestiments
designed b0 climinate contaminanis and enhamce waler
quality. Findings sugpest that eflicwenl greviaaber trestmenl
can substantially decresse potable waler conmmmption and
alleviate siran on raditional water resounoss. [nconporatng
deceniraloed grevealer reatmend svsems mio whban
infrasinsciune prescais an envircnumentalhy viable sohsion for
waler conservation efforts. This stedy haghhights the antical
rok: of regulsone frameworks, technolopical mmovations,
and public cducation in facihitating the widespread adopiion
of grevwalor rouse praciocs.

Introduction

Water secumniy is inkreasingly threatenad by climate change,
i b Fateinu, e ppiilaticon o th, makvg @is- srdanable
waley manapamenl & ghobal pnonty. Gooywaler, whch
acoounts for 30-80 Docontralived weatment tochnologics,
offers a prommang sppeoach o grovwalear manasgomeont by
cnabling wasicwaler 0 be treaiad and rausod near s poini of
ongm. However, small-scale systems face challenges such
wnevens (o distnbation, polentisl conlemmstion, snd the
oty of nuincsi and pathogen romoval By mmplomaonting
Sree separalion, lrealmenl proceme can be smphiied,
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mﬂlqﬂm}'ﬂdﬂgﬁcpﬂlﬂhﬂ!ﬁrm
revovery. A vanety of trcatment lechnologies exist o process
grev- walker, mcludng phvacal, chemical, and beologacal
meih- ods Phivacal methods, sech a5 mombwane Diltratson,
help remove sespendad solids, whale chembcal proccsses like
co- agulation larped dicolved contaminants Baologcal
ircabments, mcludmg bohilm resciors md  constructed
wetllands, whiliee microbial scimaiy for pollutan degradaton
Despate the avalabality of these technologies. widespread
implementation iz hindered by infrastrectural limitations.
public pocepion, and regulsory bamers Grovwaler 1=
hpscally denved from howsehold scinaies such a5 bathing.
lsumndry, dishwashing. amd kilchen wse. While il constintes a
st sntal podteon of dometie Wastewaler, s pollstant losd
15 comparaiinvely lower than Mackwater (lodel wasiewaler)
In developed counines, gronwalar poncralion rangcs behwoo
Gil=200 Ivers per capda dmly, offenng sgmilcant waler
conservaton opporiunities. I effeciively ircaled, prevwater
can be repurposed for non-polable uses such as smgation,
todketl Mushing. car washing., amd frclighting. potenbially
consaming -2 rodecng frcshwaler, Grovwaler rouse
presmils 3 sustamable solobon 1o waler scaraily, Yel, s
sdoption 15 often limied by challempes such as legal
uicertanties, lack of moniomng lrameworbs, snd oo
skepivasm. Publie comcoms aboul hygeene and  salfely.
abngade ropulatony moonsioncecs, Narher impode lange-
scale adoptwn. Addresang these pascs through polscy
developmeni, public awaremess, and Iechoologscal
advancoments can lacilitste the mlegralion of preywaler

rewic inbo munsdncam  waler managomenl  stralopici,
uluimaich coninbuiing o global waler sustamability ciforis
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Methodology Ldentification of Greyw ater Sources:

L} A residential  houschold  in Nagpur,

Maharashtra, India, was chasen as the study site
far grevwaler colbectbon and (reatmenl analyib,
s warpoars loarichold sasoes, mchsdeng

= Hathang wastewader {collecied from bathrooms)-
.asndry wastewaler (irom washing machines and
Thomedl-vpshand Chothees)

= Kichen wasiewaler {excluding solid food wasie
nd oal resadue)

= Washbean witewsler (from handwashing snd
demial by g activiiscs)

* Scparsle dramage pipes were wsed 1o isolale
grevwater from blackwater (loilel waste) bo onsupe
unconlammated sample colladtwn

Collecion tanks with a 5-hler capacily were
installed in the backvand o store greywater from
dillficronl souirees

An miegraied collection tank was used for mmosd
grey waber, which combmod wastowasier from all
houschold amerces

#  Urevaaber was ollacied from mulpple
bouschold sources, inchading

#  Washbeans

»  Kuchen anks

# Loy wasdowaber

»  Bathing and shower nanofl

o Eaxch sounce wis evalusiod scparsichy o
deformine vanalons m  conlammnation
bevecls and composstion

Sampling and Storage:

*=  Scpanate 3. tanks were mstalled I the
backyard 1o isolate and snalvee grevwaler
froen difll cpcal svarees

# A omiralized collecton tank was sei up o
marss  Lhe charsctenstics of mivoed
Erchwalor

= Samphes were colleded every 12 hours o
e oonsseney and W0 caplure daaly
VATEAEROE ) PV WHCT SO PosEiion

#  Swrapge condiions were coairolled o
prevent microbial sctivity from alicnng the
sample composition beffone analysis

CIVIL. ENGINEERING DEFARTMENT

(B

25



&

IPS ACADEMY, INSTITUTE OF ENGINEERING & SCIENCE
NEEV 2025

1)

Data Collection and Characterization of

Grevwater
Daits Colboction and Charsclenoation of Gireywaler

Parameter Analyvsis:

# Vanou: plinooochemecal and heologcal
paramiers were mexmuned. mclwhng

o pll: To axeess the scadity or alkahnity of the
grevwater. Chemical Onoyvpen Demiand (OO0
Tor mcasene the smouwnd of organic polluianis
pocacnl

« Bwlogical Oovgen Demand (BODy:  To
evaluate the biodegradabily of the grevwater.

& Tabeday: To ddomme the presence of
argpended partches and organi: mailer

&  Towsl Suspemdod Solids (TS5 To meassnc
slid parbcles thal contnbute o dloudmes: m
the waber

# Chinne Levels To chedk for neadusl
diznfectanis o cleamng spenis presenl m the

W W T

pH: To assess the acidity or alkalinity of the
greywater.

= Chemcal Chivgen emand (CO0Y) To mezame
the smount of orgamc pol helants present

« Bwlogcal Ovgen Demand (BOD): To
evaluste the baodegradsbility of the grevwater

#  Twhdity: To deomme the presenos of
ssspended partiches and vrgans maticr

o Total Suspended Solids (TSS) To mexsure
solud parincles thal coninbuie o clondiness n
the walber

¢ Chionne Levels To check for neadual
dimniocianis of cleanng agonis prescai i the
WA Elga Elgy

CIVIL. ENGINEERING DEFARTMENT

3.) Design and Insiallation of Treatmeni

Svstem

The prevwater trestmend sysiem was designed o
remve conlaminanis cilicienily and allow for ihe
afe reuse of watar wm vanous houschold
applcations. The process mvelved the caeful
schoction  of  filtralwon moda, =srstem  laves
optumization. and structurs] deagn conaderations
The: installaiion proccs was camod oul i makinple
stages, ensunng cfficsency. durshahity, and exse of
maintenane:. System Componants snd Sctup

The grevwaler theatmenl svbom consedod of the
followmng magor components

* Primary Collection Unit:

o A scparate collection system for vanous
groywater sowrces  (bathroom.  lsundry,
kiichen) w  allow belter  Uneatment
L W

o A ooninalized tank wiith 3 sodimcniation
sociion o scparsie hewny particles anad
redisce turadity before filration

« Filiraisen Svsiem:

o A FVC contamer (100 cm height. 30 cam
wndih ) desagmcd i heviase mabinple filranon
lavers

Filirateon layvers srranged m the follewng sopecnce

o Base Laver Large-spad gravel (15 am) o
provide sirectural sepport  and | imatial
pariscke filtratson
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Intermediate Lavers

hhimmdmlﬂ-nmdp:.h:l{lﬂmlh
andl e Turther partsche romoval
Powdered My ash brcks (6 am) o belp
remove fine suspended sobids

Addinonal gravel lover (R cm) for
mproved flow distnbution

Adsorption and Biological Filiration Layers

Cocxoane ks { 100cm) For organie poliuiant
ahsorplion

Wond chips (B cm) o suppon mécrobisl
beofilm growih

Bamana pecls (8 om) for sdditional crgamic
It Pomonal

Final Filratwn Laver Fowe sand (0 cm) o
pehsh the waler and remane sy neadual

parisculatcs
Structural Enhancomenis

2]

bWylom meshes (| mm pore el placed
botween lbvers o prevenl  matenal
displacement and clogging

An clevaied owiled syslem o Taciliiale
gravity-based waler Mlow amd case of
eMuent colloction

CIVIL. ENGINEERING DEFARTMENT

o A femovable lop bd for maisbonanos
mlﬂtk‘.ﬂ]‘ln‘

Jnstallation Provess

The mstallation was camed out in 3 sSep-bw-step

FHES S

L) Siie Sebecton & Proparaton:

o A siable. level sarfsce was sclecied for the
mstallation o prevent Glting oF  system
enbolano:

o The area was clewed of debns and a
foundation was arcaled 1o suppon the svslom's
weight

23 Asscmbly of the Collectron Umt

o Imdnsdusl drainage pipelines wene rerouied o
dimect greywater souwrces inbo the collaction
Lank

o A pnmay solimentation chamber was
wbcgrated bo albon heavy sohds o sl befose
filtratson

3 Laver-bw-Laver Comstructson of the Filinnbon

S sl

e The PV container was poationed securcly on
an clevaled sland

o The baie lavers (gravell were carelully addad
b omvsure wnaformn distnbuiion
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[ A removabile top ld hor maintenande acorss
and cleaning.
Table 1
Height of various filter Layers used.

Filter Layer Height

Fine Sand Large size gravel (a1 the bottom ) 15¢cm
Small and medium sized gravels 0 cm
Powdered fiy ash bricks 6 cm
Small sized gravels B cm
Coconut husk 10 cm
Wood chips & cm
Banana peels 8 cm

Banana Peels Fine sand (top most Layer) 20 cm

Weood Chips

Coconut Husk

Small Sized Grarvel

Crushed Fly-Ash Bricks

Small and Medium sized Graved

Large sized Cravel

o Instial prevwsicr samphes were ininodussed

o Aduswphon and beological lwvers were b st filimaieon cilicicney and dotoct amy
lovered s stematically 1o maxmmuee conlact beaks or blockages
EimrsC
o Fine sand was sdded 3 the fmal Nitratson Opiimizstion and Mainicnance Conside rations
by, clsufing af cven Jistribsastion s Flow Rate Adjustment
Final Conncctions amd System Testing: o The filsation rale was optmmascd 10 balanoe
o An outld pipe was attachad at the base of trestmend eflsceemey amd water teroasghput
the fibey o colloct treated walor o Hydraulic relention Gme was adjusted o
o The svsbem was Musdsad with clean waler to approcamaichy 3 mmuics per ovele o
sctlle the lavers and remove exoess Jdosl ensure sdequate panfication
CIVIL EMGINEERING IEPARTRMEMT 5
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Cloggng Prevenbon Meauses

o The svdem was dengned with cawv-lo
pemove lop socess for nowline manbonenos

o Penodxe backilushmg was plaaned o
prevent Nime parische socumul stvon

Lonig- Tanm Stabiliy Enhasoomenis

o The wee of ho-aduwbents hke coconut
busk ond bamama pecls  reguned
replacement every 4-6 months o mainiaan
eflcwency

o liravel and snd livers were cleaned e
anmually o prevent saluralon with ofgans

Mty

S ol Grrywaber

Ly

- e -

CIVIL. ENGINEERING DEFARTMENT

Sautem Bemelits and Expected Performance
The deugned filration system offered several
adhaniages
o Lost-glfedmones Uiilred  locally
avallable malenals, modeomg sclup
T
& Sealsbahity: Can be modifed for small-
scale houscholds or larper communaty -
based applications
o Sossmability: Emploved natural filirston
media thal suppori beologecal irestmendt
processes
& Hegh Tresimeni Eilcaney: Achseved over
B3 OO0 removal and 54% TSS removal,
making the treabed waler sustable For momn-
podable rewse spplications

OB TR
ool o, saed

APpBCaTiean of Treated
Gaey waber

e e = e T
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CIVIL ENGINEERING QUIZ
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SAMEEKSHA

eanmual quiz event.

Sameeksha tests the normal intelligentsia and knowledge in general
civil engineering. The quiz is conducted for teams comprising of two
members each. There is no limit to the mumber of teams from one
college.

Civilipsa organises its annual quiz event “5SAMEEKSHA"™ since 2009,

: A il

IPS ACADEMY

Institute of Engineering and Science
(A UGC Antomomons Institate, AfSlisced to EGPYV Bhopal)

Civil Engineering Department
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0731 4014607

IPS ACADEMY
INSTITUTE OF ENGINEERING & SCIENCE

CIVIL ENGINEERING DEPARTMENT o o

THEME: GENERAL TO ADVANCE
© QUESTIONS RELATED TO CIVIL ENGG.
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..................... Mational Seminar.

“SEUTAN" aims to bring mutually professionals, architects, engineers,
academicians, research scholars and students on a widespread dais and hawve
interactive brain storming sessions and thereby attempts to be made for overlay
technique to innovation with economy, quality and safety in the field of Ciwil
Engineering .

The seminar is symphony of varions events including Expert lectures, Panel

Diiscussion, Paper presentation, Techmical Huont . Comundrom Model making,
Bridg IT & various on the spot events.

Civilipsa organizes its anmual affair “SRUTAN “, National Seminar since 2009,

IPS ACADEMY

Institute of Engineering and Science
(A UGC Awtonomen: Insdrute, Affilinted to RGPV Bhopal)

Civil Engineering Department
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ANNUAL Departmanlal Event
THEME [INNOVATIVE {So forSmooth Trafic Ilnw in

Metropolis
= 11- 18" 0ctober; 2024

H

i

19 5 ﬁ‘i{ch
4| *PanelDiscussions

Student,Coordinators -
NIKHILTKUMAR{VYAS|(8251054300)"

IMAHENDRA[SINGH \THAKUR1(8989935551)

Latitude: 22.65568
Longitude: 75.826615
Elevation: 596.8241 m
\Accuracy: 14.1 m

ime: 18-10-2024 14:36




Latitude: 22.6
Longitude: 75.82658
Elevation: 596.5241 m
Accuracy: 11.6m

ime: 18-10-2024 14:33
Mote: srujan24







SRUJAN-2024 National

Seminar-“Innovative solution for smooth
traffic flow in metropolis”
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NEEV

cervnnsnniNational Level Student’s Paper Presentation.

“NEEV “ aims to stimmlate the spirit of inventiveness & managerial skill
among stondents and to encourage inmovative thoughts, creativity,
exploration, techmological & presentation skills and also to expand the
decision-making skills among the students so that the aeative talent of
individuals could be hamessed for the benefit of the nation

Civilipsa is organizes its anmumal ewent “INEEV”, National Lewvel
Student’s Paper Presentation since 2009,

IPS ACADEMY

Institute of Engineering and Science
(A UGC Antomomons Insoiuite, Affilisted to RGPV Bhopal)

Civil Engineering Department 42




RESEARCH

[I

(A HHEEE 10 RGPV ) s %
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|ns) g a8

203
National level Student's Paper Presentation

1, 1| Fhsustainable] Water] Management [and | Planning

1L 20 29] March 2025
LY Ruitorium,{ IES IPS ACADERTY

- Sustainable Urban Orainage sysiems

+ Flood Risk management using Nature based solations
TOPIGS - -+rainwster Harvesting Systems

+ Water Fooiprint Assessment

= Grey Waler trealment and néuse

«Low Impact Hydraulic Structares

*Sugtainable Diversion Struciures

=Case Sludy en Major Dams of india

+Reservoirs of India

O any ather lopic related 1o the theme.

For more information visit ies.ipsacademy.org
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> Workshop on Concrete Mix Design by

UltraTech
—
UI tmrem T
IC E w e <7
: ; ol = \\//

The Engnee” bw
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} Slump Cone test

} Compressive strength of
Concrete

T S ——
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> Workshop on Foundation Engineering

J1I-II-."-:-'- E
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“ indore, Madhya Pradesh, india
lArdgeggB, Ab Rd, Bijalpas, indors, Madhya Pradesh
J . 4EIZ, India
La% 27 ASE422* Long 768364970

Malelalslalalialalell
rallalalalalalalalts
alalslalalale s
TR - 2 l"lﬂ (i

L

lndnra, Madhya Prad&sh India

247, Sanjay Gandhi MNagar, Nihalpur Mundi, Royal Krishna
Bunglows, Indore, Madhya Pradesh 452012, India

Lat 22 65652° Long 75.826806°

u TTTTTD
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"> SAKRIVA 2025

< ‘aﬁe Tra alnlng » N

3 3DS MAX —
K AUTODESK !

& Tekla A wooese (8

Tedds

Top 10 Best Civil Engineering Software

= Bentley m Project
FPRIMAVERA prordiped]
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ATAL Faculty Development Program (FDP)
“Risk to Resilience: Innovative Resilient
Strategies for Mitigating Climate Change”
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> Visit to RRCAT, Indore

[ Main Building of Chemical Treatment Facility Lab
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