AT SATIASHTI THTE

2024-25

RASHTRIYA AVISHKAR SAPTAH
2024-25

TARITUT Tet A TILI0T

Tree Plantation and Water Conservation

fe-M<E9T | GUIDELINES







AET TSR THTE

2024-25
RASHTRIYA AVISHKAR SAPTAH

2024-25

fE9I-29T | Guidelines

NCEERT

I Ffarep gy iR ufieror aRug
NATIONAL COUNCIL OF EDUCATIONAL RESEARCH AND TRAINING



Space for Publication



tps://pbs.twimg.com/media/EG53HqJVAA AhyHn?format=jpg&name=small

HTA UTeht ATATSR T FTeA HeATH

I Tl SIFATSAN G oA I STH 15 IFF, 1931 2l AHTTG o THIH % Th DI
Y 7T H AT 1| ST, 2002 H ST, AW I WA o 1194 WUl o &9 H AT 7T A1) WA %
Sfafed Tegufasti § & ek, fesid <1 TS 3sget Shelt™, ST 7 ohelel o2 o st 39 9, s1fug
HSTE AT ST o Tregdta i &) SIgd &1 ATemor g8 § 3T aTet, o srere | IRar 6 311
H g Tt o foTe FHTeR oo foraiid o o, 9o shie aitRefaat & «f ferem sme <t oK wRa
TG FAREr SR FHaTser STkt H & T | Toh ST sl aTcl @S9k T IR ohT TSgaTd ST
ZRTieT & for SHRT I¥7 foraT 7ET 21 U Tgaid o &9 H, I8 HRA o {eTT 7O GI¥ehivr |Te
o, FaTaTt SIS ohl 6T ST o @Ter EalTea fora o 3eh wv ol Sfte ot ST feam .
T FETTThT oh HTEAH W HHIST ohl Seet o fIT wideh o, foRis &9 & 9id o a1l ! aa
FHIT o ToTT fogm ST Frenfieht vt ST v o foT S Tl €7, Shed™, 379 SUfsurRit
o SIS, THT TS X187k o &9 § A78 foRy ST =med 211 27 ST, 2015 31 37 ot uah fRrerer
& AT90T & G ST RIATT H IAeRT e & 7=l
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Avul Pakir Jainulabdeen Abdul Kalam

Avul Pakir Jainulabdeen Abdul Kalam, was born on 15 October, 1931 in a
small village in Rameswaram in Tamil Nadu. Dr. Kalam was elected as 11th
President of India in July, 2002. One of the iconic Presidents of India, the late
Dr. A.P.J. Abdul Kalam, was not only the country’s missile man, but also the
most popular ‘People’s President’. Coming from a very humble background,
he used to distribute newspapers as a child to supplement family income,
relentlessly pursued education in the most difficult circumstances and
became one of the leading space and missile scientists of India. A newspaper
boy becoming the President of India showcases how great our country is. As
a President, he shared his vision for India, addressing youth and old with
the same passion which formed his entire life. Dr. Kalam was passionate
for transforming society through technology especially in inspiring the youth
of India to harness Science and Technology for human welfare. Dr. Kalam,
inspite of his achievements, always wanted to be remembered as a teacher.
He passed away while diving a speech at I[IM Shillong on the evening of 27
July, 2015.
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T HATFSR THTE 2024-25 o foru feom-fder

it p)

forgm, Sieifieht 37 e fies T Ui foaem 3 e =ersh o ®9 5 3 ) fage ik
TR St FRTEIT T Uk ATEERE SR areder AR s % fow e K w@eTeeRar
AT ST G HT o foTU; e ST SN firehl o IU=T O & shisd o o foTu, f3reqr wame
(MoE), WRd TR A a¥ 2015 H TSR SATfrahi ST (RAA) & fohaTl

T et fife (NEP) 2020 dia # dsfl o 371 STaremor § gem i o o fefa srarm,
sfcifels, Staiieh R Heaih o HTEH 8 J=TNF q0e 3 I 1M 6 [ SwETHS
f31e uT S &t 7, Steeh ufommeasy e it afshan § SmTehes, TSR 3T JiaTcHs ey
% @ft &t 1 iRt g & foraw fermeffart & fore sifres wmeler, T STk gETa €
LS YT foharm ST @reh| g80eh o1, fererrery fRrer o wex Si Areafier =reon |, Toh 30k o
& I e TN SR e SR SN & S[Et T &9 8§ Aecul TiEisHIs! T He
AT TTG3HH T HEaqor Wi 2| Tornfefalt st st=amor 3 Famem < forg sreafed & 3 3
START & WfEAfTd AT ST HEeEy 2l

WA TR o HRAsHH STHIEA I () o i, foq SR aiforg e fovmr (SEeam),
TSR Rifereh SEUT ST IR1er aitye (TS, 7% foeett grr I sedrer foxrm o @ f
e 2024 & S 2025 (13 ot TATE) T TS SATIHR THTE 2024-25 o &9 H HAT S
39 GHTE o SN, FFUT OF7 o Jeleh Scifeh o SATSHT: 3-5 ToriTerl o He ST HTeA i &l
[t foremell, TesaTRet grT forenfia fammr- el o SATam S &9 | T & Hefed U A
H4T|

TH HRAHA hT 32T AL T ATEATHG: TaT o [T o s 3caT8 Ica hidT T T A7
HANT o AT  TIcHTied AT & dfsh o for S Iora # Ui SR et 8l 5o 9= qel
IR T THETST Sl aue TR Gagsiietar o farenfelat st amfier 38 e s i fafemt o
T T B Tkl 2l

AT SATASRT THTE 2024-25 T SATATAT
TS AT FHIE 2024-25 i Tiafafemt sk 2024 & SHad! 2025 & STH 7 & s
sciten § M 3 9 5 foemert & rnfsia ot ST gendt 2
Are- feGsR @ ST qeh INAehTA I ST % HHT sie T e foramers wadt 2024 # nfafafmt

ST L Tohd 2|




IEBIGRPECIRORE]

AT A ot forermerar et Tsai/shg, ITTed Seei/shal i ue/aeue § geiftd 2, forad e s g
=7 TR o forermerat o stermar ai dium off former aftafera g

T<4/ohE MY TSI YRTTEH ol TS SATTSRR T8 2024-25° ST TIATaERT o Heled o ot
Tk scTeh § ARMMEA: 3-5 foramera st == o1 g, Sad wear 3R Arefiren Taw shi shafmd
& (it afe wva 2 dr 3w it o wft feremeran o oft formm fora T wreRan )1 wares e
1 = ToRaT ST wehalt 21 forenmerar o1 </ ohtd S 3 ATIEE sl €T | T@T arm| Ee-fRrem
T oraITeT™ hT =R ST Ais 1 B Ife G9e 81, a1 39 oTd o1 3T TaT ST I11RT foh Tsa/&e
TSI & T AT e ST | o1 3 forenfelat & formerat o1 == fomam s @1 21 et
o ToTQ =1 ed T, TTior SR STedt ferermerlt skt Sferd it giatara s o1 s foram
ST =Ry

FO TA/ET TST &1 H, W I ATEA e [ranerd STenT-37erT 2| UH Tl H, Seish seteh 8
Teh He 3T ek HTeA (oo forarmersr sht =i foram ST Heran 21 afe gve &1, at Tedi e gure
2024-25 o TAIC 1 I ferenmerat =l SireT ST dehet 21 forRIw forwait o forg, @ fo % d@e ase
ST T, STET hTS scifoh 81 &, JATUHA: Tcdoh FIeey/SIF § 3-5 foreimerat st =& forarm ST gehar 2|

&1 hT foraRuT 37T IuaT

G T=a/E TST &1 T TRUCH 2024-25 o SFaiid TeATed AT o Heiel & 63T
¥, YT TTHR o T31eqT Harerd 3 fust IS shrishA o dgd 8.4 s T9d ATefed fht 2|
I AT 39 q2F T i  fob 2w & fofir= wsai/aer osa 831 § @ 7000 scteh 2
T &I | TEd §U, STRUTH & iartd nfafafiat wfe seiter wn & w0 3 foremert § stenfer i
ST eER, FHreted ffer st 21000 formert (7,000 ser x 3 = 21,000 ) % fag
4000 &9 gfer foremer it 52 & forafia o i JsHT o188 81 AfE seiteh Tt o1 (03)
feren foramerat it arfier Se™ o1 e TadT &, 1 o UET L Tohd 2| JEfY, TSR & e
T3 7000 seitent o foTT Ut seiter shaet o1 (03) foramernt o= Hiftra B T=ai/Es Tsa &
AT &9 U & sh STl dTietert | H e 7T 81 38 SIS o foT, Heiferd Tred/aer Tsa &
o AR & 10 2 foh 3 TEfiSeTRet ot 3 Aferemiict o = o i & gua it sk var §
areifea ffr st camiaia/faafd ferar ST R)




ATTCTERT 1. ITRUTH 2024-2025 3 Tt w¥or Ster weron 7 forarmerat @t smaifea

SE RN
e
<hY Tt
= R | i | & s areft gmwtsr
’ Fawer | g | (wfd e 4000 5.)
(fer seAten 3

Tererme)
1 |37y e 26 657x3=1971| 1971x4000=7884000
2 | IR YaTT 28 149x3=447 447x4000=1788000
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17 | o 11 26x3=78 78x4000=312000
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T TR TR
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T IR
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35 |@erd 1 10x3=30 30x4000=120000
36 |98 4 15x3=45 45x4000=180000
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% AT 21,000 84000000/ -

AT A1e— TAF scifeh H ¥ T HH 3 fremerat Y vifgn & It 21 foret ot arfafes de
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SrerfuTeh |ETIAT

SCERT 3R DIET % Geh[¥ T&aT o |ref-gref @iy o 3= f3rerm Gt (HED) & fos e
T TG, T SATISHT FHTE 2024-25 6 SR T [aTerl sl JeeT RI&Tioreh Jeridr
Y& T Wil | S Toh- & IRTTEh ST ST Aol o Femes f+eire i gHiE i o
T ferrmeri st 3ATeTET Aiesiy o Hahd &l fmmst fue & fmior o foe femmermr semee e
TRrerent T Toq 7T fowTr- Tt ot wa™a st ST ST deheieh! HETIT o [oTQ Sl STt i
H A3 & TR A o6 o Siewfed foraT ST 2

ST HLETUT YT STPRsehd] ST S T o fou foremera st fafaer srrett shi foisar st 99t
TS T SIS A hl TATE & ST 2| TR T TeRoTiag aut ot Seri 37 Jiet T
S &F-fafsrs, samaeTier ugiat &1 aTgm s TeRd 8 TRl ey Tttt s yrEfien
TR, AT I STt TREOT H AT WIIERT % Heed o 9N H gied o Gohd &l T
foreT o8 vef3ia o Tend & foh STot SHTemT & YaieH § Hesiel, Wd & ardre 31 fgu fi=ms s
qRafe Tk 8 TTelt 8 BTsgrattore TR STt stfiriar ferenfier st pwret STt e Wee %
foTe &er, S uATletfes ST speerfes Wenfirht (Sitermsue) Seft stmefen depient & aftfera s
Hehd 2| S ST ohi FET forariuTehT (T @) ST AT foRaT SIT Sk 2, ST SAReAT S Eisat
& foTu wewl & w1 e htar B) it sht framer s <t st 9o S8 T= o T, et & 98
giafara s =nfe for fornfeft i s 3T wrieei=  fog Rrerent &1 e fmam S 31
TR 31 3exe for=nfelat o it SATaRTie THeT i SETar oHT I Siet SXET ¥ |isha Sami
T I AT R

SR ST o | TorenTtoft Rt eRuT-3udss wWrieriy

= T o SE VI X1 aft feremeff wrdfterar i geem gifara e o fore Rrement it
wel frmet & fogmy/sha fomm & s geeie & forw 3o e wnfioft o 5= 9iu e fFuffa
T o e’ ST tetet T s et U a9, S Feea ST Te AR SAaeTid
TS TTH A o 7T, RTemehi o AWIGRI H W F H HTdT | K18tk hafl o et 3R
STET STcT TL&TUT Shl HE S oh [oTU STTREshdT ST 3R Setfaed samea™ Al SIS il
3 IThT S HUT| STed HEI0T Tl 2l AN fereriefii =t ety agfcat o aredfaes g
o Wk H AT, ST 3T geer 3 areieh e gifer s % forg frarnt o @rer srrnfora
STt Stet e @t skl Ao o fore st faermerar after & forg stran, farerent g i serigomedt
YT o o fore 3eht shgt et sht S stet eqor st # SArereTiish 1 37 [SeRR
WITIET ! SGTET < o [eTT 3 Tiafaierat o SR T e, eer 3urr AR wfier geft sMmg
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AT ok ToTu T=T s <Y ufshaT

SARTE STR Tt o st foreores st giafa s o fo, a8 aeE @ for Rrams, fommem
T SR foreers JRTEes et 8 & Ft ol ST SR AT ohi wnE| guE aitaterd av A
e 3 uftormm aftafera 2 fermfef s gemiaoT ST sier deagor & Heifer ST i o fore o
fder oft fou st =nfew) Rrareni st wlsramstl @ @z w1 aitferd e, TTawae Tl Th S
3 forenfeiat o wrer G T IRNfSId ek dal T =R it & e % S,
Sfor SR TR TP g e o foe we PRt strees 81 it o ae it s=ig
foreept o forem et AT Tfcrferferat ot ameforsh ga o TSR & ST H FeTerT it 3fd o,
IOTHT ST SIS ST AR & Sffora wehs st siforer <ht faferfera & fiax gum
1 STATCT <M A€ ORIV 1T HATeROT GHET R ST qferor Teror o i | foranfeii
A ! ST

TR S GHA T9Terht <ht iHeRT

SR o w7 ¥ TRt st Amiarie st o Rrarehi sht Aecaqul fieh Bid &, foes a8 gifsa
BT & foh o AT TSI o1 THel TR FHRIT bl e 3T LT dioh § L ol TN & 8 &
g, TRTeTehi T SToRAT, LT TR ST ST ATl FIEETi=T oh {ifehd Fid g¢ T8 ozl e
L MY I T8 THSIMT AT foh Fa Fleaor s 7, 37 fepiE am 2 R Sqnfes &9 @
Tl FehTetT &1 39k SATTeh, I8 TR € foh TNt & gare Sere i gifEd i & fag
Tt STz ATt SR ST Uet § Iucrey 3T et il oIy strawrendratt aret formfefi
& ToTu, T3retent shl 3TTsTMTaeh, T@HTE HT IATAT AT WIS-8-1 § HERIAT hl TIcHTed hiAT ST
I ATl & GE i aifod e o fog Stffed g 3T =) fRrerent @1 3w ww foml ar 9
&IV o She o AT HTTH SITeT SUShTUTT ShT STANT i H it ATERT T =1y 37K I8 gifara
T =TTRT for o o, Hiew, frefietet seanfe St A hY gerrsan @ uftfrd 81 = samaes aweda aaft
forenfigt <ht, for Srrerzarenaratl arer ferenfeft wfed, wiafarfert & ol ae o AT o SR geaa™
AR SFAS ITe T H Teqw |

ST ATATAOT

SRINT I9h T W foRU ST =S| HehRIcHe, IMid 3T e w1 ardreryr « fo, e 3K
ATt off B HehdT &, TATTT YeTi i aTet faRnielEt ¥ s v, AT a1 a9 et 8T ey
e fornfefari & qeat o foermd 1 Scated foram STeT|




HTIHA o IR H ATREhHAT
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Water Conservation
GUIDELINES




Guidelines for Rashtriya Avishkar Saptah 2024-25

Introduction

Science, Technology and Innovation have emerged as the major drivers of national
development globally. To make learning of Science and Mathematics a joyful and meaningful
activity; to nurture a spirit of enquiry and creativity; to bring focus on innovation and the
use of technology, the Ministry of Education (MoE), Government of India launched Rashtriya
Avishkar Abhiyan (RAA) in the year 2015.

National Education Policy (NEP) 2020 emphasises on ‘Experiential Learning’to build conceptual
understanding and skills through guided practice, reflection, observation, and evaluation.
This would accelerate learning and improve retention resulting in an amalgamation of all
domains of learning—cognitive, psychomotor and affective in the learning process through an
integrated and multidisciplinary approach of learning to ensure more meaningful, holistic and
cohesive learning experience for the students. For this, at the middle and secondary stages
of school education, systematic experimentation as a tool and working on locally significant
projects involving science and technology are important parts of the curriculum. In order
to encourage school students to explore and innovate, engaging them in experimentation is
extremely important.

Under Programme Approval Board(PAB), Government of India, it is proposed by the Department
of Education in Science and Mathematics (DESM), National Council of Educational Research
and Training (NCERT), New Delhi that December 2024 to January 2025 (any week) may
be observed as Rashtriya Avishkar Saptah 2024-25’.During this week, all the students at
middle and secondary stages, from preferably 3-5 schools of each block across the country,
will uniformly carry out a study involving experimentation as per the Guidelines developed
by NCERT.

The objective of this programme is to generate enthusiasm and to encourage experimentation
or exploration among school students at middle and secondary stages so that they become
motivated and engaged in Science and Mathematics. The involvement of students in
understanding and sensitization of some common issues and local problems may be one of
the ways to achieve this.

Conducting Rashtriya Avishkar Saptah 2024-25

Activities of Rashtriya Avishkar Saptah 2024-25 may be conducted during December 2024 to
January 2025 in preferably 3 to 5 schools from each block of the country.

Note: The schools that remain closed due to winter vacation from December to January can
conduct the activities in February 2024.

Selection of School

The participating schools belong to all States/ UTs/ KVS/ NVS which will essentially involve
all the PM Shri schools besides the other categories of schools.

The State/UT administration has to select 3-5 schools preferably from each block which has

classes for middle and secondary levels, for conducting the activities of ‘Rashtriya Avishkar




Saptah 2024-25’ (However all the schools of the above-mentioned category may also be
considered, if feasible). Composite schools may be selected. Some parameters have to be
kept in mind while selecting the school. It is desirable to select a co-educational school. If not
possible, then care should be taken that within a State/UT, almost equal numbers of girls’
and boys’ schools are being selected. While making selections for the schools, attempt should

be made to have apropriate representation of rural and urban schools.

In some States/UTs, middle and secondary schools are separate. In such cases, one middle
and one secondary school may be selected from each block. If possible, the twinning of these
two schools may be done for Rashtriya Avishkar Saptah 2024-25. For special cases, such as
in some UTs, where there are no blocks, preferably 3-5 schools may be selected from each
cluster/zone.

Distribution and Utilization of Funds

For the purpose of conduct of activities proposed under RAS 2024-25 in the respective States/
UTs, Ministry of Education, Government of India has allocated Rupees 8.4 Crore under PAB
sponsored programme. This allocation is based on the fact that there are approximately
7000 blocks in different States/UTs of the country. Considering this, activities under RAS
would be conducted in at least 03 schools per block. Accordingly, the allocated fund has been
planned to be distributed at the rate of Rs. 4000/- per school for 21000 schools (7000 block
x 3 = 21000 schools).

In case the Block authority intends to increase the participation of schools beyond three (03),
they may do so. However, funding from NCERT will be limited to only three (03) schools per
block for a total of 7000 blocks. Allocation of funds proportionately to the States/UT has been
given in Table 1. For this purpose, concerned State/UT authorities are requested to inform
NCERT about the name of the individual/institution in whose favour the allocated fund has
to be transferred/disbursed.




Table 1. FUNDS ALLOCATED TO SCHOOLS FOR WATER CONSERVATION (PHASE 2 OF

RAS 2024-25)
No. of schools | Funding to be given
that willbe | ,er school Rs. 4000)
S.NO STATE given funding
(3 schools per
block)
p |Andhra 657x3=1971| 1971x4000=7884000
Pradesh
Arunachal
2 149x3=447 447x4000=1788000
Pradesh
3 |Assam 207x3=621 621x4000=2484000
4 |Bihar 521x3=1563| 1563x4000=6252000
5 | Chhattisgarh 146x3=438 438x4000=1752000
6 |Goa 12x3=36 36x4000=144000
7 | Gujarat 236x3=708 708x4000=2832000
8 |Haryana 140x3=420 420x4000=1680000
Himachal
9 nnacha 80x3=240 240x4000=960000
Pradesh
10 |Jharkhand 248x3=744 744x4000=2976000
11 |Karnataka 176x3=528 528x4000=2112000
12 | Kerala 152x3=456 456x4000=1824000
13 |Madhya 301x3=903 903x4000=3612000
Pradesh
14 Maharashtra 343x3=1029 1029x4000=4116000
15 | Manipur 70x3=210 210x4000=840000
16 | Meghalaya 46x3=138 138x4000=552000
17 | Mizoram 26x3=78 78x4000=312000




18 Nagaland 74x3=222 222x4000=888000
19 Odisha 302x3=906 906x4000=3624000
20 Punjab 150x3=450 450x4000=1800000
21 Rajasthan 340x3=1020 1020x4000=4080000
22 Sikkim 18x3=54 54x4000=216000
23 Tamil Nadu 372x3=1116 1116x4000=4464000
24 Telangana 581x3=1743 1743x4000=6972000
25 Tripura 58 X 3=174 174x4000=696000
26 Uttar Pradesh 809x3=2427 2427x4000=9708000
27 Uttarakhand 95x3=285 285x4000=1140000
28 West Bengal 329x3=987 987x4000=3948000
29 ATldaman & 9x3=27 27x4000=108000
Nicobar Island
30 Chandigarh 1x3=3 3x4000=12000
Dadra & Nagar
Haveli
31 5x3=15 15x4000=60000
& Daman and
Diu
32 Delhi 33x3=99 99x4000=396000
Jammu and
33 . 258x3=774 774x4000=3096000
Kashmir
34 Ladakh 31x3=93 93x4000=372000
35 Lakshadweep 10x3=30 30x4000=120000
36 Puducherry 15x3=45 45x4000=180000
21000x4000=
Grand Total 21,000
84000000/ -

Important Note:- A minimum of 3 schools per block are to be given the funding. Any
surplus funds must be allocated to support other schools within each block.




Academic Support

The involvement of faculty members from SCERTs and DIETSs, along with science faculty
from nearby Higher Education Institutes (HEIs), can provide valuable academic support to
selected schools during the Rashtriya Avishkar Saptah 2024-25. Block-level administrators
may guide schools online to ensure the smooth execution of experiments and activities.
For constructing recharge pits, school administrations and teachers are encouraged to refer
to the provided guidelines and consult manuals from the Central Ground Water Board for
additional technical support.

To enhance awareness campaigns on water conservation, schools are advised to organize
panel discussions featuring diverse speakers. Local environmentalists can share region-
specific, practical practices like rainwater harvesting and groundwater recharge. Government
officials can inform students about relevant policies, schemes, and the importance of citizen
participation in water conservation. Local farmers can demonstrate how traditional methods
like bunding, farm ponds, and drip irrigation are effective in managing water resources.
Hydrologists and water engineers can introduce students to modern technologies like sensors,
data analytics, and Geo-Spatial Technology (GIS) for efficient water resource management.
These efforts can be supported by the Information Brochure (Part A), which serves as a
reference for lectures and seminars.

For experiments such as measuring soil infiltration rates, schools must ensure that teachers
are designated to supervise and guide students. These activities aim to foster practical

understanding and inspire proactive efforts in water conservation among students.

Stage-appropriate involvement of the students in
performing experiments

All students of classes VI to XII of the selected school will carry out the experiments/activities
within the stipulated time assigned to them in their timetable for performing practicals in
Science/Biology, under the close supervision of teachers to ensure accuracy and safety.
Students will assist in constructing recharge pits, wearing appropriate safety equipment
and working under the guidance of teachers to gain hands-on experience. Teachers will also
organize and oversee awareness campaigns and interactive lectures to enhance understanding
of water conservation, both in and beyond the classroom.

Field trips to water conservation sites will provide students with real-world exposure to
sustainable practices, which will be organised along with teachers to ensure their safety and
meaningful learning. Experiments for measuring the water infiltration rate will be conducted
within the school premises, strictly monitored by teachers to ensure proper methodology.
Clear instructions, safety measures, and participation logs will be maintained throughout
these activities, for fostering practical knowledge and responsible engagement in water
conservation efforts.

Procedure for performing experiments for study

To ensure the effective execution of experiments and activities, it is crucial that the teachers,
school heads, and school administrators understand the procedure and significance of the
tasks in advance. Detailed guidelines should be distributed to all those who are involved,
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which include step-by-step instructions, safety measures, and expected learning outcomes.
Students should also be provided with simplified instructions for conducting experiments
related to tree plantation and water conservation. Teachers should prepare by familiarizing
themselves with the procedures, gathering necessary materials, and conducting preparatory
sessions with students. During the execution of the activities, close supervision is essential
to ensure proper methodology and safety. Post-activity discussions will help reflect on the
findings and connect the activities to real-world applications. Finally, documenting the
outcomes and gathering feedback from participants will allow for continuous improvement
in future activities. This approach will ensure efficient conduct and enhance students
understanding of environmental conservation.

’

Role of teachers while performing experiments

Teachers play a vital role in guiding students through experiments, ensuring they understand
the scientific method and can perform tasks accurately and safely. Before the experiments
begin, teachers should provide clear instructions, outlining the procedure, objectives, and
precautions to be taken. They should explain how to observe, record data, and draw conclusions
scientifically. Additionally, it is essential that all necessary materials and equipment are
available and accessible in advance to ensure a smooth conduct of experiments.

For students with special needs, teachers should encourage assistance from parents,
caregivers, or siblings, and allow extra time to familiarize themselves with the materials.
Teachers should also guide them in using measuring devices with clear markings or containers
of known capacity and ensure they are acquainted with units of measurement like grams,
metre, milliliters etc. This comprehensive support will enable all students, including those
with special needs, to fully participate in the activities and gain valuable scientific insights.

Working Environment

Experiments should be performed at a suitable place. For a positive, calm and pleasant work
atmosphere, teachers and parents may let the students experience/appreciate that they may
get various data and some time errors may also be noticed. Hence there will not be any fear,
anxiety or tension among performing students and inculcation of values among the students
will be encouraged.

Awareness about the event

To create awareness about the event among the students, the school should fix a poster within
the school premises and click a clear photo of the poster. The poster may be hand painted on
paper/cloth having the following details: Name of the school, block and address. Schools may
think of a catchy phrase in their local language, along with the title “Tree Plantation and Water
Conservation”. Sample of poster on Rashtriya Avishkar Saptah 2024-25 is given below. School
Development Management Committee (SMDC) members and local community people may also
be made aware about the event and attempt should be made to involve them.

After the conduct of activities, it is expected that the State/UT authority would consolidate
the statement of expenditure and submit the details to NCERT along with the Utilization
Certificate (UC) duly signed by the controlling officer of the State/UT authority within 15
days of the final conduct of the RAS activities. It may also be considered that the UC must be
submitted by the 25th of February 2025. This is essential/required as the department has
to finally consolidate the expenditure of funds released and final settlement of account with
the NCERT Establishment.
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Issue of certificates

All schools will receive a blank e-certificate template via email for Rashtriya Avishkar Saptah 2024-25. This
template is intended to be used for issuing certificates to students who have actively participated in the
activities organized under Rashtriya Avishkar Saptah 2024-25. The sample of the e-certificate is given below:

e fifares e maser NATIONAL COUNCIL OF EDUCATIONAL

> ~

IR afsreror ufta= RESEARCH AND TRAINING
oft arfeiet wnt, 78 feeelt - 110016 g Sri Aurobindo Marg, New Delhi -110016

AT TR R THTE—2024-25

Rashtriya Avishkar Saptah—2024-25

Lﬁ:r'raa__/__ﬁ__/__zoz4/2025 $ Date_/_to_/_ZOZ4/2025]

This is to certify that Dinesh Kumar Class-7, Zila School, Mungar
participated in the activities organised during the Rashtriya Avishkar Saptah 2024-25.

sTfoTe feRar stmar @ fon femer sam swen-7, e whe, 1R,
I TS TSR THTE 2024-25 h1 ittt & s foram

Sunita Farkya Dinesh Prasad Saklani

feremreney, ferm for for. e, T sy,
Head, DESM Director, NCERT




Rashtriya Avishkar Saptah 2024-25
Proforma
Maintenance of account

State/Union Territory

Dates of RAS Activities

Receipt Expenditure .
Particul Signature of
Voucher | Date | Particulars | Amount | Voucher | Date a(};ec;ld?rs Amount | Coordinator
Draft No.
Other
income, if
any
Balance Refunded
to
NCERT, if any,
Total Total

Certified that the expenditures have been made in accordance with the norms and Guidelines as
given by the NCERT for organizing the Rashtriya Avishkar Saptah 2024-25 It is also certified that no
other voucher is included.

Date Signature of the in-charge(Controlling officer)




Overview of the Guidelines for Rashtriya

Avishkar Saptah (RAS) 2024-25

The guidelines for Rashtriya Avishkar Saptah (RAS) 2024-25 is divided into two main
phases. Phase 1 is about a tree plantation drive where students and teachers work
together to plant trees and promote greenery. Phase 2 focuses on water conservation
and has two parts. Part A is an information brochure that explains why saving water
is important and how to do it. Part B lists four activities for students: construction
of ground water recharge pits, awareness campaigns on local water conservation
practices, school trip to water conservation site and experiment to find out the water
infiltration rate. These activities aim to help students learn and take action to protect
the environment.




Phase 1-Tree Plantation Drive
Guidelines



RASHTRIYA AVISHKAR SAPTAH (RAS) 2024-2025
PHASE-1: TREE PLANTATION DRIVE GUIDELINES

Introduction

Tree plantation is a vital activity for sustaining the environment. Trees play a crucial
role in maintaining ecological balance, improving air quality, and providing habitat
for wildlife. They act as natural air filters, absorbing carbon dioxide, and releasing
oxygen, which is essential for all living beings. Additionally, trees help prevent soil
erosion, conserve water, and mitigate climate change effects. Tree plantation is
immensely important from the point of view of the overall development of children
as a responsible citizen with sensitivity to the environment. Engaging in tree
planting activities would create environmental awareness, in terms of its vital role
in maintaining ecological balance, absorbing carbon dioxide and producing oxygen
besides supporting biodiversity. It will also provide hands-on learning experiences,
allowing children to gain practical knowledge about biology and ecology in a joyful
manner.

Caring for newly planted trees instills a sense of responsibility and encourages a
greater appreciation for nurturing living things. Additionally, outdoor activities like
tree planting promote physical health and enhance mental well-being by reducing
stress and providing a sense of accomplishment. These activities also build teamwork
and collaboration skills, fostering a sense of community feeling among students.
The trees planted by children serve as a living legacy, reinforcing the idea that their
actions can make a long-lasting and positive impact on society. Thus, incorporating
tree plantation into school activities enriches students’ educational experiences and
helps them grow into environmentally conscious and responsible individuals.

In alignment with the Hon’ble Prime Minister’s initiative to emphasize tree plantation
in the name of the mother, “Ek Ped Maa Ke Naam” this year’s theme for Rashtriya
Avishkar Saptah (RAS) encompasses activities focused on “Promotion of tree
plantation and water conservation.” The following guidelines pertain to the tree
plantation activity in the first phase to be undertaken by school students of classes
6™ to 12,

Planting local trees holds significant importance for both the environment and the
community. Local tree species are well-adapted to the region’s climate, soil, and
ecosystem, which ensures their healthy growth and sustainability. These trees
provide essential habitats and food sources for native wildlife, promoting biodiversity
and supporting the balance of local ecosystems. By planting local trees, we also
preserve the genetic heritage of the area, maintaining the unique characteristics and
resilience of indigenous plant species.

Local trees are typically more resistant to local pests and diseases, reducing the
use of chemical fertilizers and promoting a healthier environment. They contribute
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to the stability of the soil, preventing erosion and enhancing soil fertility through
natural leaf litter and organic matter. Additionally, local trees often require less
maintenance, making them more efficient and cost-effective for urban and rural
landscaping projects. Furthermore, planting local trees fosters a sense of community
and connection to the land. It encourages students to learn about and appreciate their
natural surroundings, instilling a sense of pride and stewardship. This community
involvement can lead to increased environmental awareness and collective efforts to
protect and preserve local ecosystems.

Role of Students

Who can participate?: Students from classes 6 to 12 can participate in the tree
plantation drive.

Active Participation: Planting trees, watering them, and ensuring their growth.

Learning and Education: Gaining knowledge about different types of trees,
their benefits, and how to take care of them.

Community Involvement: Encouraging community members to participate
and educating them on the importance of tree plantation.

Environmental Stewardship: Developing a sense of responsibility towards the
environment and adopting sustainable practices.

Role of Teachers

Guidance and Supervision: Guiding students in the correct techniques of
planting and caring for trees.

Organizing the Event: Coordinating tree plantation drives and related activities
within the school and community.

Mentorship: Serving as role models in environmental conservation and inspiring
students to take initiative.

Planning and Execution: Both students and teachers can collaborate in
planning the tree plantation drive, selecting appropriate sites, and ensuring the
necessary resources are available.

Monitoring and Maintenance: Establishing a system to regularly monitor the
growth of the planted trees and address any issues that arise.

Steps for Tree Plantation

Planting a tree involves several steps to ensure its healthy growth and long-term
survival. Here are the key steps for a successful tree plantation:

1.

Select the Right Sapling: Choose a tree species that is well-suited to the local
climate, soil, and environmental conditions. Native or local tree species are often
the best choice. Talk to teachers, elders and grandparents to know which tree
grows best in your area. You may also contact the local forest department office
or a nursery in your nearby locality. Schools are expected to facilitate such
consultation. You can select plants like Teak, Tamarind, Peepal, Banyan, etc.,
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10.

11.

and avoid planting shrubs such as Rose, Hibiscus, Jasmine, Banana plant,
Henna, etc. Students should explore the local name and the botanical name of
the sapling and the same may be reported in the Google form. However, names
of the trees given above are suggestive. Schools may choose trees as per local
habitat of the area.

Number of Saplings to be Planted: Plant at least 10 to 15 saplings in the
school campus or nearby areas in the locality where there is proper light, water
facilities and also where children can take care of them.

Choose the Planting Site: Identify a suitable location with good soil quality
for planting the sapling in your school/ neighbourhood with the help of your
teacher. Ensure the site has enough space for the sapling to grow to its mature
size without obstruction from buildings, power lines, or other trees. Check the
soil quality and drainage to make sure it is suitable for the chosen tree species.
If the current site exhibits poor soil conditions, such as being classified as
Barren land i.e., Banjar or Osar Bhumi, remedial action is required. Specifically,
a larger planting pit should be dug and filled with fertile soil procured from an
external, more suitable location. This approach will provide a more appropriate
environment for tree growth and health.

Prepare the Soil: Clear the planting area of weeds, grass, and debris. Loosen
the soil to a depth of at least 12 inches to help the plant’s roots establish.
If necessary, mix in compost or organic matter to improve soil fertility. Take
pictures of this step.

Dig the Pit: Dig a pit which is two to three times wider than the plant’s root ball
and just as deep. This will help the roots to spread and establish themselves.
Make sure that an adult person supervises the activity and take pictures of this
step to upload on the Google form.

Remove the Tree Sapling from Its Container: Gently remove the tree sapling
if it has a container or plastic wrapping. If the roots are tightly bound, carefully
loosen them to help them in outward growth.

Place the Sapling in the Pit: Carefully position the tree sapling in the center of
the pit. Ensure the top of the root ball is in level with or slightly above the soil to
prevent waterlogging. Take pictures of this step.

Backfill the Pit: Fill the pit with the soil gently. Water the soil to help settle it
around the roots. Take pictures after completing this step.

Water the Plants: Water the plants appropriately after planting. This helps
settle the soil and provides essential moisture to the roots.

Mulch Around the Plant: Apply a layer of mulch (dried leaves, straw, etc.)
around the base of the plant, extending out to the drip line. Mulch helps retain
moisture, regulate soil temperature, and suppress weeds. Keep the mulch a few
inches away from the plant to prevent rot.

Protect the Plant from Grazing: If you have planted the tree in areas within
the reach of grazing animals make sure the plant is protected using some eco-
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12.

13.

14.

friendly twigs, bamboo sticks, etc. around the plant. Take pictures of the plant
after completing the step.

Stake the Plant (If necessary): If the plant is in a windy area or has a weak
stem, stake it for support. Use soft ties to secure the plant to the stakes, allowing
some movement to encourage strong trunk growth.

Water Regularly: Ensure the plant receives regular watering, especially during
the first few years until it establishes its root system.

Monitor and Maintain: Keep an eye on the health and growth of the plant.
Prune any dead or damaged branches, and watch for signs of pests or diseases.
Continue to water and mulch as needed. Take pictures of your tree every week
to record the progress.

Following steps will help ensure your plant grows into a healthy and thriving part of
the landscape. Make sure to take pictures of the tree at every step.

Precautions to be followed while planting

1.

10.

11.

Wear Appropriate Clothing: Ensure to use long sleeves, and sturdy shoes to
protect against thorns and insects.

Be Mindful of Allergies: Be aware of any allergie(s) you may have for plants or
insects. Take necessary precautions, such as using insect repellent or wearing
protective clothing.

Respect Wildlife: Be aware of and respect any wildlife you may encounter
during the planting process.

Seek Supervision: If you are unsure about any aspect of tree planting, seek
guidance from your teacher or someone experienced to ensure safety and proper
technique.

Avoid Overwatering: Ensure proper drainage to prevent waterlogging, which
can suffocate roots.

Handle Roots Carefully: Be gentle when handling roots to avoid damaging
them, as healthy roots are crucial for the tree’s survival.

Avoid Planting Too Deep: Do the plantation at an appropriate depth so that
the root collar is slightly above ground level, as planting too deep may lead to
the decaying of roots.

Protect Against Wildlife: Use tree guards or fencing to protect young plants
from grazing animals, such as cows, goats, rabbits, etc.

Use of Manure/Fertilizers: As far as possible, children should be encouraged
to use manure or compost instead of chemical fertilizers as it is natural and
chemical fertilizers can harm the tree and the surrounding environment.

Monitor Growth: Regularly inspect the tree for signs of stress, disease, or pest
infestation, and take appropriate action promptly.

Practice Good Hygiene: Wash your hands thoroughly after handling soil or
plants to remove any potential contaminants.
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PROCEDURE FOR FILLING GOOGLE FORM

Filling up Google Form is very easy. You need to have a Gmail account for filling this
Google form

1. Once you have a working Google ID (Gmalil), you can open any browser and
copy/ type the following URL into browser:

https:/ /forms.gle /d3cgziGinPsidnoCA

2. Click on fill out form on the front page.

3. It will take you to the Section 1 where you need to enter personal details.



https://forms.gle/d3cgziGfnPsidnoCA

4. After clicking on Next button, you will be taken to Section 2 of the Form, where you
have to fill your State, District and School details like School Name, Address etc.




S. After clicking on Next button, you will proceed to Section 3 of the Form. In this
section, you have to fill the data for Activity.




6. After this, you have to click on Submit button to finally submit your Form.

Note: You can check your responses again by clicking on the Back button before making
Final submission. No changes can be made after Final submission of the Form.
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“Good water management is needed to control floodwater and channel it for
use during non-monsoon period and in drought-prone areas.”

-APJ Abdul Kalam

Water is the foundation of life and one of our most precious natural resources.
However, rapid urbanization, and unsustainable usage domestic as well as
industrial front have placed immense pressure on global water supplies. Ensuring
the availability of fresh water for future generations requires proactive efforts in
both water conservation and groundwater recharge. These strategies not only help
mitigate water scarcity but also play a crucial role in maintaining ecological balance.

As India faces increasing challenges related to water scarcity and groundwater
depletion, the need of the hour is effective water conservation coupled with community
involvement. The revival as well as modernization of traditional systems are essential.
Recognizing this, Phase-2 of Rashtriya Avishkar Saptah (RAS) 2024-25 is focused on
promoting water conservation, with a strong emphasis on creating awareness among
community involving school students and teachers. This initiative aims to educate
young minds and educators about the importance of water conservation, inspire
innovative solutions, and foster a sense of responsibility toward sustainable water
management.

Water, one of the five elements of nature (Pancha Mahabhutas), is very important for
life on Earth. It is seen as a source of creation, something that helps life grow and
survive, and a way to clean or purify. For thousands of years, water has been special
to humans and has helped build civilizations.

In many cultures, water is a symbol of life and emotions. It shows how things can
adapt and change, just like water flows and takes different shapes. People use water
in rituals to wash away bad things and start fresh.Even today, water is important
to everyone. It reminds us to take care of nature and use this precious gift wisely so
that all living things can thrive.

Fig. 1: Five essential elements of nature (Pancha Mahabhutas)
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How much water is there on Earth?

Fig.2: Total Water on Earth.

Fig.3: Distributiom of Fresh Water Earth
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Did you know that
despite the vast
amount of water,

on Earth

less than 1% is
readily available for
human use?

It is known that out of the available 3% freshwater on our planet, a significant proportion
(approximately 30% out of the total available freshwater) is available as groundwater at
different levels below the earth. Groundwater makes up about 0.61% of all water on Earth.

In the last few decades availability of surface water has been stressed beyond the
threshold limit owing to obvious reasons of enhanced agriculture activities to feed
the continuously increasing population on one hand and a number of developmental
activities across the globe including India on the other. This has led to a situation that
groundwater has also been tapped by people across the globe for various purposes.

Hydrological cycle

Water is essential for life and plays a key role in Earth’s climate. Land use significantly
influences the water cycle, affecting processes like condensation, infiltration,
evaporation, percolation, and runoff. This cycle, driven by solar energy, regulates
water movement and distribution across the planet. The Hydrological Cycle, which
moves water between the atmosphere and oceans, is vital for maintaining water
quantity and quality in surface and groundwater, ensuring ecological balance.
However, geographic, seasonal, and climatic variations cause uneven freshwater
distribution, with climate change further disrupting rainfall patterns, increasing
droughts, and reducing water availability.
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Fig.4: Hydrological cycle

How the Hydrological Cycle Helps in Groundwater Recharge

The hydrological cycle, also known as the water cycle, is nature’s way of moving
water through different stages, including evaporation, condensation, precipitation,
and infiltration. Groundwater recharge is one of the key outcomes of this cycle, and
here’s how it works:

1. Precipitation
®* Rain, snow, sleet, and hail fall to the ground during the precipitation phase.

® Some of this water directly seeps into the ground, becoming a source of
groundwater recharge.

2. Infiltration

® Water from precipitation or surface sources (like rivers, lakes, or melting snow)
moves into the soil.

® This process is called infiltration, and it helps replenish underground water
tables.

3. Percolation

* As water infiltrates, it continues to move deeper into the ground through cracks
and porous layers of soil and rock.

® It eventually reaches aquifers, which store groundwater for long periods.




4. Role of Vegetation

®* Plants slow down surface runoff, allowing more time for water to infiltrate into
the ground.

* Forested and vegetated areas improve soil structure, making it easier for water
to percolate.

5. Recharge through Rivers and Lakes

® Water bodies like rivers, lakes, and ponds can also contribute to groundwater
recharge.

®* When their water levels are high, water seeps into the ground beneath them.

6. Human Influence on Recharge

®* Human activities, like creating artificial recharge structures (e.g., check dams
and rainwater harvesting systems), enhance natural groundwater recharge
processes.

®* By maintaining the natural balance of the hydrological cycle and protecting
water resources, we can ensure sustainable groundwater recharge to meet

growing water needs.

India is one of the largest users of groundwater in the world, with an estimated 230
cubic kilometres extracted annually. This heavy dependence is driven by agriculture,
which accounts for approximately 89% of total groundwater usage, primarily for
irrigation. The Green Revolution of the 1960s accelerated groundwater extraction with
the advent of tube wells and pumps, particularly in regions like Punjab, Haryana, and
Uttar Pradesh, transforming these areas into agricultural powerhouses. However,
this large-scale extraction has severely depleted groundwater levels, especially in the
northwestern and southern parts of the country.

Ifyou talk to grandparents and people of older generations, they can recall that in many
parts of the country during the 1970s and 80s, groundwater was readily available
at depths of 15-20 meters. Today, however, this water has largely disappeared, and
groundwater extraction has reached alarming levels, with wells now being drilled
beyond 25 meters. In some arid regions, reports indicate that groundwater is found
at depths of 100 to 125 meters.

In many regions, water tables have dropped significantly. In states like Punjab,
Haryana, Gujarat, and Tamil Nadu, wells that were once able to access water at 15-
20 meters are now dry, with new wells being drilled to depths beyond 200 meters in
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some cases. The Central Ground Water Board (CGWB) classifies more than 1,100
blocks across the country as “over-exploited,” meaning that groundwater withdrawal
far exceeds recharge rates.

It’s important to understand that not all groundwater is safe to drink, especially
when it comes from shallow wells. Groundwater that is closer to the surface can
sometimes have harmful chemicals, making it unsafe for people to use. For example,
in places like Rajasthan, West Bengal, and Chandigarh, the groundwater has been
found to contain dangerous substances like fluoride, arsenic, and other pollutants.
If these harmful substances are present in high amounts, they can cause serious
health problems, such as tooth and bone issues (like dental and skeletal fluorosis),
arsenic poisoning, and other long-term diseases.




India faces a complex scenario when it comes to water availability, marked by stark
contrasts between abundance and scarcity. While the country receives significant
annual rainfall during the monsoon season, this water is unevenly distributed both
geographically and temporally. Northern and northeastern regions, along with the
Himalayan rivers, enjoy relatively plentiful water resources, while large parts of
western and southern India experience chronic water shortages. Per capita water
availability has also sharply declined due to population growth, urbanization, and
industrialization.

Rivers, lakes, and groundwater are the primary sources of water in India, and many
of these are under stress. Groundwater, which supplies around 60% of the country’s
irrigation needs and 85% of drinking water in rural areas, is rapidly depleting in
key agricultural zones such as Punjab and Haryana. Surface water sources are
often polluted with industrial waste, agricultural runoff, and sewage, reducing the
availability of clean water. Climate change further exacerbates this situation, leading
to unpredictable rainfall patterns, prolonged droughts, and declining snowpack in
the Himalayas, which impacts the flow of major rivers.

Nowhere on Earth is groundwater declining greater than in Northern India; NASA
found that large-scale irrigation caused 108 cubic kilometers of groundwater loss
in Haryana, Punjab, Rajasthan, and Delhi between 2002 and 2008.The study’s
lead, Matt Rodell, observed that “The region has become dependent on irrigation to
maximize agricultural productivity. If measures are not taken to ensure sustainable
groundwater usage, the consequences for the 114 million residents of the region may
include a collapse of agricultural output and severe shortages of potable water.
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Fig.5: Level of water stress in India

In almost all parts of the tropical region of the Earth (which also includes India)
rainfall is quite significant. In Bharat, July and August months are usually rainy
months due to monsoon activity. Monsoon is majorly responsible for rain in all
parts of India starting from June to August every year. Needless to mention that a
good agricultural production is directly dependent on the monsoon rain. A normal
rainfall for about one-sixth period of the year is also responsible for contributing
significantly in the recharge of groundwater at upper level. It is this upper level of
groundwater that seeps down into the groundwater table which is best suitable for
domestic human consumption which was quite prevalent a tradition five decades
ago in almost all parts of the country.

Recent activities like widespread deforestation, rapid industrialization, and
urbanization have caused a major problem for groundwater recharge. The ground
is increasingly covered by concrete and other non-porous materials, which prevents
rainwater from seeping into the earth. This creates a double problem: groundwater
levels are not replenished, and rainwater flows off the surface, often causing sudden
floods in cities instead of recharging the water table. To address these issues, we
can look back at India’s ancient water conservation techniques. These traditional
methods—such as stepwells, tanks, and other rainwater harvesting systems—were
developed to manage water sustainably and ensure a steady supply even in dry
seasons. By studying these age-old practices, we can gain insights into responsible
water management and apply these lessons today to protect and conserve water for
future generations.
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[ Need For water conservation in India

India faces a serious water crisis that affects millions of people. The problem is
both about having too much water during the monsoon (leading to floods) and not
enough during dry seasons, especially in some regions like the west and south. Let
us understand why conserving water is so important:

1. Less Water for Each Person

* In the 1950s, India had over 5,000 liters of water per person per year, but now
it’s only about 1,400 liters.

®* By 2050, this might go down to just 1,140 liters, close to the “water-scarce”
level.

2. Groundwater is Running Out

¢ India uses the most groundwater in the world, even more than countries like the
U.S. and China.

® Groundwater provides drinking water for 85% of villages, 60% of farming, and
half of city water needs.

®* However, groundwater levels are dropping fast because too much is being used,
especially for farming.

3. Polluted Rivers and Lakes

®* About 70% of India’s surface water is polluted by untreated sewage, industrial
waste, and farming chemicals.

® Rivers like the Ganges and Yamuna are heavily polluted. Most cities don’t treat
their waste properly, adding to this problem.

4. More Water Needed Than Available

®* By 2030, India’s water demand will double, but we may only have half the water
needed.

* Farming uses 80% of India’s water, but inefficient methods like flood irrigation
waste a lot of it.

¢ C(Cities like Chennai and Bengaluru often run out of water, with taps running dry
for days.
5. Impact on People and the Economy

®* The water crisis costs India billions of rupees every year by affecting farming,
health, and industries.

® Around 37 million people get sick from waterborne diseases each year, and
200,000 die from unsafe drinking water.




® Inrural areas, women and children spend hours every day fetching water, which
affects their education and quality of life.

6. Climate Change Makes it Worse

®* C(Climate change is causing unpredictable rainfall, longer droughts, and more
floods.

®* Melting Himalayan glaciers threaten rivers that millions of people depend on.

7. Future Challenges

* If things don’t change, agriculture will struggle due to less water, leading to less
food and economic problems.

How Can We Solve This Problem?

® Saving Water in Farming: Using smarter ways to irrigate crops that use less
water.

* Controlling Pollution: Treating waste before releasing it into rivers and lakes.

¢ Recharging Groundwater: Collecting rainwater and use it to refill underground
water.

® Learning from the Past: Traditional methods like stepwells and rainwater
harvesting can teach us how to save and use water wisely.

®* Be Responsible: Fix leaks, don’t waste water, and spread awareness.

* By working together, India can protect its water resources and ensure a better
future for everyone!

Addressing these challenges will require adopting sustainable practices such as
water-efficient irrigation, pollution control, and recharging groundwater resources.
Traditional water conservation techniques, like stepwells and rainwater harvesting
systems, can offer valuable insights for managing water sustainably. By learning
from these practices and implementing stricter regulations, India can work towards
a more secure water future.

Fig.6: Causes and results of water crisis




Fig.7: State of water crisis in India

Fig.8: 54% of India faces high to extremely high water stress.







Our ancestors were remarkably aware of the significance of water conservation,
including its storage and the replenishment of groundwater. The construction of
baolis or stepwells from ancient to medieval times showcases their foresight in
recognizing the importance of sustainable water management. Water conservation
was not just a practical need but a vital aspect of survival, deeply woven into the
cultural and architectural fabric of ancient India. Faced with unpredictable monsoons
and long dry seasons, these civilizations developed ingenious systems to harness
and store water. Stepwells, known as Baolis, Vavs, or Bawdis, are prime examples
of this wisdom. These structures were designed not only to store water but also to
slowly recharge groundwater by allowing rainwater to seep into the earth, ensuring
a sustainable water supply in regions where rivers would dry up during summer.

India’s mastery in water conservation extends back to its earliest civilizations, with
evidence of sophisticated water management practices dating as far back as the 3rd
millennium BCE. The Indus Valley Civilization, one of the world’s earliest urban
societies, excelled in water management and sanitation. Cities like Mohenjo-Daro and
Harappa (circa 2600-1900 BCE) were built with intricate drainage systems, public
baths, and private wells to ensure water accessibility, sanitation, and cleanliness.
In Dholavira, a city in modern-day Gujarat, engineers constructed an advanced
network of reservoirs and channels to collect and manage rainwater, allowing the
city to thrive even in the arid conditions of the Rann of Kutch. These systems show
a remarkable understanding of sustainable resource use at a time when few other
civilizations had developed similar methods.

By the 1st century BCE, water conservation structures had evolved further, as
seen in Sringaverapura near the Ganges in Uttar Pradesh. The city had a system
of tanks connected by sluices to store and distribute monsoon rainwater, a lifeline
for the community in dry seasons. In Delhi, Agrasen Ki Baoli, believed to be from
the Mahabharata era, exemplifies how stepwells became vital for water storage
and served as social and cultural centers for communities. During the 8th and 9th
centuries, more sophisticated stepwells emerged, such as Chand Baori in Rajasthan,
which features 3,500 steps leading to a deep reservoir, demonstrating the adaptation
of these structures to arid climates.

In the 11th century, Rani Ki Vav in Patan, Gujarat, epitomized the grandeur of
stepwell design with ornate carvings and deep reservoirs that provided water during
dry spells, highlighting both artistic achievement and engineering prowess. Around
the same period, cities like Bhopal and Ajmer utilized large tanks and reservoirs—
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such as the Upper and Lower Lakes in Bhopal and Anasagar Lake in Ajmer—enabling
urban populations to manage water sustainably throughout the year. By 1498,
Adalaj Stepwell in Ahmedabad continued the legacy of these structures, providing
water and shelter from the heat.

These water conservation practices, beginning with the early Indus Valley Civilization
and continuing through the centuries, reflect India’s long-standing expertise in
adapting to and managing its diverse climates. Ancient water structures across India,
combining functionality, architecture, and cultural significance, provide valuable

insights into sustainable resource management and are increasingly relevant in

today’s efforts to address water scarcity.




2000-1500 BCE: The Vedas

® Rigveda and Atharvaveda highlight the importance of water as a purifier and
life-sustaining element. Ancient Vedic rituals included prayers for rain and
practices for protecting rivers and streams.

®* Digging of wells, ponds, and tanks is encouraged, and such efforts were
considered not just practical but sacred, as these water bodies were meant to
benefit the entire community.

1000 BCE - 200 BCE: Manusmriti

® Manusmriti praises individuals who create water bodies, stating that building
wells, ponds, and tanks brings merit. It elevates water conservation to an act of
virtue, highlighting its public value and societal benefits.

4th Century BCE: Arthashastra by Kautilya

¢ Kautilya’s Arthashastra emphasizes the role of the state in building reservoirs
and irrigation systems to ensure agricultural success and support public
welfare. The text recommends the creation of storage tanks and canals as part
of effective governance, suggesting that water conservation was integral to
economic stability and prosperity.

1st Century CE: Agni Purana and Matsya Purana

®* Both Agni Purana and Matsya Purana speak about the environmental benefits
of water conservation, encouraging the construction of reservoirs and tanks as
practices that enhance ecological sustainability and support agriculture.

4th-6th Century CE: Mahabharata

¢ The Mahabharata mentions the Pandavas building ponds and wells during their
exile, supporting the communities they encountered. This reflects a sense of
responsibility to contribute to public welfare through sustainable water practices.

6th Century CE: Quran (Arabic Literature)

®* The Quran frequently addresses the role of water as a divine blessing essential
for all forms of life. Passages encourage humans to protect this sacred resource
and utilize it with respect. Water conservation in the Quran is highlighted as a
collective duty, to avoid wastefulness, especially with essential resources like
water.




7th Century CE: Hadith (Sayings of Prophet Muhammad)

Prophet Muhammad emphasized water conservation and the fair distribution
of water resources. He advised against wasteful use of water, even during
ritual ablutions. This guidance underscored water’s importance and the ethical
responsibility to conserve it for the benefit of all.

10th Century CE: Islamic Agricultural Manuals (Arabic Literature)

Scholars like Al-Filaha developed agricultural manuals detailing irrigation
methods and water management techniques suited to arid climates. These texts
contributed to the advancement of irrigation and water conservation practices
in the Middle East and other Islamic regions.

10th-12th Century CE: Bhavishya Purana

In Bhavishya Purana, water bodies are described as repositories of merit.
Constructing wells, tanks, and reservoirs is praised as spiritually rewarding and
environmentally beneficial, contributing to communal welfare and agricultural
success.

12th-13th Century CE: Andalusian Scholars (Arabic Literature)

Ibn Al-Awwam and other Andalusian scholars documented advanced irrigation
techniques, detailing methods such as ganats (underground channels) and noria
(water wheels) to efficiently utilize and conserve water. These works promoted
sustainable practices in areas with limited rainfall, emphasizing the preservation
of water resources.

15th Century CE: Shiva Purana

The Shiva Purana equates digging wells with sacred rituals, portraying it as a
virtuous deed that purifies the spirit. This reflects the ancient Indian belief that
creating water sources held both practical value and spiritual significance.

In ancient Indian texts, water is often revered as a divine and life-sustaining

force, and many shlokas (verses) emphasize the importance of water

conservation, respect for water bodies, and the ethical use of water resources.
A few key shlokas related to water conservation from different Hindu
scriptures are:

1. From the Bhagavad Gita (Chapter 3, Verse 14)

Transliteration: “Yajnad bhavati parjanyo, yajnah karmasamudbhavah,
karma brahmodbhavam viddhi, brahmakshara samudbhavah.”

“An offering to the fire, food is created from the water. The waters, in turn,
are created by the rains, which are caused by yajna (sacrifice).”

This verse emphasizes the cyclical nature of water in the ecosystem
and how it is integral to life. It calls attention to the need for proper
management and reverence for water, which sustains all living beings.
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2.

From the Atharvaveda (6.140.1)

Transliteration: “Apah purushah, shantah, shuddhah, shishum,
sarvashishtan aham.”

“Water, the purifying, the sustainer, the sacred, the giver of life, be unto
us for the preservation of life, let it be our aid.”

This verse recognizes water as sacred and essential for life, purity, and
sustenance. It underlines the importance of preserving and respecting
water as a vital resource for human and ecological well-being.

From the Rig Veda (10.9.3)

Transliteration: “Apah dharani vishwa prajah, drishti darshana, apah
prakrtih”

“The waters are full of wealth and sustain life; they are the ones who
bring forth all growth.”

The Rig Veda personifies water as a giver of wealth and life, signifying its
role in sustaining all forms of life and fostering growth, both physically
and spiritually. This highlights the need for water conservation to ensure
prosperity.

From the Padma Purana

Transliteration:“Apah ksheeravaham chaiva, samudranam cha sanidhim;
samadhyayanam shastram, jivanam vapasyam hi.”

“Water should never be wasted; it is a great virtue to conserve it. Just as
fire should not be extinguished, water must be preserved.”

This verse directly advocates for the conservation of water, likening it to
fire, which is also sacred and should not be wasted.

From the Mahabharata (Shanti Parva, 262.31)

Transliteration: “Jalaha pranabhrtsarvasyah, sarvasya dhanam eva cha;
jivayah sthitaye chaiva, dharayet shuddham ut-tamam.”

“Water is life, and it is the giver of all wealth. It sustains all creatures;
therefore, it must be protected and cherished.”

This verse from the Mahabharata underscores water’s essential role in sustaining
life and prosperity. It calls for the protection and reverence of water bodies, stressing
that they are fundamental to survival.

These shlokas collectively teach that water is not only a physical resource but also
holds deep spiritual and ethical significance. They urge people to respect, conserve,
and use water responsibly, recognizing its role as a source of life and prosperity.

Tribal communities in India have also developed a variety of traditional water
conservation practices, deeply rooted in their knowledge of local ecosystems and
sustainable living. In Rajasthan, tribes like the Rajputs and Jats have constructed
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stepwells (baolis), such as the famous Chand Baori, to store water during dry periods.
In Gujarat, the Patels and Koli communities build rainwater harvesting systems and
small ponds to capture seasonal rainfall. In the Northeast, particularly in Meghalaya,
the Khasi, Garo, and Jaintia tribes create bamboo water channels to divert water for
irrigation, as well as using bamboo-lined wells.

In the Dangs region of Gujarat, tribal groups use Nadis (irrigation channels) to
manage water flow from nearby streams. Madhya Pradesh’s Baiga tribe uses sacred
groves to protect water sources, while the Gonds of Chhattisgarh practice soil and
water conservation techniques such as terracing to slow down rainwater and prevent
soil erosion. The Paharias of Jharkhand also rely on sacred groves to conserve water
and maintain water quality. Many tribes, such as the Bhils of Gujarat, emphasize
using drought-resistant crops like millets, which are water-efficient and suited to
arid environments. These traditional practices showcase a deep understanding of
water management and contribute significantly to sustainable water use today.




The history of Taals, or man-made lakes, in India reflects the country’s profound
understanding of water management, driven by the necessity to harness and store
water in regions with inconsistent rainfall. These artificial water bodies were vital to
sustaining agriculture, supporting local economies, and enriching the cultural and
architectural heritage of India. The construction of Taals began in ancient times and
evolved over centuries, shaped by various dynasties and rulers who recognized the
significance of these water reservoirs.

Fig 9: Bhojtal, Bhopal

As time progressed, the practice of creating Taals was advanced during the rule of
various Indian dynasties. During the Mauryan Empire, Emperor Ashoka promoted
the construction of lakes and reservoirs to sustain agriculture and support large
populations. The Chola Dynasty further advanced water management in the South,
with monumental projects such as the Grand Anicut (Kallanai), an ancient dam on
the Kaveri River, designed to divert water for irrigation purposes. In medieval India,
the Rajputs of Rajasthan contributed to the development of iconic Taals such as
Pichola Lake in Udaipur and Pushkar Lake in Rajasthan, which not only provided
water for irrigation but also became cultural and religious centers.

During the British colonial era, large-scale irrigation projects overshadowed the
importance of traditional water bodies, but some colonial officials did recognize the
value of these systems.

Post-independence, there was a renewed interest in restoring and preserving these
ancient water bodies. For example, Sukhna Lake in Chandigarh, constructed in
1958, is a modern example that reflects the importance of man-made lakes in urban
water conservation.
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In regions like Bhopal, lakes such as the Upper and Lower Lakes continue to be vital
sources of drinking water and groundwater recharge. Similarly, the Ramgarh Taal in
Gorakhpur (Uttar Pradesh), constructed in the 19th century, is another example of a
man-made lake that serves both practical and cultural purposes. Initially created for
irrigation, the lake now plays an important role in the local ecosystem, supporting
biodiversity and providing a water source for the surrounding areas.

Today, man-made lakes like Bhojtal in Bhopal and Hussain Sagar in Hyderabad are
testaments to the ingenuity of past civilizations, contributing to water conservation,
irrigation, and biodiversity while maintaining groundwater tables in arid and semi-
arid regions. These lakes continue to provide essential water resources, proving
that ancient water management techniques are still relevant and beneficial for
contemporary communities.

Though overshadowed during the British colonial period by large-scale irrigation
projects, some officials recognized the value of these traditional systems, and post-
colonial examples like Sukhna Lake in Chandigarh reflect this continued relevance.
After independence, there was a renewed interest in restoring and preserving Taals,
such as Bhopal’s Upper and Lower Lakes, which remain essential for drinking water
and groundwater recharge. Today, taals play a crucial role in water conservation,
supporting irrigation, biodiversity, and local economies, while maintaining water
tables in arid and semi-arid regions. From Bhojtal in Bhopal to Hussain Sagar in
Hyderabad, these structures showcase the foresight of past civilizations in creating
sustainable water management systems that still benefit communities today.
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The taals (lakes) and baolis (stepwells) in India demonstrate advanced water
management strategies rooted in scientific principles of hydrology, groundwater
recharge, and sustainable water storage. Key scientific aspects include:

1. Rainwater Harvesting

Both taals and baolis were
designed to capture and store
rainwater efficiently. Their
large surface areas allowed for
maximum rainwater collection,
preventing runoff and ensuring
a reliable water supply during
dry seasons.

3. Evaporation Control

The depth and structure of
baolis, often built underground,
minimized surface evaporation,
reducing water loss in hot
climates. Similarly, taals were
designed with slopes to reduce
direct exposure to sunlight,
aiding in evaporation control.

2. Groundwater
Recharge

Baolis, with its deep, permeable
layers, facilitated the gradual
percolation of stored water

into the ground. This process
recharged aquifers, helping to
maintain groundwater levels
even in arid regions, a crucial
factor given that groundwater
constitutes around 30% of Earth’s
freshwater reserves.

4. Flood Control

Taals managed excess rainwater
during heavy monsoons,
reducing the risk of flooding.

They acted as reservoirs,
controlling the flow of water into
rivers and streams.




These scientific methods highlight the effectiveness of ancient Indian water
management systems and underscore their relevance in addressing contemporary
issues such as water scarcity, groundwater depletion, and climate change.

The history and development of recharge pits, including baolis and taals demonstrate
India’s deep understanding of sustainable water management. From ancient stepwells
to medieval reservoirs and modern rainwater harvesting practices, these structures
have played a crucial role in ensuring water security across the country. Ingeniously
designed to collect and store rainwater, recharge groundwater, and provide a reliable
water supply, they refect the traditional wisdom of India’s ecological and community-
centered approach to water conservation.




Some success stories of
water conservation in India

Ralegan Siddhi, Maharashtra
Leader: Social activist Anna Hazare.

Issue: Ralegan Siddhi was a drought-prone village with severe water scarcity.
Agriculture was unproductive, and many villagers migrated for work.

Solution: In the 1970s, Anna Hazare initiated a watershed development program
based on contour bunding, check dams, percolation tanks, and afforestation. The
village banned open grazing, tree felling and introduced water harvesting systems.

Impact: Ralegan Siddhi became water-sufficient, with groundwater levels rising
significantly. Agriculture thrived, leading to increased crop yields, and migration for
work dropped. It became a model village for water conservation in India.

Fig.10: Anna Hazare spreading awareness about the program in a local school.

Yamuna Biodiversity Park (YBP), Delhi

Leader: The Delhi Development Authority (DDA) and the Center for Environmental
Management of Degraded Ecosystems (CEMDE), University of Delhi led the project
under the guidance of Professor C.R.Babu, aiming to restore the Yamuna River
floodplain near Wazirabad, Delhi, and create a model for urban environmental
sustainability and resilience.

Issue: The foodplain had been heavily degraded due to urban expansion, pollution
from the Yamuna, and loss of natural habitat, leading to reduced biodiversity, poor
water quality, and increased flood risk.




Solution: YBP transformed 457 acres into a thriving ecosystem with recreated
wetlands, grasslands, and woodlands. Native plant and animal species were
reintroduced to mimic natural habitats, and water filtration systems were set up to
reduce pollutants from the river.

Impact: The park now supports over 300 native plant species, 200 bird species, and
various mammals, creating a significant biodiversity hotspot. It provides ecosystem
services like water filtration, flood control, and urban cooling, while serving as an
educational hub for research and environmental awareness, demonstrating effective
urban restoration and conservation.

Fig.11: Yamuna Biodiversity Park, Delhi

Alwar District, Rajasthan
Leader: Rajendra Singh, also known as the “Waterman of India.”

Issue: Alwar district, once a prosperous region, had become a desertified area due to
deforestation and water mismanagement. Rivers like Arvari dried up, and the area
faced acute water scarcity.

Solution: Starting in the 1980s, Rajendra Singh and his NGO, Tarun Bharat Sangh,
worked with local communities to revive traditional rainwater harvesting structures
like Johads (small earthen check dams). They also built check dams to restore
natural water flow in rivers and recharge groundwater.

Impact: Singh and his team revived over 5,000 Johads, recharging the groundwater
and restoring five rivers, including the Arvari. The region saw a resurgence in
agriculture, biodiversity, and water availability. Rajendra Singh received the
prestigious Stockholm Water Prize for his efforts.
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Fig. 12: Dr. Rajendra Singh, also known as the “Waterman of India.”

Tamil Nadu Rainwater Harvesting (RWH)
Initiative: Government-driven rainwater harvesting mandate.

Issue: Urban centers like Chennai faced acute water shortages, and groundwater
levels were dropping dangerously low.

Solution: In 2001, the Tamil Nadu government mandated that all buildings, new
and old, must install rainwater harvesting systems. The policy was supported by an
awareness campaign, technical guidance, and government monitoring.

Impact: Within a few years, rainwater harvesting became the norm across Tamil
Nadu. Groundwater levels in Chennai increased by 50% to 100% in many areas,
reducing the water crisis and dependence on external sources like river water or
desalination plants. The success of this policy led to its replication in other states
across India.

https: t-prod.s3.ap-south-1 imported/import/Articles/2018/Apr/201804062328131347_Report-on-rainwater-harvest-scam-sought_SECVPF.gif

Fig. 13: Rainwater Harvesting facility in Tamil Nadu




Mewat, Haryana
Leader: The community-driven initiative, supported by the government.

Issue: Mewat faced frequent droughts and a lack of irrigation water. The water table
had fallen drastically, causing crop failures and livelihood losses.

Solution: The region adopted a multi-pronged approach, constructing check dams,
reviving ponds, and promoting water-efficient agricultural practices. Villagers actively
participated in creating water conservation structures and harvesting rainwater.

Impact: Groundwater tables rose, helping to stabilize agricultural output. The
rejuvenation of water bodies reduced dependency on groundwater and improved
water availability for irrigation. This community effort made Mewat a model for rural
water conservation.
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Fig. 14: Rainwater harvesting facility in Mewat, Haryana

Sikkim’s Springshed Management
Leader: Sikkim government and communities.

Issue: Springs, the main source of water for much of rural Sikkim, were drying up
due to deforestation, overuse, and erratic rainfall patterns.

Solution: The Dhara Vikas Programme was launched to recharge drying springs
through springshed management. Techniques included digging percolation pits,
contour trenches, and planting native trees to improve water infiltration and spring
discharge.

Impact: Many of Sikkim’s springs have been revived, providing improved drinking
water and irrigation resources to rural areas. Communities are now involved in long-
term management and protection of water resources, creating a sustainable water

supply system.




Fig 15: Communities are involved in the long-term management and protection of water
resources in Sikkim.




Atal Bhujal Yojana (Atal Jal)

Launched: 2019
® Objective: Focuses on sustainable groundwater management through
community participation. It aims to improve groundwater management in
water-stressed areas by encouraging community-level water budgeting and

aquifer recharge.

® Key States: Gujarat, Haryana, Karnataka, Madhya Pradesh, Maharashtra,
Rajasthan, and Uttar Pradesh.

® Strategies: Rainwater harvesting, constructing recharge wells, and
monitoring water usage.

Outcomes:

¢ Better Groundwater Management: People in states like Gujarat, Haryana,
and Rajasthan are learning how to manage underground water better.

®* Water Recharge Awareness: More people are learning how to save and
recharge groundwater using techniques like rainwater harvesting.

National Water Mission

® Launched: Under the National Action Plan on Climate Change (NAPCC) in
2011.

® Objective: Aims to conserve water, minimize wastage, and ensure more
equitable distribution across India, both through surface and groundwater
recharge. It focuses on increasing water-use efficiency by 20%.

® Key Areas: Groundwater recharge, increasing storage capacities in
reservoirs, promoting traditional water conservation practices, and using
rainwater harvesting techniques.

Outcomes:

® Saving Water: People are now more aware of how important it is to save
water in their daily lives.

® Efficient Water Use: The mission has helped in making better use of water
in farming, cities, and industries.




e Rainwater Harvesting: More and more people are collecting
rainwater for future use.

Pradhan Mantri Krishi Sinchai Yojana (PMKSY)

Launched: 2015

Objective: Focuses on “Har Khet Ko Pani” (Water for Every Farm) and
improving water efficiency in agriculture. It includes components for
groundwater recharge and promoting micro-irrigation techniques like drip
and sprinkler systems.

Watershed Development: Part of PMKSY includes groundwater recharge
structures like check dams, percolation tanks, and contour trenches.

Outcomes:

Better Irrigation: More land is now getting water through efficient methods
like drip irrigation, which saves water.

Water Efficiency: Farmers are using less water to grow their crops, which
helps preserve water for future generations.

Jal Shakti Abhiyan

Launched: 2019

Objective: A nationwide water conservation campaign, particularly during
the monsoon season. The focus is on rainwater harvesting, watershed
management, and groundwater recharge.

Components: Soil moisture conservation, construction of rainwater
harvesting structures, and development of water bodies.

Outcomes:

Rainwater Harvesting: Thousands of new structures have been built to
collect rainwater for future use.

Community Involvement: People from all over India have been working
together to save water and protect water resources.

Improved Groundwater: In many places, the level of groundwater has
started to improve due to better water-saving methods.

Mahatma Gandhi National Rural Employment Guarantee
Scheme (MGNREGS)

Objective: Although primarily a rural employment scheme, MGNREGS
funds various water conservation and groundwater recharge projects such
as the construction of ponds, wells, and check dams, as well as the desilting
of traditional water bodies.

Role in Recharge: Many regions use MGNREGS for building rainwater
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harvesting structures and increasing the water table in water-scarce areas

Outcomes:

Jobs and Water Conservation: Rural families have got work, building water
structures like ponds, which also help store water.

Helping Farmers: These water-saving structures help farmers to have
enough water during dry seasons.

Jal Jeevan Mission

Launch Date: 15 August 2019 by Government of India.

Objective: Provide safe, adequate drinking water through household tap
connections to all rural homes by 2024.

Key Focus States: UP, MP, Rajasthan, Maharashtra, Odisha, Bihar,
Jharkhand, West Bengal, North-Eastern states.

Outcomes:

More Tap Water: Millions of rural households now have water directly from
taps, so they don’t need to walk long distances to get water.

Safe Drinking Water: The water provided is clean and safe, reducing
diseases caused by dirty water.

Community Participation: Local people are helping to manage water
resources, making sure they are well-maintained.

Water Census

Purpose: To collect comprehensive data on water resources, usage
patterns, and availability across various regions.

Key Objectives: Assess water availability at local and regional levels,
Identify gaps in water resource distribution and management, Support
policy-making for sustainable water use.

Primary Focus Areas: Surface water bodies (lakes, rivers, reservoirs),
Groundwater levels and recharge rates, Household and agricultural
water usage.

Strategies: Use of modern technologies like remote sensing and
GIS mapping, Community participation for accurate data collection,
Regular updates to monitor changes and trends.

Expected Outcomes: Enhanced water management plans. Improved
allocation of water resources, Better preparation for water scarcity
and conservation initiatives.
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Outcomes:
¢ Better Understanding of Water: The data collected helps the government
understand where water is needed most.

®* Improved Planning: The information helps create better plans for managing
water in the future.

Why These Schemes Matter

These schemes are important because they help save water, make sure everyone
has enough water to drink, and help farmers grow crops without wasting water.
By teaching people how to manage water wisely, India is working towards a future
where everyone has access to clean and enough water for all needs.

These efforts show us that if everyone works together, we can solve the water problems
and make sure there’s enough for future generations.

Posters of major water recharge schemes in India




1. Environmental Sustainability

® Benefit: Reduces the pressure on freshwater ecosystems like rivers, lakes, and
aquifers, which are crucial for maintaining biodiversity.

® Impact: Helps protect wildlife habitats and preserves natural ecosystems,
preventing the over-extraction of water resources.

2. Groundwater Recharge

® Benefit: Practices like rainwater harvesting and controlled water usage help
recharge groundwater levels.

® Impact: This ensures the availability of water for future generations and prevents
the overuse of aquifers, which can lead to issues like land subsidence and dry
wells

3. Energy Conservation

® Benefit: Water conservation reduces the need to treat, pump, and transport
water, which requires significant energy, especially in cities.

® Impact: Conserving water leads to lower energy consumption and a reduction
in greenhouse gas emissions associated with water treatment and distribution

4. Cost Savings

® Benefit: Lower water consumption results in reduced water bills for households,
industries, and businesses.

® Impact: This can lead to significant cost savings over time, particularly in areas
where water is scarce and expensive to supply.

5. Mitigation of Water Shortages

® Benefit: Water conservation practices prevent the over-extraction of surface
and groundwater, ensuring that water bodies do not dry up.

® Impact: This maintains the ecological balance, preventing the degradation of
water-dependent ecosystems.

6. Improved Agriculture

® Benefit: Efficient water use in agriculture, such as drip irrigation and soil
moisture conservation, enhances crop yields while using less water.

® Impact: Ensures food security, particularly in drought-prone areas, by enabling
farmers to grow more with less water.
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Reduction of Water Pollution

® Benefit: By using water wisely, less wastewater is generated, reducing the load
on sewage treatment plants and preventing untreated water from polluting
rivers and lakes.

® Impact: Improves the quality of surface water bodies, reduces contamination,
and protects aquatic life.

Prevention of Over-Extraction

® Benefit: Water conservation practices prevent the over-extraction of surface
and groundwater, ensuring that water bodies do not dry up.

® Impact: This maintains the ecological balance, preventing the degradation of
water-dependent ecosystems.

Enhanced Resilience to Climate Change

® Benefit: Conserving water makes communities more resilient to the impacts of
climate change, such as prolonged droughts or unpredictable rainfall patterns.

® Impact: Helps mitigate water-related crises, ensuring a stable water supply
even during extreme weather events.

Supports Recreation and Tourism

® Benefit: Maintains the levels and quality of water bodies essential for activities
like fishing, boating, and swimming.

® Impact: Sustains tourism economies and recreational activities, fostering job
creation and community well-being.

Reduced Strain on Infrastructure

® Benefit: Water conservation reduces the demand on water supply systems,
sewage treatment plants, and reservoirs.

® Impact: Prolongs the life of existing infrastructure, reducing the need for
expensive upgrades or expansions and minimizing the costs associated with
water management.

Health Benefits

® Benefit: Clean water is crucial for hygiene and sanitation, and conserving water
helps maintain its availability for essential purposes.

¢ Impact: Ensures that communities have access to safe and sufficient water,
reducing the spread of waterborne diseases and improving public health
outcomes.

Increased Water Availability for Future Generations

® Benefit: Responsible water use ensures that freshwater resources are available
for future generations.
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® Impact: Helps safeguard the long-term sustainability of water resources,
ensuring that future populations do not face severe water shortages.
Flood Control

¢ Benefit: Conserving water through rainwater harvesting or watershed
management helps mitigate flooding by reducing runoff during heavy
rainfall.

¢ Impact: Minimizes the risk of urban and rural flooding, which can cause

property damage, soil erosion, and loss of life.




"Clean water isn't luck, it's a blessing — don’t waste it.”

3 Rs of water conservation
REDUCE. REUSE. RECYCLE.

Reduce Recycle waste
water use water

Reuse water where possible

"Reduce your use, recycle what's left "Water has become a commedity,
—water deserves our best.” but thirst knows no price.”
Let’s be
Water
Wise |
"A glass of clean water is "Floods to the right, droughts te the left

a gift many only dream of.” —caught in the middle, our thirst fights”




PHASE-2: (PART-B)
WATER CONSERVATION
Activity Guideline



In Phase-2 of Rashtriya Avishkar Saptah (RAS) 2024-25, the focus is on water
conservation to tackle India’s growing water shortage. Groundwater is running out
because of too much use and not enough rain in many areas. This puts agriculture,
plants, animals, and water supply at risk. Climate change makes it worse by
causing unpredictable rains, severe droughts, and floods, leaving millions of people
without reliable water.

The RAS activities on the theme “Tree Plantation and Water Conservation” aligns
with several Sustainable Development Goals (SDGs) from Agenda 2030, emphasizing
the need for collaborative action to achieve sustainable outcomes. It supports Goal
4: Quality Education by incorporating water conservation into school curricula,
enabling students to understand environmental sustainability and fostering a sense
of responsibility for their communities and ecosystems. This education is vital for
creating informed, environmentally conscious citizens who can make decisions with
long-term impacts in mind. The activity also addresses Goal 6: Clean Water and
Sanitation by teaching students sustainable water management practices such as
rainwater harvesting, wastewater recycling, and pollution prevention, empowering
communities to secure clean and safe water resources. Additionally, it contributes
to Goal 9: Industry, Innovation, and Infrastructure by engaging young minds in
innovative projects, such as designing low-cost groundwater recharge pits and
trenches, to inspire practical, sustainable solutions. Finally, it aligns with Goal 12:
Responsible Consumption and Production by helping students understand the water-
intensive nature of production processes and promoting responsible water usage.
Through hands-on activities and education, this initiative nurtures future advocates
for sustainable practices, highlighting the critical role of informed, collective action
in achieving the goals of Agenda 2030.

Phase 2 of RAS, therefore, places a strong emphasis on practical, experiential learning
and encourages students to participate in community-based projects. These might
include the adoption of traditional water conservation methods like stepwells and
tanks, learning from historical practices that have sustained Indian communities for
centuries. This knowledge transfer not only provides valuable skills but also instills
pride in India’s rich cultural heritage of sustainable water management.

Phase - 2 is divided into two parts-theoretical part and the activity part. The activity
part is structured around 4 distinct yet interconnected components, all of which aim
to raise awareness, impart practical knowledge, and encourage active participation
in water conservation. The activities not only empower students with knowledge but
also involve them in hands-on experiences that reinforce the need for sustainable
practices in their daily lives Each of the four components emphasizes different aspects
of water conservation, combining experiential learning with community involvement
to create a lasting impact.
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a. Construction of Recharge Pits for Groundwater
Recharge

The first part of this guideline focuses on a hands-on activity for building a recharge
pit for groundwater recharge in the school premises or within the local community.
Recharge pits are simple yet effective structures that allow rainwater to percolate
into the ground, replenishing groundwater levels. Students, under the guidance of
teachers and local experts, will actively participate in the planning and construction
of these pits.

(i) Recharge Pit for Ground Water Recharge

Recharge pits, also known as recharge wells or infiltration pits, are structures
designed to enhance groundwater recharge by capturing and directing surface
water into the ground. They play a crucial role in sustainable water management,
particularly in areas facing issues with groundwater depletion.




The construction of recharge pits not only offers a practical solution to address
groundwater depletion but also serves as an experiential learning project for
students. It enables them to apply concepts of hydrology and environmental science
in a real-world setting. Moreover, by engaging students in the process of constructing
recharge pits, the program instills a sense of ownership and responsibility for
maintaining sustainable water management practices. This activity highlights the
role that small, community-driven initiatives can play an important role in solving
larger environmental issues such as water scarcity.

Students actively engage with the principles of environmental stewardship,
learning first-hand about the science of groundwater recharge and the importance
of water conservation. Additionally, schools that adopt these practices can reduce
their dependence on municipal water supplies and lower water-related expenses.
By incorporating rainwater harvesting into the school environment, educational
institutions will not only demonstrate their commitment to sustainability but also
inspire students and communities to embrace water conservation, fostering a
generation of environmentally conscious individuals.

Fig 16: How recharge pits enhance groundwater recharge by capturing and directing surface
water into the ground.

How Recharge Pits Work:

Water Collection: Rainwater or surface runoff is collected from rooftops, paved
surfaces, or other catchment areas.

Channeling: The collected water is channeled into a recharge pit, typically through
pipes or gutters.

Infiltration: The recharge pit consists of a dug-out pit filled with permeable materials
like gravel or crushed stone. The water percolates through these materials and filters
into the underlying soil, recharging the groundwater table.
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How to construct a recharge pit?

Constructing recharge pits is a method for enhancing groundwater recharge by
capturing and allowing rainwater to percolate into the ground. Recharge pits are
especially useful in areas with high rainfall and where groundwater depletion is an
issue. Below is a step-by-step guide for constructing a recharge pit:

Materials Needed

Bricks or stones

Gravel

Sand

Cement

PVC pipes or perforated pipes

Filter materials: coarse sand, gravel, and pebbles

Geotextile fabric or mesh (optional but useful for filtering fine particles)

Step-by-Step Construction of Recharge Pits
1. Site Selection

Pit Dimensions

Excavation

Lining the Pit (Optional)

Filtration Layers

Perforated Pipe (Optional)

Covering the Pit

® N o kL

Overflow Provision

1. Site Selection

Choosing the right location is critical for the success of a recharge pit. Here’s what
to consider:

Natural water flow: The site should be in an area where water accumulates naturally,
such as a low-lying area, or near a rooftop, paved area, or rainwater runoff channel.
Direct rainwater or surface runoff to the pit.

Soil conditions: Ideally, the soil should be permeable (e.g., sandy or loamy) to allow
water to percolate quickly into the groundwater. If the top layer is clayey, it may be
necessary to dig deeper until a permeable layer is reached.

Groundwater depth: Areas with moderate to deep groundwater tables (more than
3-4 meters) are suitable for recharge pits. Shallow water tables may cause issues like
waterlogging.
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Distance from contamination sources: Ensure the pit is located far from
sewage systems, waste disposal sites, or other potential sources of groundwater
contamination. A safe distance is at least 15-20 meters away from sewage pits or
septic tanks.

2. Pit Dimensions

The dimensions of the pit are determined based on several factors, such as available
space, expected volume of rainwater, and soil absorption capacity.

Width: The width of the pit can range from 1 to 3 meters. In areas with more available
space, a wider pit can handle more water.

Depth: Depth typically ranges from 2 to 3 meters, depending on the site’s soil profile
and the required recharge volume. For effective recharge, the pit should reach a
permeable soil layer (such as sandy or gravelly soil) that allows water to pass through
easily.

In urban areas, where space is limited, deeper pits (up to 4-5 meters) are sometimes
used to increase recharge capacity without occupying much surface area.

3. Excavation
Excavation is the next step. Here are a few considerations:

Shape: The pit can be circular, rectangular, or square. Circular pits are commonly
used as they provide structural stability, but rectangular or square pits may be more
practical for larger recharge volumes.

Safety precautions: If the soil is loose, slope the sides of the pit (using an angle of
repose) or use temporary supports to prevent collapse during excavation.

Permeable layer: The pit should extend to a permeable layer, like sand or gravel,
to allow effective recharge. In some cases, a borehole can be drilled at the bottom of
the pit to penetrate impermeable layers like clay and access permeable layers deeper
underground.

4. Pit Lining (Optional)
If the walls of the pit are unstable or prone to collapse, lining the pit with bricks or

stones can help.

® Dry masonry: A common method is dry masonry, where bricks or stones are
stacked with gaps in between for water to percolate. This method reinforces the
walls while allowing water infiltration.

® Cement and mortar lining: For greater stability, the pit walls can be lined with
bricks or stones cemented with mortar. Leave small weep holes to allow water
to pass through the lining.

However, if the soil is stable, lining may not be necessary, as it can reduce the
natural infiltration capacity of the pit.
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5. Filtration Layers

A crucial aspect of the recharge pit is its filtration system. This ensures that only clean,
filtered water enters the groundwater table, preventing clogging and contamination.
Base layer (large pebbles): Start by laying a layer of large pebbles or broken stones
(20-40 mm in size) at the bottom of the pit. This layer, about 30-40 cm thick, helps
disperse water and prevents soil particles from rising into the filtration layers.
Gravel layer: On top of the base layer, add a 15-20 cm thick layer of gravel (5-10 mm
size). Gravel acts as a secondary filter, trapping finer particles and allowing water to
percolate further down.

Coarse sand layer: The final layer is a 20-30 cm thick layer of coarse sand (2-3 mm
size), which filters out fine sediment and silt. The sand layer should be the finest
among the filtration media and prevent clogging of the underlying layers.

Optional: A layer of natural geotextile fabric like Jute can be placed between the soil
and sand layer to prevent silt from moving into the filtration layers over time, thus
improving the longevity of the pit.

6. Inlet System and Perforated Pipe

A proper inlet system ensures that rainwater or runoff is directed into the
recharge pit efficiently.

Perforated pipe: A vertical PVC or metal pipe, perforated with small holes,
can be installed inside the pit to guide water directly to the bottom layers.
The pipe should have perforations throughout its length to allow uniform
infiltration.

Rainwater harvesting connection: If the recharge pit is part of a rainwater
harvesting system, you can connect the downpipes from rooftops or paved
surfaces directly to the perforated pipe. This allows water to flow directly into
the pit, reducing loss through evaporation or runoff.

7. Covering the Pit

It is essential to prevent debris and contaminants from entering the pit, while still
allowing water to percolate.

Perforated cover: A reinforced concrete or metal cover with perforations is commonly
used to prevent leaves, debris, and large particles from falling into the pit while still
allowing water to enter.

Mesh or geotextile fabric: A layer of mesh or natural geotextile fabric like Jute can
also be placed over the top of the pit to filter out finer debris.

Grass or plants: If aesthetics are important, the pit can be covered with soil and
grass or small plants. The grass will help slow down surface runoff and allow water
to percolate through the soil into the recharge pit.
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8. Overflow and Drainage Provisions

Overflow pipe: In case of heavy rainfall, the recharge pit may fill up quickly. Install an
overflow pipe to safely divert excess water to another recharge structure, a rainwater
drain, or a nearby drainage system.

Additional recharge points: If space allows, construct multiple smaller recharge
pits to spread the water evenly and avoid overloading a single pit.

9. Maintenance
Recharge pits require periodic maintenance to function effectively:

Clean the filtration layers: Over time, the gravel and sand layers may accumulate
silt and debris, reducing infiltration capacity. Clean these layers annually, especially
after the monsoon season.

Inspect the inlet and outlet systems: Regularly check the perforated pipe and
inlets for blockages. Clean any accumulated debris to ensure smooth water flow.

Replace filter media: If the filtration media becomes clogged or compacted, replace
the sand and gravel layers every 2-3 years.

Check for structural damage: Inspect the pit for any signs of wall collapse, damage
to the lining, or erosion around the pit.

10. Cost Considerations

The cost of constructing a recharge pit depends on factors like size, materials used,
and local labor rates. Larger pits with reinforced linings and more advanced filtration
systems will cost more. However, the long-term benefits in terms of groundwater
recharge and sustainability often outweigh the initial investment.

Benefits of Recharge Pits

Groundwater recharge: By allowing rainwater to percolate into the ground, recharge
pits help replenish groundwater reserves, reducing the dependence on external water
sources.

Flood prevention: Recharge pits help reduce surface runoff, which can mitigate the
risk of urban flooding during heavy rains.

Improved water quality: The filtration system in recharge pits helps remove debris,
sediment, and pollutants from surface water before it infiltrates into the groundwater.

Recharge pits are a sustainable and low-cost solution to addressing water scarcity
and managing urban runoff, making them an essential part of rainwater harvesting
systems and groundwater management.
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Fig. 17: Components of recharge pit

Fig 18: Detailed plan for construction of a recharge pit




Points to remember while constructing a recharge pit
Suitable for alluvial areas with permeable rocks near the surface or at shallow depths.
Suitable for roofs of approximately 100 square meters, designed to recharge shallow
aquifers.

Recharge pits can be customized based on the amount of rainwater collected from
larger roofs.

The size and shape of the pit can vary, typically 1-2 meters wide and 1.5-2 meters
deep, or adjusted according to the availability of permeable strata.

Suggested volume of recharge pits:

An example of functional groundwater recharge pit can be seen in Lodhi Garden,
New Delhi.

Fig.19: Rain water Harvesting Lateral Shaft at Lodhi Garden, New Delhi




Fig.20: The design allows rainwater to seep through the ground and enter the lateral shaft
through infiltration. This helps in replenishing groundwater levels by encouraging water
percolation rather than surface runoff.

(ii) Native Flora-Based Rainwater Harvesting

Constructing a native flora-based rainwater harvesting system involves understanding
natural contours, soil properties, and local plant species of your land/school campus
or surroundings. The step-by-step guide to help set up an effective system is as
follows:

1. Site Assessment and Planning

Identify Natural Water Flow: Observe how water flows on school campus or
surrounding during rain. Look for areas where water naturally pools or flows, as
these sites will be optimal for rainwater harvesting attributes.

Soil Testing: Determine the soil’s drainage capacity. Clay-heavy soils will need more
modification, while sandy soils are naturally more permeable.

Contour Mapping: Map the contours to identify natural low spots, which can act as

collection zones for water.

2. Design Swales or Contour Trenches

Dig Shallow Trenches Along Contours: Using contour lines, dig shallow trenches
(swales) that will capture rainwater and allow it to seep into the ground slowly.
Trenches should be about 6-12 inches deep and vary in width depending on your
site.

Add Mulch and Plant Native Species: Line swales with organic mulch (such as wood
chips) to retain moisture and prevent soil erosion. Plant native grasses, shrubs, and
small trees along the trench, stabilize the soil and improve infiltration.




3. Create a Rain Garden

Excavate a Shallow Basin: Dig a shallow depression in an area that naturally
collects water. The basin should be about 6-12 inches deep and large enough to
hold excess runoff.

Improve Soil Drainage (if needed): Amend the soil with compost or sand to increase
drainage if your soil is heavy clay.

Plant Native Species: Use plants that are native to the region, drought-tolerant but
can also handle periodic inundation, such as Switchgrass, Blue Flag Iris, Cattails,
or Goldenrod.

4. Install Infiltration Basins or Pits

Dig Infiltration Pits in High Runoff Areas: These are small pits (typically 2-3 feet
deep) filled with gravel or stones to slow down water flow and allow it to percolate.
Place them in areas where water tends to pool.

Plant Native Grasses Around Basins: Grasses with deep roots, like Vetiver or
Switchgrass, stabilize the soil, absorb water and increase the residence time of
water efficiently.

5. Plant Native Trees and Shrubs

Select Deep-Rooted Trees: Trees with extensive root systems, such as Neem,
Banyan, and Acacia, increase water infiltration and help recharge groundwater.
Place these trees on higher ground to help direct water downward.

Create Canopy Layers: Plant the shrubs and grasses in layers beneath the trees
to mimic natural ecosystems. This layering helps reducing water evaporation and
improves water absorption.

6. Construct Buffer Zones around Water Bodies

Establish a Natural Buffer: If there is a pond, lake, or stream, plant native shrubs
and grasses along the edges to capture runoff.

Use Erosion-Resistant Species: Plants like Cattails, Wild Ginger, or native bamboo
varieties are effective at filtering runoff and preventing soil erosion.

7. Install Ground Cover and Mulching

Use Native Leaf Litter and Mulch: Mulching around plants reduces water
evaporation, keeps soil temperatures stable, and prevents erosion. Native mulch
decomposes naturally, enriching the soil.

Incorporate Low-Growing Native Ground Covers: Native ground covers like
Creeping Thyme or Purslane protect soil, reduce evaporation, and require minimal
maintenance.

8. Maintain the System Regularly

Seasonal Plant Maintenance: Periodically trim overgrown plants, remove invasive
species, and clear swales and rain gardens of debris.
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Check for Erosion: After heavy rains, check swales, trenches, and basins to ensure
they are intact and not eroding.

Watering During Dry Spells: Water young native plants during their establishment
period, especially during dry spells, but they should become low-maintenance once
established.

Benefits

Using native plants means that the system will naturally become more effective over
the time, as roots grow deeper and the soil structure improves. This setup not only
conserves rainwater but also enhances biodiversity, reduces runoff, and minimizes
soil erosion, creating a sustainable water management system.

Incorporating rooftop rainwater collection into a native flora-based rainwater
harvesting system is an excellent way to capture and utilize more rainwater. Guide
on how to combine rooftop collection with the native flora setup is as follows:

1. Set Up a Rooftop Rainwater Collection System

Install Gutters and Downspouts: Ensure your roof has a system of gutters and
downspouts that channel rainwater into a storage area or directly into your landscape.

Filter Debris with a Leaf Screen or First Flush Diverter: Install a leaf guard or a
first flush diverter to filter out debris and contaminants, especially for water used for
garden purposes. The first flush diverter sends the initial runoff away from the main
system, removing any contaminants that may have accumulated on the roof.

Select a Storage Option: Choose between using storage tanks or directing the water
directly into the landscape:

Water Storage Tanks: Install rain barrels or larger storage tanks if you want to store
water for dry periods. Place these tanks near native plants for easy watering.

Direct Ground Recharge: If you prefer not to store the water, direct it into swales,
rain gardens, or infiltration pits to recharge the soil and groundwater.

2. Connect Downspouts to Rainwater Harvesting Areas

Channel Water to Swales or Rain Gardens: Use underground pipes or surface
channels to direct water from downspouts into swales or rain gardens that contain
native plants. Ensure that water flows naturally along contours to slow it down and
encourage soil absorption.

Design Overflow Outlets: Place overflow outlets in rain gardens or swales to redirect
excess water safely during heavy rains to prevent any flood.

3. Install Drip Irrigation or Soaker Hoses Connected to Storage Tanks

Use Gravity-Fed Drip Irrigation: Connect the storage tank to a gravity-fed drip
irrigation system or soaker hoses. This allows you to water plants with harvested
rainwater gradually, reducing water waste and encouraging deep root growth in
native flora.
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Position Hoses Around Native Plants: Lay soaker hoses or drip emitters around
the base of native trees, shrubs, and groundcovers to keep the root zones hydrated
without saturating the soil.

4. Create Infiltration Pits near Downspouts

Dig Infiltration Pits or Basins: At the base of downspouts, create small infiltration
pits filled with gravel or stones to encourage water absorption into the soil.

Plant Native Shrubs or Ground Cover Around Pits: Surround these pits with
water-tolerant native plants, such as Blue Flag Iris, Switchgrass (Panicum virgatum),
or Marsh marigold, to soak up excess water and stabilize soil.

5. Create a Berm and Basin System for Water Dispersion

Berms to Slow Water Flow: If your landscape has a slight slope, create small berms
(mounds of soil) around the base of the downspout outflow area. Berms slow down
and direct water towards your native plant garden.

Basins for Water Accumulation: Place small basins, or depressions, between
berms where water can settle. These basins act as natural reservoirs for your plants,
facilitate slow infiltration of water into the ground.

6. Plant Native Flora Strategically around Collection Zones

Use Water-Tolerant Species Near Collection Points: At points where rooftop water
flows directly into the landscape (e.g., near swales or basins),plant native species
that can handle both dry and wet conditions, like Joe Pye Weed, Switchgrass, and
Coneflowers.

Layered Planting for Effective Absorption: Plant tall trees native to the region in
high-collection zones, alongwith smaller shrubs and grasses below them to create a
multi-layered system that increases species richness, captures water and prevents
evaporation.

7. Design Overflow Paths Leading to Vegetated Areas

Direct Overflow to Additional Rain Gardens or Swales: In case of heavy rainfall,
design overflow paths from your storage tanks or downspouts that lead excess water
to additional rain gardens, swales, or permeable buffer zones.

Vegetate Overflow Areas with Deep-Rooted Natives: Use plants with extensive
fibrous root systems, like Bunchgrasses, which stabilize the soil and aid water
absorption.

8. Maintain Your System Seasonally

Clean Gutters and Downspouts Regularly: Ensure that gutters are free of leaves
and debris, especially before the rainy season.

Monitor Soil Moisture in Planting Areas: Check that water is not pooling excessively
around your native plants and adjust overflow pathways, if needed.
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Inspect Mulch and Ground Cover: Replenish mulch around native plants as it
decomposes, that keeps soil moist and prevents erosion.

Benefits of Integrating Rooftop Rainwater Collection with Native Flora
Efficient Water Use: Rooftop water collection captures rainwater that might

otherwise be lost, providing a sustainable source for your garden.

Enhanced Plant Growth and Water Retention: Native plants receive slow, steady
water infiltration, promoting deep root systems that improve soil health and drought

tolerance.

Reduced Runoff and Erosion: Directing water into planted areas decreases erosion

and controls runoff, helping recharge groundwater and reducing strain on stormwater
systems.

Using rooftop rainwater collection to feed a native flora-based system maximizes
water conservation and creates a resilient and self-sustaining landscape. This setup
supports the ecosystem while making efficient use of every drop of rain.

Fig 21: (a and b ) Native flora-based rainwater harvesting

The source of water to recharge the groundwater can be through a
rainwater harvesting set up.

Components of rainwater harvesting setup

The setup typically involves the following components:

Catchment Area: The rooftop of the school buildings where rainwater is collected.

Gutters and Downpipes: These channel the collected water from the rooftop to
storage tanks.

First Flush System: A mechanism to divert the initial flow of rainwater, which may
contain contaminants, away from the storage tanks.

Storage Tanks: Containers where the filtered rainwater is stored.
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Filtration System: Filters to remove debris and contaminants from the collected
rainwater.

Distribution System: Pumps and pipes to distribute the harvested water to various
usage points.

Org/wp: ds/2023110811554: i Har ing.png

Fig 22: Components of a Rainwater Harvesting set-up







ii) Recharge Trench

(i

Fig 23: Structure and working of recharge trench.

Steps to Construct a Recharge Trench:
1. Site Selection:
® Choose a location with good soil permeability (e.g., sandy or loamy soil).

®* Ensure proximity to water sources like rooftops, roads, or open areas to collect
runoff.

® Avoid areas with high contamination risks (e.g., near septic tanks).
2. Design the Trench:

® Length and Width: Typically 1-3 meters wide and up to 30 meters long,
depending on the catchment size.

® Depth: 1-1.5 meters, ensuring it doesn’t interfere with the groundwater table
directly.

® Slope: Maintain a slight slope to direct water flow into the trench efficiently.
3. Digging the Trench:
®* Excavate the area according to the planned dimensions.
® Dispose of the removed soil appropriately.
4. Layering the Trench:
® Add layers of filtering material to trap debris and prevent clogging:
® Bottom Layer: Coarse sand or gravel (30—40 cm thick).
® Middle Layer: Fine gravel or aggregate (20-30 cm thick).
® Top Layer: Larger stones or perforated tiles for structural stability.
5. Install Inlet and Outlet Structures:

®* Provide inlets (e.g., pipes or channels) to guide runoff water into the trench.

® Include an overflow outlet to manage excess water during heavy rainfall.




6. Cover the Trench:

® Cover the trench with perforated slabs, wire mesh, or vegetation to protect it
while maintaining permeability.

7. Maintenance:
¢ Regularly clean inlets to remove debris and ensure smooth water flow.

® Check and replenish filter materials as needed.

(iv) Recharge Through Dry Open Well

Fig 24: Process of ground water recharge through dry open well.

Steps to Recharge Groundwater Using a Dry Open Well:
1. Site Assessment:

®* Ensure the well is structurally sound and free from contamination.

® Check the surrounding area’s soil permeability and depth to the water table.
2. Cleaning the Well:

®* Remove debris, silt, or any contaminants from the well to prevent clogging and
ensure water quality.

3. Setting Up a Filtration System:
® Place a filtration system at the inlet to prevent impurities from entering the well.
® Suggested filter layers:
® Top Layer: Coarse gravel (20-30 cm).

® Middle Layer: Medium gravel or crushed stones (10-20 cm).




® Bottom Layer: Coarse sand (10-20 cm).
4. Diverting Water to the Well:
® Rainwater Harvesting:

® Collect rainwater from rooftops or paved surfaces and channel it to the well
through pipes or drains.

® Include a first-flush mechanism to divert initial rainwater containing dust
and debris.

® Surface Runoff:

® Construct bunds, trenches, or channels to guide stormwater or runoff from
nearby areas into the well.

5. Overflow Management:

® Install an overflow outlet to safely discharge excess water during heavy rains to
avoid structural damage to the well or surrounding area.

6. Monitoring and Maintenance:

® Regularly inspect the well for silt accumulation, contamination, or structural
issues.

¢ (Clean the filter layers and inlet channels periodically.
Advantages:

® Cost-effective use of existing structures.

®* Prevents waterlogging and surface runoff wastage.

® Helps recharge deeper aquifers, improving water availability in wells and
borewells nearby.

® Supports drought resilience and sustainable water management.

For a roof area of 300 square meters and an average rainfall of 700-900 mm, rainwater
can be effectively captured through a dry or open well.

The dry well should be thoroughly cleaned before use.

The well should be filled with layers of boulders, gravel, and Morang, forming a filter
with a thickness of 2-3 meters.

Rainwater collected from the roof should pass through a desilting chamber to prevent
silt and other debris from entering the well.
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b. Awareness Campaign on Local
Water Conservation Practices

The primary goal of organizing lectures and awareness campaigns is to create a
well-informed and conscious community regarding local water conservation
practices. By educating students, community members, and stakeholders, these
campaigns encourage active participation in sustainable water management and to
help addressing specific water challenges that a region faces. Such initiatives also
foster a sense of responsibility among people to preserve water resources for future
generations.

The information brochure (Part A) of the guideline can be used as a
reference to conduct lectures and seminars to educate students.

1. Inviting Local Experts and Stakeholders

Schools can invite a diverse group of speakers, each bringing unique perspectives
and expertise on water conservation. This can include:

Local Environmentalists: Individuals working in water conservation at the local
level can share their practical knowledge and discuss region-specific practices such
as rainwater harvesting, groundwater recharge, and traditional water management
systems.

Government Officials: Representatives from water resource management
departments can provide insight into government policies, schemes, and incentives
for water conservation. They can also discuss the importance of citizen participation
in policy implementation.

Local Farmers: In many regions, farmers practice traditional water conservation
techniques like bunding (contour trenches), farm ponds, or drip irrigation. These
practical examples can inspire students and show the importance of local knowledge
in solving water challenges.

Hydrologists and Water Engineers: Experts in water management can talk about
how modern technologies like sensors, data analytics, and Geographic Information
Systems (GIS) are being used to monitor water resources and optimize usage.

2. Tailoring Content to the Local Context

One of the most important aspects of these lectures and campaigns is their local
relevance. Each region has unique water challenges based on its geography, climate,
and demographics. Some examples of region-specific discussions could be:

Water Challenges in Urban Areas: In rapidly growing cities, lectures can focus
on urban water management practices such as reducing water wastage, managing
stormwater, and adopting rainwater harvesting at household or building levels.

Conservation in Rural Areas: Discussions can cover traditional water storage
systems like stepwells (baolis), kunds, talabs (tanks), and their relevance in modern
times.
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River and Wetland Conservation: If the area has rivers, wetlands, or lakes,
then the students can be made aware of how human activities like pollution and
encroachments impact water bodies, and how local conservation efforts can mitigate
these effects.

Rainwater Harvesting and Groundwater Recharge: For regions with low rainfall,
teaching students about rainwater harvesting systems, such as percolation tanks,
farm ponds, check dams, and lateral shafts, can provide them with practical
knowledge that can be implemented in their communities.

3. Engaging Students with Interactive Sessions

To maximize impact, these lectures can be supplemented with:

Hands-on Demonstrations: Small-scale models of rainwater harvesting
systems, groundwater recharge pits, or traditional stepwells can be
built to demonstrate how these systems work.

Case Studies: Local case studies of successful water conservation efforts
can be discussed, showing how community initiatives or government
interventions made a difference.

Debates and Group Discussions: Encouraging students to debate
solutions to water challenges or come up with their own ideas can
stimulate critical thinking and community-driven problem-solving.
Field Trips: Organizing field visits to local water bodies, rainwater
harvesting sites, or traditional conservation structures can give students
a first-hand experience of how these methods work and why they are
important.

4. Campaigning Beyond the Classroom

Awareness campaigns should involve not just students but also parents, community
leaders, and local residents. This collective approach can promote a shared sense of
responsibility for local water management. Key components may include:

Community Meetings: Schools can organize community meetings where parents
and local residents are informed about region-specific water challenges and solutions.
This also provides a platform for collective decision-making.

Street Plays and Skits: Students can create and perform skits or street plays
highlightingthe importance of water conservation, water wastage, or local conservation
practices. These performances can be held in public spaces, bringing awareness to
a larger audience.

Social Media and Local Media Involvement: Schools and communities can
leverage social media platforms and local media channels to spread awareness about
water conservation practices, share local success stories, and encourage community
participation in conservation efforts.
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5. Highlighting Current Water Challenges

The lectures should also cover the current water crisis in the locality and how it
connects to broader global issues, such as:

Water Scarcity: Many regions face seasonal water shortages or have over-exploited
their groundwater reserves. Raising awareness about the root causes, such as
over-extraction, pollution, and climate change, can help people understand why
conservation is urgent.

Water Quality Issues: In areas where water quality is compromised by pollutants
(industrial waste, agricultural runoff, etc.), campaigns can discuss the impact
on human health and ecosystems and offer practical solutions for preventing
contamination.

Climate Change Impact: Lectures can also focus on how global climate change is
affecting local water cycles leading to more extreme weather events like floods or
droughts and the role of conservation practices in mitigating these impacts.

6. Promoting Solutions Tailored to the Region
Once the challenges are identified, the focus shifts to practical, localized solutions
that are feasible for the region’s specific needs. Some of these include:

Rainwater Harvesting: Schools can promote household-level rainwater harvesting,
or even implement rainwater collection systems on their campuses to serve as role
models for the community.

Greywater Recycling: Teaching students how to reuse greywater (water from
washing, bathing, etc.) for non-drinking purposes can promote water efficiency.

Soil and Water Conservation: In agricultural areas, discussions on contour bunding,
watershed management, and other soil conservation techniques can be organized.

Adopting Indigenous Methods: Promoting the use of traditional water conservation
techniques adapted to the local climate (such as rooftop rainwater harvesting or
stepwell rehabilitation) can encourage sustainable practices.

Fig. 25: Schools can invite a diverse group of speakers, each bringing unique perspectives
and expertise on water conservation

187



c.Trip to Water Conservation Sites

As part of this initiative, schools are encouraged to organize educational field trips to
local water conservation sites, such as stepwells (bawdis), lakes, and ponds (taals).
These excursions, supported by a 34,000 grant from NCERT, enable schools to offset
travel costs, making it possible for students to explore important water heritage
sites within their city or nearby areas. By visiting these sites, students get a hands-
on experience of how ancient water conservation methods work, connecting with
history while learning about sustainable water practices.

Many of these traditional water structures, like stepwells in Gujarat and Rajasthan or
large tank systems in Tamil Nadu, were marvels of indigenous engineering designed
to harvest, store, and preserve water resources. Built centuries ago, these systems
played a vital role in ensuring communities had a steady supply of water, even
during dry seasons or prolonged droughts. For example:

1. Stepwells (Bawdis): Found mainly in states like Gujarat, Rajasthan, and
Madhya Pradesh, stepwells are multistory structures dug deep into the ground,
with a series of steps leading down to the water. The famous Rani Ki Vav in
Patan, Gujarat, is an example of an elaborate stepwell that not only served as a
water source but also as a social gathering spot and place of worship. By visiting
stepwells, students witness the intelligent architecture that allows water to stay
cool and accessible, showcasing how communities used to conserve water in
arid regions.

2. Lakes and Reservoirs (Talabs or Taals): In states like Madhya Pradesh, ancient
lake systems, such as the Khajuraho Group of Monuments were designed to
capture and store rainwater. Lakes provided water for drinking, irrigation,
and even supported local wildlife. Students visiting these sites learn about the
strategic planning that went into building these reservoirs to maximize water
retention, providing a model for modern-day rainwater harvesting.

3. Tank Systems of Tamil Nadu and Karnataka: The interconnected tanks in
southern states, often linked to temples, were designed to regulate water flow
and manage droughts. For instance, the Kallanai Dam in Tamil Nadu, one of
the world’s oldest functional water-regulation structures, showcases how water
from the Cauvery River was skillfully diverted to a network of canals and tanks.
A field trip would allow students to see how effective management of water
resources can benefit entire region, inspiring ideas for adapting such methods
today.

4. Biodiversity Parks: Biodiversity parks play a critical role in restoring native
plant and animal species, preserving wetlands, and supporting local biodiversity.
Spread across expansive areas, these parks aim to recreate habitats that were
once an integral part of the region's natural ecosystems, such as grasslands,
wetlands, and woodlands. They serve as critical ecological hubs that support
threatened and native species while offering a glimpse into the rich diversity of



life that once thrived in these landscapes. In India, several notable examples
highlight the significance of such efforts. The Yamuna Biodiversity Park in
Wazirabad, Delhi, is a pioneering initiative that has transformed degraded
land into a thriving habitat supporting hundreds of plant and animal species,
including migratory birds, rare butterflies, and medicinal plants. Similarly, the
Aravalli Biodiversity Park in Gurgaon stands out for its work in rehabilitating
the Aravalli hills, one of the world's oldest mountain ranges, by restoring native
vegetation and ensuring the survival of the local fauna.

The Kukrail Biodiversity Park in Lucknow combines conservation with research,
serving as a crocodile breeding center while also preserving diverse plant and
animal life. Meanwhile, the Baner-Pashan Biodiversity Park in Pune is dedicated to
restoring the natural biodiversity of the Deccan Plateau, offering a vital refuge for
endemic species and acting as a living repository of the region’s ecological heritage.
NCERT suggests schools to conduct trips to different biodiversity parks in India.
During field trips, students can learn about the importance of biodiversity in
maintaining ecological balance,the role of native plants in sustaining wildlife and
the critical functions of wetlands in water conservation.

These visitsinculcate a sense of responsibility in students towards water conservation,
equipping them a deeper connection with their local environment. It becomes
clear that preserving water is not only a modern challenge, it’s been a priority for
generations. By learning from these historical solutions, students gain a sense of
pride and awareness, understanding that water conservation is both a timeless and
community-oriented endeavor.

Fig. 26: School Trip to Water Conservation Sites
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d. Experiment to Determine the Water Infiltration Rate

Water infiltration plays a critical role in groundwater recharge, which is the process
by which surface water moves down through the soil and rocks to replenish
underground aquifers. Water from rain or irrigation collects on the surface of the
ground, and it begins to seep or infiltrate through the soil due to pores between
soil particles and gravity. The rate of infiltration depends on soil type, vegetation
cover, and moisture content of the soil. Once the water reaches the saturated zone,
it adds to the volume of water in the underground aquifer. This process is known as
groundwater recharge.

Activity 1: To determine the water infiltration rate of soil.
METHOD 1

A. Single ring method

Materials Needed:

PVC pipe (6 inches in diameter, approximately 10-15 cm in height)
Ruler or measuring tape

Stopwatch or timer

Water (enough to fill the cylinder)

Wooden plank

Notebook and pen

Hammer

Steps:

1. Select a Test Site:

Choose a flat, open area where the soil is exposed and free from debris like leaves or
grass.

Make sure the test site is not compacted by foot traffic or vehicles.

2. Prepare the Infiltration Pipe:
Take the PVC pipe of diameter 6 inches and height of about 10-15 cm.

Insert the pipe with the help of the hammer keeping the wooden plank on the upper
end of it up to the depth, so that it remains 5 cm above the soil surface. You can use
a hammer or hands to push it evenly into the ground. Ensure the pipe stays vertical.

3. Create a Seal:

Prevents water from leaking around the edges.




Calculation of Infiltration Rate:

Infiltration rate (I) (cm/min or mm/min) = change in water depth (5cm) / average
time for the absorption (in minutes)

Example Calculation:
® Initial water level: 5 cm
® Final water level after 10 minutes: 4.5 cm
® Drop in water level:5-4.5=0.5cm
¢ Time in minutes: 10 minutes
® Infiltration Rate: 0.5/10=0.05cm/min

Observations:
Note the type of soil (e.g., sandy, clayey, loamy).

Record any factors that might affect infiltration, such as the soil being wet or dry,
compacted or loose.

Points to think about:
What type of soil had the fastest infiltration rate and why?

Why infiltration is important for groundwater and plant growth?

Discuss how different soils affect water availability for agriculture.

Safety Note:

Ensure students handle water carefully and wear gloves, if needed.
Avoid testing near areas with sharp objects or stones.

This simple, hands-on experiment helps students understand the importance of soil
infiltration and its role in the water cycle.

Fig 27: Dimension of the pipe for water infiltration activity.




METHOD 2
B. Double Ring Infiltrometer Method

The single-ring method is a very simple method in which water percolates in both
directions vertical and horizontal. In order to have an accurate idea about the vertical
infiltration of water into the soil, the double-ring method is preferred. This method
involves using two concentric rings.

Materials Needed:

Two PVC pipes, one with a diameter of 6 inches and another with a diameter
of 12 inches, each with a height of about 10-15 cm

Ruler or measuring tape

Stopwatch or timer

Water (enough to fill both rings)

Hammer or mallet (to drive rings into the soil)

Levelling tool (optional, to ensure rings are inserted evenly)

Notebook and pen

Buckets or water containers

Principle:

The Double Ring Infiltrometer method involves two pipes: the inner pipe
measures the infiltration rate, while the outer pipe minimizes lateral water
movement. This ensures a more accurate vertical infiltration measurement.

Steps:

1. Select a Test Site:

Choose a flat, open area where the soil is exposed and clear of debris, such as grass,
leaves, or rocks. Avoid areas compacted by foot traffic or vehicles.

The site should represent the typical soil type you want to measure.

2. Prepare the Pipes:
Take a pipe with a 12-inch diameter.

Hammer the pipe keeping wooden plank on the upper end of it up to the depth so
that it remains 5 cm above the soil surface.

Make sure the pipe is inserted evenly, to minimize water seepage from the edges.

Now take smaller pipe of diameter 6 inch and put this in the middle of the pipe with
bigger diameter.

Hammer the pipe keeping wooden plank on the upper end of it up to the depth, so
that it also remains 5 cm above the soil surface.
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3. Create a Seal:

After inserting the pipes, apply pressure on the soil around the outside edges of both
rings to create a seal and prevent water from leaking out at the base.

4. Add Water:

Fill both the inner and outer pipes simultaneously with water up to the top of the
pipe above the soil surface. Be careful not to splash water outside the rings.

The water in the outer pipe helps ensure that the water in the inner pipe infiltrates
vertically rather than spreading horizontally.

5. Start the Timer:

As soon as the water is added, start your timer. Ensure that the water level in both
pipes is the same at the start.

6. Measure Water Levels:

The water level in the inner ring is observed and the time is measured for the total
absorption of the water.

7. Repeat the Experiment:

Repeat the experiments 4-5 times and record the average time for the total absorption
of water in the inner ring.

Calculation of Infiltration Rate:

Height of the pipe above the soil surface= x cm or = 10x mm
Time for total absorption of the water (I-Reading) = t,

Time for total absorption of the water (Il reading) = t,

Time for the total absorption of the water (Il reading) = t,
Time for the total absorption of water (IV reading) = t,
Average time t =t +t +t,+t,/4 minutes

Infiltration rate 10x/t mm/minute

Infiltration rate (I) (cm/min or mm/min) = change in water depth/average time for
the absorption (in minutes)




Example Calculation

Input Value:

Height of the pipe (x): 5 cm or 50 mm.

Time Reading (t, t,, t;, t,) 3, 4, 5, 4 minutes

Average time (f):

— 3+4+5+4 16
t= = = 4 minutes

4 4

Infiltration Rates:

Infiltration Rates (mm/min) = 1?X = 106 _ 12.5 mm/min
Infiltration Rates (cm/min) = f: - 3 = 1.25 cm/min

Observations:

Note the type of soil (e.g., sandy, clayey, loamy).

Record any environmental conditions that could influence the results (e.g., soil
moisture, weather, compaction).

Points to think about:

How does the soil type affect infiltration? Compare sandy, clayey, and loamy soils.

What is the significance of using a double-ring infiltrometer versus a single ring
method?

Why is water infiltration important for agriculture and the water cycle?
Safety Note:

Ensure you handle water safely, especially when using heavy water containers.

Handle the rings with care to avoid injury during setup.




Fig 28: Setting up the double ring infiltrometer using two PVC pipes.

Reporting the Results of Study

All students of Classes VI to XII of the selected schools have to carry out the study
uniformly on Tree Plantation and Water Conservation’ in different area(s). The
results obtained by all the students for the activities should be submitted as per format
given in the guidelines for each activity. The results of the study on Tree Plantation
and Water Conservation’ are to be reported by each school (assigned teacher(s) for
RAS 2024-25) by filling up the details in the Google form on the following link:

DATA SUBMISSION FORM FOR STUDENTS

https:/ /forms.gle /nYXThrvU6Jbfs3cJ9
DATA SUBMISSION FORM FOR SCHOOLS

https:/ /forms.gle/T85u3YPZh14FsbFA7



https://forms.gle/nYXThrvU6Jbfs3cJ9
https://forms.gle/T85u3YPZh14FsbFA7

Data Submission Form for Students

PROCEDURE FOR FILLING GOOGLE FORM

Filling up Google Form is very easy. You need to have a Gmail account for filling this
Google form.

1. Once you have a working Google ID (Gmail), you can open any browser and copy
or type the following URL into browser:

https:/ /forms.gle /nYXThrvU6Jbfs3cJ9
2. Click on Next on the front page.

3. This will take you to Section 1 where you will have to enter the Gmail ID and
other student information to proceed further.



https://forms.gle/nYXThrvU6Jbfs3cJ9

4. After clicking on Next button, you will proceed to next Section of the Form. In
this section, you have to fill the data for Activity performed by students.




5. After this, you have to click on Submit button to finally submit your Form.

Note: You can check your responses again by clicking on the Back button before making
Final submission. No changes can be made after Final submission of the Form.

6. After submission, a message will be received “Your response has been recorded”.

7. After this, you may close the window or tab of your web browser.

Data Submission Form for Schools

PROCEDURE FOR FILLING GOOGLE FORM

Filling up Google Form is very easy. You need to have a Gmail account for filling this
Google form.

1. Once you have a working Google ID (Gmail), you can open any browser and copy

or type the following URL into browser:

https://forms.gle/ T85u3YPZh14FsbFA7
2. Click on Next on the front page.

3. This will take you to Section 1 where you have to fill your State, District and
School details like School Name, Address etc.



https://forms.gle/T85u3YPZh14FsbFA7







4. After clicking on Next button, you will proceed to next Section of the Form. In
this section, you have to fill the data for 3 Activities i.e., 1, 2, 3 performed by
schools.




S. After clicking on Yes of first question of above form you will move to next
Section of the Form. In this, you must fill out data for campaign details
performed by schools.




6. After clicking on the Yes of above questions, you will move to next Section of each

Form. In this, you must fill out data for each campaign performed by schools.




7. After clicking on the Yes of second question i.e., water conservation site, you
will move to next Section of the Form. In this, you must fill out data for water
conservation site.




8. After clicking on the Yes of third question i.e., ground water recharge system/
pit, you will move to next Section of the Form. In this, you must fill out data for
ground water recharge system/pit.




9. After this, you have to click on Submit button to finally submit your Form.

Note: You can check your responses again by clicking on the Back button before making
Final submission. No changes can be made after Final submission of the Form.

10. After submission, a message will be received “Your response has been recorded”.

11. After this, you may close the window or tab of your web browser.

For reference and additional reading, kindly refer to the

following documents
https://drive.google.com/ drive/ folders/ 1hW84osuPoOL_tjUuCQUYh3khjTh_hLxM?usp=drive_link



https://drive.google.com/drive/folders/1hW84osuPoOL_tjUuCQUYh3khjTh_hLxM?usp=drive_link

fagan s gawsd

@

oAt S s
NCE&ERT

It If&dp gy 3R ufiaor aRug
NATIONAL COUNCIL OF EDUCATIONAL RESEARCH AND TRAINING



