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Dear students,

Welcome to Class X. You are studying various subjects as per National Curriculum

Framework 2005, State Curriculum Framework 2010, State Secondary Education Curriculum

2012 and Restructured Secondary Education Curriculum 2016. As per Govt. misc. 2019 / S.No.

(243/19) SD4, dated 8h August 2019, water security is a compulsory grade subject for secondary

education level from the academic year 2020-21. We are very happy to handover you the 10"

grade textbook and workbook on water security from academic year 2021-22. Studying various
subjects from primary level till now has developed various abilities in your personality.

4 Preface

You all know that there are different kinds of problems in the environment. They are based
on various factors. At the school level, the main objective of the curriculum is that the student

should study the environment issues, suggest solutions and behave accordingly. The issue of

water security has been framed with the same objective in mind, While studying the subject of

water security, youhave to carefully observe (analyse) the situation and the relevant factors

around you. Understand the various concepts, principles, theories in this subject and relate them

to daily practice. The major components of water education, water conservation, water

management and water quality are covered in this textbook. The textbook has been deliberately

based on information and activities while designing the topic of water security. You must apply

the complete information of the subject through activities and projects.

Workbook is based on textbook, different activities and projects involved in it. Do activities

ánd projects carefully for better understandingof different concepts, terms, principles with respect

to water security. Try all these activities, experiment yourself to understanding the subject

properly. Seek the help ofyour teachers, parents as you practice. Collect the knowledge you have

learned with your daily life. This work will help not only in preparing educational material but

also to develop and enhance the research aptitude.

In today's fast paced world of technology, you are familiar with computers and smart

phones. Therefore, make proper use of information and communication technology tools while

completing this water security workbook. Be careful while handling various apparatus, important

materials while doing activities and experiments and tell others to be careful too. Also try

environmental conservation while doing activities and observations. Take care that plants and

animals are not harmed. While reading, studying and understanding this workbook, please let us

know your favorite part of it as well as the difficulties encountered.

Best wishesto you for your academic progress.

Pune
Date :04.06.2021

(Dinkar Patil)

Director
Maharashtra State Bureau of Textbook

Production and Curriculum Research, Pune 4
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2.2 Development of Watershed Area: To get detail

2.3 Water Conservation and Public Paritcipation : By
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Briefly...

Unit 1: Water Education

Chapter 1: Environment and Ecosystem

The environment is a balance of biotic, abiotic, geographical and social factors that
affect each other. The interaction between biotic and abiotic clements in the environment and
the principles related to their interaction are studied under environmental studies.

Food, clothing and shelter are the basic human nceds and are dependent on the

environment.
1. Natural Environment: The various elements that are naturally formed on the carth's

surface are part of the environment; c.g. water, air, soil, forest., animals, biological clements,

climate, atmosphere ctc. It signifies diversity in the natural environment. Such kind of variation

is also seen in thc structure of natural clemcnts of Maharashtra statc. Due to this variation, the

Sahyadri in the west, the Deccan Plateau in the middle, the Coastal region of Konkan and the

Vidarbha-Khandesh are some of the natural structures observcd in the Maharashtra.

2. Man-made environment : Humans havc made radical changes in the natural environment

on the strength of their intellect. Such as settlement of human lives, transportation by various

means like roads, airways, waterways, railways etc. along with industrial devclopment and

establishments of industries are goingon rapidly. AIlthese man made elements on this carth

is collectively called as 'man-made environment'.

The relationship between Abiotic and Biotic elements and their interaction is called

'Ecosystem!.
Relationships between the different clements like specific locality, arca, sizc, climate,

topography, rock - land, water flow system, ctc. are responsible to define the typcs ofccosystem.

Such as land ecosystem, aquatic ecosystem. Even a small watcrshed or lake can be a ccosystem.

1. Land ecosystem : Grasslands, Forests, Deserts.

2. Aquaticecosystem : River ccosystem, Marine ecosystem, Lake ccosystem.

At present, however, human intervention is causing huge damage to the ecosystem. For

this it is necessary to study it and take measures.

Activity :Complete given chart

Physical components

e.g. Air, water, vapour,

mineral, soil, Sunlight

Abiotic components

Hydrogen, Oxygen,

Ecosystem

ChemicalComponerits

TnoYganic
ubstancesOrganjc substances

C.g. P.xotein

Eats.....

|Producers Congumer Decomposers

Nitrogen, Calcium, Iron, Saxbhydrate Primary

Sodium, Potasium

Biotte Component

Green plants||Animals| Micro organisms

Consumer

9econdary Tertlay
ConsumeY Congumet

e.g. Saakese.g.Ta»s.tse.g..A.Ird



Name of the activity : To study the impact of human intervention on the water resources/water ecosystem in your area.
Purpose/ importance oftheactivity :

l-i...0.6.IRAtE.aaXEness.about.wate..3.£.CHIÁty.in.QU...5.UXXQunding.:.
.a:..Not..a.palut..w.ateY..
....lD.LA.LAte..abalanCeio.0ux.eCOS.ste.oa..LnAÍxALNm£.nt..
Proposed time duration for the activity :

..To.do.this..activiy..6cž. daws.AXS.A.e.SdLd..

Materials and apparatus required for the activity :

..MAtexials..squiXed...o.z.actixity,..ATe.AS.Fall9#a.:..
...P.eA...0..P.ensil...Q).Natebagk..4.Te. xtb.ack.ai..ateX...
.S.eLuity...S).Mobile.kwith.i.ntenet..so.0Nestion...

Methodology of the activity :Information with specific notes on damage ofwater ecosystenwater resources due to human intervention and its effects.

..sp.ecitis.Dates.on.d.amaac.of.w.atex.. s0.3ystem..s.ats.
...eSQNTSRS.J.w.e.to.huMAn.intex.v.£nti.on.and..ts.e:kcts:

C).Ia.xiN:STS.and.J.ake.S..in.KNa.aTLAs.Qe.Qple.sdue.to...
..J.9shi.D4.clath.e.a.Ht.ensil.s.s.asbing.a.nimals..,cAT.S.,...
..AL.iA..s.ng..uaie.Eax..bathing...et.due.tathis..
..astivi.ti.es..uá.£x..x.c.ix.£I.)..2.4nda..and.athe.ssQNICLS.At...
..w.ater...
().Ru.e.ta.thi.s.SeeXa..actix.i.ties.in.K.aXeAS.tb£KS...

.w.at.ex...SauXCE.s..aTR..4.e.tti.n.g.pRollut.ed.A43.,.NRSult.,.Ia...

...K4xal.aTCAS..sho.zt.ag.€.at.d.nBi.ng.us..p.x.ablems...

...arieSe...

C3).M.a.oy..industnes..omp.anies...aKL.dumaliag...t.here.
...J.Qs..J.n...IÍ.eYS...



CA).IndustxiaJ.uaste.x.s.aIE..o.sbemisal.and..a.thex.
...haxmFul...o.xe.thexe..du.tQ.abich...uate..1s.9.£+ing...
..RaU.ut:e.s..aund.this..tuate..Ast..aJ.9.Q.slosw.psia.sn..In....
.a.uz.d.ally...f.

<s.DMetothr.9nimas..)n.cÅYe.TS.REnd..anias.Lwhs.ch...
..con.sumns..sAate.x.Exo.m.stxS..ar6.9.s.tting..i.ed..

Diagram / Photographs: Cause 0F Watey Pollution

ioxide

Clouds wih sulfric aid

cid rain harms
vegetation and water life



Concepts that have become clear during the activity :

.C0..xom.this.astiyities.we.get.known.ahout.xea.sans

.....sA.atex..p.alvhan....

.2..£.Mnexstaod.th.u3e.aod.oa9rtance..ar.suatex.
.in...aux.dail.y.,.ie..
What new things did you learn ? 1

().Fx.aa.this.actixity..le.aa)..ta.3aXS.w.at:sx..and.not.to.
...p.al!ut:f..swatex.....
(.2...le.4e.t.und.ex.stanA.xe0s.0.0.5.0F.uatex.po.llutian.Ahd
.A.astaq.in..awY.d.aily..i....
Conclusion :

(.W.e.und.exstand..nct.to.0dlute.Matex..a.nd.what..
.Qx£.cawti.an..w.L..s.hRld.ta.ke..
(2.J.w.e..tQ..wate..pa).ution.u.s.can.or.c.e.Luate.x..
..p.Kakle.ms.)n.tutu.x

Write your own opinion / experience about the activity :

..Exam.this..actixit..J..und.e.xstass!..ths.mps.:tanss...a.t.
...ateY...
Cooperation from the parents :

s.).An.this.expscimeot.paTEnt..had.d.ons.i09:xtant.help
..an.this..Actizity.

a).Paxents..hel.us.in.xisiting..plafes.žo.x..SMSHS....

Opinion of the parents :

.Due.tathia.cxp.£:siMent.taS494g.9ensIAtian..san....
..undex.stand..th.e..impartanLs...at.natuxe...

Persons who have helped you :

sL..tbis.astivity.many.laca.ea.pl.e.help.us.t.qixE...
...nformation...
(2).P.a,.£0.t..he.lps..u.s.ta.take.per.missian.Exoo..Jatex.

.R.e.so.uTGe.Lentre..



List of thereference materials :

(2texnt.A.e.wAS.mobi.Je.a.to.sall.e.st.detcils.inas.matio n

..ax...ette..und.exstand..
(2..e.us..M.aps.Fax..krnAn.Latrx.xsurCEA..

Activity:Two pictures are given below. What effect does human intervention have on the
water ecosystem ? Write down their reasons. Which measures would yousuggest to sustain
the water ecosystem ?

Reason

(1).JalastagE.matenin.c..).R.s.ta.watex.pcllutian..

...O.N.Me.I.:...

..indut.iSS.ar.dmpAing.....4. uati..animas.cx.human

(a.).alashing..clathe.s........ naxAl.ahiJity..at..Lw.atex
...ut.en.sils..et......
.0.Unwgat.u.aS.of..
....uef£....

Effect

....n.cr.fASe...n.Mex.

...and.p.a.nd.s.

...ER.x..drinking.:p.urp.0ss..

....).J.atex.i.a.O.gt.axailable
..n.eCded.p.eapl£.

.A)..W.ast:e..ma.texial......... 4*.).Du.e.to.sw.aste.mat:exial...
..at.ISA.y St:m..gsthing
....unholanced...

Teacher's feedback and signature with date :



Briefly

Unit 1: Water Education

Chapter 2 : CulturalHeritage of Water Wisdom

AS Water IS One offrom Panchataty, just like human life water has a unique significance

in Indian culture. There was plenty of yater in ancient times. In the Rigveda, the Yojurveda

and the Atharvaveda has mention construction of dams to block river water, construction of

canals to supply water to remote areas, it is also recorded that wells have been construeted

for ground water use.

While studying the cultural heritage of water wisdom, you have studied ancient water

culture on the banksof the river Saraswati. as well as the writing arahmihir and Parashar
Muni. The culture heritage of watermanagement is vast and you can study various Structures
from ancient times. These mainly includes ancient water distribution system, water storage
systems (lakes, ponds, etc.). While studying cultural heritage of water management, you

will also notice, that various ancient structures of water management have disappeared in
recent time. Very few are exist. There must be some such examples all around you. To study
them, you need to visit an ancient water managements/storage site in the area you know.
Efforts must be made to revive them.

Some Examples of cultural heritage of water management/water storage:

Mariyamman Teppakulam Lake

MalgujariLake

Pushkarni Temple Area

Bhandardara Dam (Wilson Dam)



Khajina well - Beed

Water Devtake at Sinhgad District-Pune

Purpose / importance of the activity :

Name of the activity : Studyingan ancient water management/water storage system that
you know or that isin your area.

..prablem.i.n.t.utuxe..

A:To.study..ancient.watex.management.L.watex.system:
2..Due.to.thi.S.studies..w.s.cAn.Eind.a.s.alution.fox. water

Proposed time duration for the activity :

Trench'around the fort at Kandhar in
Nanded District

..J.days..

Water falls due to water storage - Naldurg,

District- Usmanabad

.aterest

..Mool..

Materials and apparatus required-for the activity :

..P..annex.aF.aer.storaqe..

..Jxitng.MatexÍaJ.



ethodolo9y of the ativity : Detall information Includinglocatlon, arrangement ctc. of
ancient water management/water storage system in the arcd.Place..:.

.ate.tnk.at..SingbagAd.Foxt..tn.Pune.thls.phase..

..S.Ss.ected.ox.at..activ.idíes..
.2..ga.to..this.place..we. have.to.+xavel.h.xOugh.bus..
.Jalatex.stexage.Sy.stem.L.ManageMen...

.40.a.tbi.s..uatex.tank..we.hayc.to..eft.Exom..
..anaji...nonwment..and.ia.ht..£xom..eft.s ide.a..

..NO.numentS.:..
*.).atex..ofthi.watex.task.is.uS.ed.fr.rtk+-.xinklng

pUrp0.$.e....

Diagram/ Photographs :

Lake

qir

Water
Channel



Concepts that have become clear during the activity :

()al.gtex.stoxag.af.tgh.Singhahad.watex.tank.is.done
..nside.oF..gxD.und.....
.2..lal.atEY. of.this.. watex.tank..is..clean.and..able.to.
..dank.w.thaut.prOCeS.Ses...

What new things did you learn ?

0N.In.this.we.leaxn..s,ex.ex.al.new.ty,pes.at.sAatex.
..atoraqc.34.stem..and.management..

Conclusion :

The.watex.stoxage.aF.Sinhagad.uuatex..tankia.dons.
ta..inside.the.qTo.und..

Write your ownopinion / experience about the activity:

).Quxing.this..activity.:.bad.got.an.inormatian.about.
..5.eVe:a!..ateX.Staxage.:..
G).T.had.get.d.etail. intoxmathan.ah ast.Stnghead..5inhagad

..fax+.by.local.peepl.:

Cooperation from the parents :

O.Paxerts..helps.Us.in. taaxelli.ng.EreM.on.e.placeta.anather
),Call.est..nfe.rmatian.p..p.arents..gives. uildeAs.
...TO.

Opinion of the parents

C.Due.to.this.ait.9ctiv.ity...chi.ldxen.s..ae..etti.og....
.knawlede.about.hature,.atex.stoxage.and.uatea..

maNagement.:...
e).Due.to.this.they..can.U.se.thi.s.tax.theSE.:.



Persons who have hclped you :

.(o.PaXeta.h.elps..w3.:..
a2.a.e.taRe..hel.p.af..lpcal.p.eople..et.fnhagad.t"

(3).W.e..bax.e.taken.hele.. af.a.xchacalaq.!St...

List of the reference materials :

.G).C.h.act
(a).B.aclRs......

(3).Infox.Mgtion.B.aaxd.s.
C4)..Plans..ot.3.QwrCES.:...

Activity: Make a model for an ancient water management/water storage system you have
\studied. Which remedies you suggest for maintaining these water management systems in

future, which you studied in present.

..Bemediss.we.wil.auggest.oxaintaining.thase..
..watex..manlgement.system.in.tutuxe.uhich.axe..

.hel,p.ful.ae.as.falla ws...

..

.C1)..Dan.t..do.wate.polluti.on..J.na.ny.c.ond.tion...

to).P.oot.use..uuat.ex.tex+ta..RAtra..suitheut..anuse...

(3).D.ont.us.e..watr,..it.the.Li.D...a.n.esd..
C3:2...D.o.nt.uaste.uatex....

Teacher's feedback and signature with date



Briefly...

Unit 1: Water Education

Chapter 3 : Measurement of Water

Groundwater resources need to be measured properly in order to be preserved properly.
Since all groundwater originates from the water cycle, it is necessary to measure all the
factors involved in the water cycle such as vapour, rain, flowing water, stagnant water and
seeping water. The device used to measure rainfall is called a rain gauge.'

Rain - gauge structure
The rain gauge consists of a cylindrical flat bottom measuring cylinder. Some part of

this gauge is buried in the ground. Part of this cylinder that stays on the ground has another
cylinder inside which can be removed and placed in it. It holds a glass bottle to store water
falling from the funnel pipe. The upper side is made up of funnel shape. The diameter of the
funnel mouth is 127 mm (5 inches) and the height of an edge is 110 mm (4.5 inches). If there is

wind during rain, the edge is sharp and high so that rain water does not flow out of the funnel.
The top edge of thegauge is exactly at 30.5 cm (12 inches) above the ground. The rain water
that falls on the mouth comes down through a narrow tube and collects ina cylindrical vessel
or glass bottle. The diameter of the funnel pipe is made very small so that the rain water does
not evaporate.

While measuring water, the height should be recorded by looking at the lower edge of its
level. The height can be measured by dipping a water-proof plastic calibrated strip in bottled
water. The water in the daily rain gauge is measured once a day at certain time (8.30 amas

per Indian Standard Time). In some places such observations are made several times in a day.

Similarly, weekly and monthly rain gauges have been made and the cylindrical vessels for

storing water are of larger size. In addition, to measure water accurately, weighs the collected

water and determine the amount of rainfall. Due to this method, the possibility of not to

measure the amount of sewage and water sticking to the pots while pouring water from apot

into the container, is not there.

Rain - guage

Funnel

Measuring
Scale

I inch Rain water

10inch

Measuring
Cylinder

Rain - guage structure



Name of the activity : Make. a Rain - gguge and record the.rainfall in your area tor one
week in rainy season.

Purpose /importance of theactivity:
.(D).I.5tudy.th.e.xecaxd.o.xainfal.l..un.Q.N.SMIXOunding
...to.knQw..ámQ.uot..o..xaintal.ls...

Proposcd timeduration for the activity :

.Ia.do.this..activity....7.days...are..KRuixed.:.

Materials and apparatus required for the activity(2.ßain.gauge.. ....5). Mobile.
(a).Nteb.osk..
3)Pen.
G).P.en.cil...

Methodology of the activity :Detail information of rain gauge preparation and use with
place and duration.
.Paepocration.

...6).B.ax.Graph....
..s).Scale......

).We.3e.this..tox.xtcaxd.tox.rai.ntal).c:.ouy.SUrTOUNding,..

2)..Ta. maKe.rain.gauge.,.Bxst.take..ane.bau).a.stecl.ox....
..2ne.qlass.bottle.fax.x.Lmxd.s.oEx.ainfalls:.

(a)..P.lace.a.f.plastic..an.the.this.top.o.f.qlass.battle.fox.xecaxd
..a.cantal)...

C4).S.ick.all.the.this.pzap.erty..wlth.the.helpof.scal.e.tap.:

).TakECQXS..ot.that.w.atex...Is.D0t.entexing.iDside.Hhe..
.bot#.



.Uses:..
0).W.e.use. Kain.qaug..to.E COXd.a.xRtntall.at.0.ux...
..SUYXQund.to.kno.th.e.a, maunt..of.xaintall...

.Ta.NLCArd.xaintal.l.we..0.se..ato.mEaSuYE.in.M.etnEa..

.a..pe.X.3uAYe.>metx.e.QT..milim.etxe.tG.KeCard.xantat

..in.our.SNTXOMOdings.:.

Diogror/Photographs : Rain-Gauge Structure

Measurina
SCale

1ch Rain watey

10 inch

MeasuYing
culindeY



Concepts that have become clear during the activity :

..Ja.XC.Coxd.. sùnall we bave. to.take.meASUAE.L.Ke..

.ste..
What new things did you learn ?

G).Jaatex.Js.Jife:
(2)..In.Jndia..,.dliCfeyent.ameunt.of.xanta.l.8.dan:.

Conclusion :

.(M.To.knaw.tbe.amount.of.xainfal. we.should.pxapsxly
.measUNeIt...
4).Bainfall.is.d.iffereot.
..ci.fferent..simate..cond.ttson..to.that.areaS....

Write your own opinion / experience about the activity :

in.diffexeot.p.lacss.due.to......

2.Durin9.this..activ.ity. w..und.exstand.that.xaintall..
...Sh9.4ld..pepe..p.xiepex.]y.measNYS.Ít:..
(2).Rasn.qau.ge.is.p.eed.tá.x.RADN.d.xalnfall:

Cooperation from the parents :

oa.Parent..elp.us. \n.makthg.X4in.q.aMqe.ta.maks.it.
.exfect.to.cw.e. k..

(a).Ihey.help.us ta.u xite.x.£adings.af.xainfalt...

Opinion of the parents :

oc.btldxen.ax.qetHing..d.eailed.intonakton.xcgading
..xalnfall..anl.c.inmatic.condtíons:.

C2)..Cbildxe.:9.etting.k.ta..aw.ahavt..haw.ta.Ns.e.xain.
..4,avg..:..



Persons who have helped you :

().Paxents.
(2).Exien ds...

3)..Teachers.

List of the reference materials :

0).euse.the.text.baak..oF..bath.0.std.watex.
...SeCurity..

(a).Textbock.a.F.Hh.e..geogaphy..

Activity: Draw a graph based on the rainfall records you take. Why the rainfall records
are different for each student in your class.Write down the reasons.

50+

WaterO

20+

10

Day

G).Bar.graph. af.xecord.of.xalnfa.:.
).Tn.t£.erent..Areas.xate.at.yainta)l.j.s.bsqh.2x.low:

a.Taé.speed..ot.aix..4.et.n.cxeQS.Ed.a.nd.d.ecaeased...

Teacher's feedback and signature with date :

Scale
Ony-ax is

***



Briefly...

What is water plan?
How much water is blocked in our catchment area in each year? How much of thatwater seeps into the ground? How much is the evaporation of ground water? Exactly howmuch groundwater is extracted from the ground? How much water is available for humanconsumption? The calculation of all this means water plan.Water plan set-up

Unit 2: Water Conservation

Chapter1: Water Plan

To underline the information of measurement of rainfall in village, determination ofobservation for keeping ground water level records,fixation of wells obtaining a map ofvillage and drawing of flow of stream (nale) on it, types of soil- rocks in village, placessuitable for recharge, suitable place obstruction of river-rivulets water flow, storage ofsurface water, well, bore wel, etc. To be able to present water plan by collecting informationof to know the crops taken in the last three years and information of current year's kharifcrop, crops grown by wells and bore wells and information of number of power pumps usedfor it and horsepower, details of drinking water sources, details of the scheme and the wateravailable through it, village population and animals. The work is done in different stages
while preparing the water plan.

Napour

Pond

Home

Hand pump

Industry

Well

Soil layer

Rock

River

Water Plan

(16

Vapour

Farm

Forest

Runof

Zipá

/Rain

Streams

Free

ground
water



Name of the activity :Prepare a water plan for your village/area.

Purpose / importance of the activity :

IL.is.impostant.te.estinate.tbe. water.balance.
.Ragpexly.hy.taking..bim..int.accaunt. the..id.eqs.qf.water
.condition s.,.cli.mate.faxest.aXEa.,.d.istributian.ot.birds.
..and..animals.,et.;

Proposed time duration for the activity :

..Lq.knaw.the.cxops.taken.in.last.thxee.years. and.

.jnfoxmatian..of...cuxXEnt..Khanit..creps.:

Materials and apparatus required for the activity :

Detesminate..cf.chsexvahan..Kox.kesping.qx0und watex.

.lexel.x£Caxds.,ixatian..gt,.well.s.abt.ainíng..Q,.map.ot...

..xill.age..and...dxqwing...f..l.aw..steam..

1932 19:

Methodology of the activity :Detail information of the stages and steps used to prepare the

water plan, actual implementation and usefulness.

.Ihe.HixSt.phase.c.uatex.manaaement.sbauld.he..staxted
.immediately..aftex.the.Tainy.s.eASon.stops.atex.actobex
.In..which..th.e.public..meetiný..will..be.Hhgixst.Step..t......
.Processian..in..viIlage..xoMnds..in.xla.villag£..,of.callecticn.
.o..nfaxmatian.méasuCMent.apd.concusion.shouid.be...
..Completed..witb.in.a.mDnth.Ihe.available.p.exiad.fxom...

JanvaTy.to.JunE.. Iuly..bekore.h.TAin.shnuld.be.xeUSed
.fox..txeatment.baJEd.on.tbe.bui.ld ings.af.the.balanced..
...shut..

(à.Pabli..l.gensxal. macting...

the.main.chjective,.af.the.public.Lgeneral..merting.ia.
..to..q.et.the.help.ot.the.illages..invo.lved.in.the..
.watexshed.area..ot. watex.planning..

).Roupsl..a.the.vill.age..psocessicn.in.the.villaqe....
.Fxom.cne.day.wo.rkshop.,.M£mbers.bave.besn.trained.



..an..how.to.d.au..gx9nd.wate..plao.and.hae.expesifhse..in.village..haYE.a.pIOc.Cssion...in.village.

(2).Mapping...and...xegistexation.af.collecked.intoxmatian.:.

.This.leads..to..the..cal.eciap. of.afaxmatian.at. diHexent.Lex:els..In.addition.,.3Ome. infagoation..will..have.to.be...
.mad.e.A..Qvailable.to.ttbe.membex3..ky.tq ing.inta..CQNsid.eation.

Diagram/ Photographs:

Product

Place

Marketing
Mix

8

Priice

Promotion



Concepts that have become clear duringthe activity :

..The.watex.plan.is.,important.ta.estirnate.the. w ate.
..bnlanc.propenly..by.ta.taking.into..accounta.thelacal.
...uatex..condition's...
What new thingsdid you learn ?

..Ihe.watex..plan.and.watex.plan.s£t:up.,to.underline.

...tbe..ntormatian..of..measuzeMent.ot.saofallL..ivillaae

Conclusion :

.It.is..jmpartant..to.estimate.the..wate,. balance.

..prcperly..by.taking. into. account.the,ideal.uatex...
..cand.itián.."
Write your own opinion / experience about the activity :

.I.bavE. SEeN.many..watex..plan..set.up.in.my.villagt......
.I.had..seen.the.9taot..but.I. have.m.go.foy.hormE Sa.
.I.did.n.t..5.£e.furthex.....
Cooperation from the parents :

..They.haxe.told.m..many.tine.things.abaut.it.In.thsse

...time..bow.it..uwas.done...und.nQw..what.ane.th.changr..

Opinion of the parents :

..GoNenment.shauld.take.maxf.pDiects.about.it.ou....
..3chacl..should..take.tour..in.3uch..pllacAS..TEAchexs.....
...should..qixe.maIginhormatian...

Persons who hafe helped you :

.Portots teachtxs. ,.local. Loaprxatian., bas helped..alo..

....n.tbis....

List of the reference materials :

..I.collected.nfarmation.by.neterring.gr£YOU2years..

...b.acks..And.al3...5fATched..on.tntenef.intexpet.ox

..AaTe.intormation...ith...pictuxea..



Achvity : How much water is used daily in your home? Calculate the monthly water
Consumiption. Make abalance sheet of domestiewater use and list the excess/extra water you
can use for any other purpose.

Water use incidents/
causes

1. Houehold..
2. ..K.ec:XEAtion

3..ndustxy...
4. .Agicltu.ae.
5.Thema.Thexapy
6. Hydo.Tbexapy
7. .TankS......
8..Dialysis...
9...Cooking.t.eers
10. 4xigation..
I1. Animal.Geeding

12. PEnciaJ.prececdunes

13.4lydva.el.eckácity
14. Thexmal.pcuer

Howmuch is needed ?

(In liters)
.60.

79.......
...2..)5.0...

3.09.

.30.9....
.20.9..

.50...........

...5.0......

.JO.......
300

20.0.......
..19.
.Z09.

SOO.

How much water is used?

(In liters)

Teacher's feedback andsignature with date :

(20)

3.0.....a
.....I)....eed

...120).-30..

399......
*******

200..scee.

Q.00....ceeee**

15.0....
I00.

39....
9.00.......

..J5.0......
100......

..At..same.place..uatex..s.u3ed.pIo.pe:aly..but.At. s9me.place.

...w.atex. is.Luasted..ate...ja.bekng.polluted..at.3cme.

...places..60.litres.to.1Q.1itxes.ax.ued..so.eQch.house..But.

60.0.

.becquse.a.wastage.,.moTE. Natex.ia.used..alate.should.
..b..considexed...i.n.£xey.pasalble.kuAy.i.



Briefly n

ikh Unit 2 : Water Conservation eE sltt oaqz

Develepment of watershed area

Thewhole farmland of the village is not flat. Many types of hilly lands are found in the.

village such as hillslop lands, ditches, flat lands. In short, water of this particular area which

naturally flows from the mountains through smallstreams and flows through a nallah the

whole area is called 'Watershed Area'. Such area can range from 50 hectares to 500 hectares

or more depending on the elevation of the land.

The followingfactors are important to consider while developing the watershed area.

1. Rainfall and climate in watershed area.

Chapterl :Development of VWatershed Area

2. Size, slope and structure of watershed area.

3. Network of rivers-streams, type and itsproportion.

4. Type of land outof light, medium, heavy land.

5. The thickness of ditferent soil layers found after digging of land.

6. Geological conditions, types of rocks, decomposition, cracks and joints in it.

7. Availability of spreading of groundwater.

8. The rate of water seeps into the soil.

9. Properties and scope of water retaining rocks.

forests.

10. Types of surrounding trees and shrubs, grass and shruds cover on the ground, types of

11. Information on how and to what extent land is used and methods of land use.

Treatment methods for the development of watershed area

1. Continuous Contour Trenches -CCT

2. Loose Boulder Structure

3. Nala Bunding

4. Vanrai Check Dam

5. Gabion Check Dam

6. Loop Bunding

7.Farm Pond



Continuous Contour Trenches - CCT

Grass planted in two trenches

Nala Bunding - Cement nala Bunding

Net Gabion Dam

Causeway of small stone

Vanrai Dam

Loop Bunding

Farm Pond



Name of theactivity : To get detail information by visiting a work done under watershed

development in your area.

Purpose /importance of the activity
:

Jhe.whole..£armland.of.the.vil.lage...s.not.lat..
.Ilany.types.a.hilly.lands..are.tound.in.the.villagrs....

Such...as.hill...stop..(and.ditches..!lat. landa

Proposed time duration for the activity :

It.meQ.uined..1week..fox.the.activity:.

Materials and apparatus required for the activity :

..Txenches.,..d.aaìn..pluas.
. check..d.ams.,.nala.binding..

..Lmet..plug.s.p.ands.,..#arm.pands.,.teeS...

Methodology of the activity : Detail information regarding the place, area, actual operation,

duration, effectiveness etc. of a work completed under watershed development.

)..Raiynfall..and.clismate..in.wntexshed..areaI..

.0).dize.,.slo.p...And..s+uctuxe..o..cuatexhed..ceas...

a).Net.auoxk. of.xixe.xs...A.taeam.„types.and..its..
.pnportion..
4).Iype.of.Land..out.at.lhght.,Medius.,.heany.Iand..

6).The.tbickassa..at.difexent..soil..ayexs.toqnd..aftex...
.diqginQ.o£.l.and<..

(a)..Geological..cand.itians.,.types.of.ocks.,decompasition
..a,cks..and.jaints..in..it..

).Axailabilsty...of.3pxeading.af.q10undwatex.

(23



(8).The.Kate..of. wgtex..nta.the.s0il..

.9).Pxoperties.. ano.slope..of.uatex..etaining.xack:.

.Q01..Typ.eS.af. urNOundina.s.txees.and..st.raid.qxLWS.A.
..shube.con N.exf.0n.thearDNnd..ty p.es.at.foxests.

.0.Infoxmatian.Dn. hou).9ncl.wbot.to.da.sstend.tan..is.
.D3ed...anol.metha.ia.Af.L.and..u3.e..

Diagram / Photographs :

Camexa

PrintextPaper

+ProresNacqative

LPxoces, Paint



Concepts that have become clear during the activity :

.n.Qxd.e.t.umplement...tbe.uate:shed..aiea.develop.ment

..plan.the..,3naall.twatexshed...area..ha.S.to.b.e..considexed...
As.Ahe..fixst..pdaxjty.

What new things did you learn ?

.Naxiaus..goundwate.co0as.rxathen.uwoxks.baye.to.b.
.cANxted..Qut..on.al..the..J.ands..In.the.uatexshed.axe
..ta.bl.ack.the.nal..edeem.theuoxk.aecOxdingy.to...
.the...elevactlan...

Conclusion :

Ihe.Lwatexshed.axea,. bas.to.be.ael.ectec..accarding,..
..to.the...4,€09sphical.9.catian..c..the.land....

Write your own opinion / experience about the activity :

..Ae..a.£t.to.kna.ubat..knel. a.Lwbxk.is.ta. be.d.ane.in...
...the.swatersheo,..axea.,.it..is...a£SASSAXY..ta.what.to.Aeclone
.....N.HEU0teTheo!...ANLO.t...

Cooperation from the parents :

.Tbey..tol.in..axd.ex.to..cam4.at.d.exelopm.ent.ark...
.of.wgtexshed..ax£A.,.it..is..necess.ar4.ta.ftrst..surx.£y.

..Hhe.entixe..QrRa.:.

Opinion of the parents :

).alatex...gfaixntal..h.uld..store.in.Jange.

..wate...te..chilalren:.
Persons who have helped you :

..).Teachers..

.Le).Raxent...
.)..Eriends.....

(25)



List of the reference materials :

Ikenches.„.droin.plugs.,.check.dnma.,..nade.build tna'
..cement..plugs.,deepage..pond..,.farm.pond3.,.txeeg
..an.9rSs.planting..dams:.It..black..and.edeem.uatey
...Accoxd.ingly..to.the.elexation.

Activity : Plant the same type of scedlings in small pots at your backyard. Keep watering a

plant (pot) for a month by traditional method. Fill a small pot with water next to the
seedlings planted in the second pot. (The pot should have asmall hole in the bottom). After
watering both the pots for a month. Write down what techniques you understood in terms
of water saving.

Calculate how many liters of water you can savebased on the above activity.

"SOWN*
.Iheseed...af.the.tree.ks.een..n.a.pi...uthouk.using..
..gratted.trees..ox.plants.,.fztvts.Euits,dxees..
.the.seed..is..noted..thwaughout.the.yeaz.by.1.ling....
...the..pit..with..a..mi.xtuxe.0f.manze...,.09 aoi..maNNT...
...nd.s.ail.:.

Teacher's feedback and signature with date :



Briefly
The water is most important property on earth. Water is the origin of all living thing. In

the life of an organism, water is next to oxygen. Therefore water is called 'life. Although water

is the natural source due to its uneven distribution-allocation, increasing demand and
management, have currently being scarcity. Many water conservation schemes are implemented
for public utility by the government. AS well as the efforts are taken at local, collective and
individual level. The schemes are implemented at state and central government level

independently as well as it is also implemented with the joint participation of centraland state

government. The role of local self-government bodies is an important in implementation for

these schemes.

Any problem or public work is not successful with the participation of one person or

a small group for that, the help (time, labour, skills, financial support etc) provided by the
villagers in various forms is important.

To solve such variety of problems, everyone should come together and investigate the

problems, do proper planning, to do implementation, evaluate them from time to time and to

get rid of the problem it means public participation.

Chapter 3:Water Conservation and Public Participation

• To be completed through the public participation

1. Activity - discuss on

3

2. to decides goals.

|1.

2

|3.

needs, importance.

4. to plan in detail.

Public participation - inclusion and consideration of all

Unit 2 : Water Conservation

to make an outline of
action programme.

Direct evaluation
inspection ofwork
Discuss and report
Give information
on completion of
activities to others.

4. Acknowledgement
-Congratulations to

the participants.

Step I- Public participation
planning and preparation of
action plan.

|Step II- Implementation of
planning (Activity proceedings)

Step III - Evaluate the activity
and check the productivity.

(27)

1.

2.

3.

5

Distribute
work

4.To do actual

action

Give instructions
to everyone

7.

To explain the
information

8.

6. To guide

the

To do control on

action

To get review of
completed work
Get feedback on

the work done



Name of the activity : By visit to collect information about a water conservation schemal
project implemented in the area and work completed from it.

Purpose / importance of the activity :

..Ta.study....ateY.cansexvatian..seheme.an.pnajec.

..Lmplem.cnt:ed...in.Mahaxashtzq....

Proposed time duration for the activity :

..IO.do..this.Getrities...astixity..4..S..d.ays..ANe.

..n.egd.ed...

Materials and apparatus required for the activity :

..c).Notebaak........Nend.l..

..Q).P.en.. ..A.Map...

..k.

...5).Mobil..

Methodology of the activity : Detail information about the objectives of the water
conservation plan/project, implementation and need of completed work, place, area,

usefulness, effectiveness.

..atex..cansexvatien.includ.es.al!.the.palicies. gtxategies.

..and...actixities.t0.sustalnly..manAge.the.natvae.esuxCE...a .fxesh.and.te.gxokeat. he.hydzosphkIe..and.ta.me.et.
...the.cuMEnt.And..Hutuxe.hu.mAA.aDel.ft..pspulat:ian...
.bauseholed..siz.and.all.affect.ha.Much..uateis.used..

..uates..conservatlon.ancludes.all.#he..palieies.,.s+:xategies..and.
..actixites...kD..MAnLge..th.nature..mesauxce.o.f.fresh.kwatex..
..and.ta.Re..p:rotet.the. hydzosphere...

.he.Watex.is..mast..important.prapexty..an..eath..datex....
..is..the.arigin..o..s.al.lixing.thing:.Tn.thelife.af....
..09anlea.watex. i3.call.eol...Pe...

28



Diagram / Photographs :

Diversity

Bocial
Capital

Networks

Participation

Outlock indife

|Reciprocty

29

.... ..

Heelings of
trust'a Jafety

Volues Norms



Concepts that have become clear during the activity :

D..the.wat:er..canseotion.schemes..D:Y.pro}CE..
...Lmplenented..n.Mahaashtra.

IWhat new things did you learn ?

.....earn..gbout.imoto eanservation...sheme.and.
..prajeAt.in..Maharashtra,...

Conclusion :

.A.ate..Scheme.pre),est.and.scheme.helps.to.ImeNEASL..

...1.0tex..storage.and..geunel.ce..Latex. lexel:.

Write your own opinion /experience about the activity :

..J.9ot..id.eg.about.watex..canserxatl.an..scheme.ot.

....pxojet.implem ented..in.Maharashtxa..

Cooperation from the parents :

.Ay.paents.helps..as.t.call.eo..intesmatlen.xalated

...t.wate..eenhE..consexvaton.saheoes..

Opinion of the parents :

.0)..c.bsld.ren..will.get..maTe.intomattox.af.watex.....

a).The,...ill.know..mr.abut..Ate.consesKa ticn......Scheme....

Persons who have helped you :

.c)..Jeachex..
.(2).ParENts..
.().Ei.end..

30



List of the reference materials :

)..weksite...
2).Intev:net...

C2.Consevation..at.watex..
C4).isiting,.xariaus.plaaes....

Activity:Prepare a detail flowchart of the work completed through public participation in

the context of a work completed under the water conservation scheme project you have

studied.

Step 1- Public participation
planning and preparation of

action plan.

Step 2 - Implementation of

planning (proceeding of

project)

Step 3 - Evaluation of activity

and checking its productivity.

What you did ?

1..Discuss.an.n.eed.mportance.
2. .Io...decide..qa.als...
3...I..mnake.an.Qutline.ot:..actgn
4. ..p.3.0.4.10,Mm€...
5..To.plan..in.d.etail

What you did ?

1. ..Jo...ixe.ins..ueti.onS.
2..Io..xplain...nfox.mati.on..
3..ista.ibute.he..sawak...
4...Ia...da...actual...actian....
5.Io..gu.i.de..

What you did ?

1..Inspixatian..at..LwaT.
2.D.iséu.ss.en.Repa.xt..
3..ChAe.rtorm.at.en.on...
4..co.mp.letion.o.activiti.es...

5..Canqatula.tions..0.pa:xh.cipaton

Teacher's feedback and signature with date :



Chapter 1: Water Condition and Wuter Challenges in Maharahstra

Briely

Unit 3: Water Management

Maharashtra State - Rainfall
The Maharashtra state is in tropical region. The Arábian Sea which is iin west of

Maharashtra, latitudinal cxtent of Maharashtra,easterm plateau region affects the climate of M

rainfall of 85% from southwest monsoon
ereat in the month of September andbyOctober. the mansoon is retreated completed.

Thereforc October is callcd "Transitional
October to January, it is callcd 'Retreat monsoon'.

Period', It rains from northeast monsoon from

1. Direct Use : Used when it rains.

dl average rainfall is approximately1360 mm of MaharashtraState, then also

he rainfall in different region is varicd. Whcn roins occurs on the Sahyadri the winds begin
tO biow eastward as a result their evanoration rate increases, because of this rainiall speedily
deerease on plateauand the reaion where the roin shadow is formed is called a 'Drought
region'.

We get rain water for direct use of rain woter in the form of surface water storage and for
ground water reserves.

southwcst and northeast monsoon and

Maharashtra, Maharashtra receives the
Monsoon starts

from June tothe cnd of September.

Surtace water reservoir : Reservoir and ground water storage of river basins, ponds,
dams, bands, sarovar and lakes etc.

Water Challenges facing by Maharashtra State

3. Ground Watér reservoir :Water that seens into the soil during rains and when it 1s

blocked and available for use through brooklets,wells, tube wells and canals etc.
Although surface water and ground water are considered to be the two main sources for

human consumption, they are not really two different sources but are interchangeable.
Therefore, in terms of planning they need to beaccounted together. However, when the

consumption is less than the availability of water, it is possible to think and keep separate
accounts of water. But now the water consumption is increasing faster than the water
availability. It is necessary to consider the interdependent availability of both the states
together.

1. Unequaldistribution of water resources

2. Need to effective planning
3.Ignoring ground water and drought crisis

4. Increasing demand of water for civilization and industrialization

the

5. Inadequate utilization of irrigation capacity
6. Improper and excessive use of water

7.Water pollution

highest

Remedies on current water crisis

(32

Ltotsneed to be made to alleviate the water crisis in the state and provide adequate
water to the agriculture industries and urban areas for consumption, Extensive public
ouOreness is reguired to increase with the help ofpublic participation in water conservation,
around water recharge, purify the polluted water with the help of process, drip irigation,
sprinkler, full utilization of irrigation, water auditorship, water literacy etc.



Name of the activity : Find out an innovative solution to face the water crisis in your area

and study its effectiveness.

Purpose / importance of the activity :

..T.study.wat..candition.wate..challenqe.anl...
.cainfalt.in.Maharashta.:.

Proposed time duration for the activity :

..TA.d..his.activity...:.days..axe.euirel.

Materials and apparatus required for the activity :

.cu.Textboak..of.uatex...eeo.s.eCNNty...
..lenci..
.G)..Mobile...
44).Pe...

....s).Netebook....

Methodology of the activity : Detail information on the objectives, implementation and

effectiveness/use of the measures implemented in the area.

.Inf0.mmgtion.on.the..objectixes..Jmplementatian.and.
.e!fectixeness.af..the.nm easUTLs..impleted. in.the..axea:

t..Qhjectles..
Ihe.Mabareshtxa..state..jn.topical.xegtan:The..Axahian.
...s.ea.which.is.in.west.etAahaxasht.xa.lattudina.
.xet.extent..ot..Makaashta..Quthwestand.ogxtheagt
..monsocn..winds.and,.the.eQsten.plateau.region.qttects.
...the..Mahaxasht:.t..eCeiNEs..ot3.3.2:.xom..southuest
..Monsoan.sam.june..to.the..ehd..ot. 3.ept.emb.ex.....

ERforts.need.to.made.ta.alleuiate.the.watex.ta.crises
.In.the.Stote..and.pxoxide...adaquate..watex..to.the.
...A9xi.Cul.tuxe.industieS.t..and..Urbao..q.xeas.fox.the.
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nsumptian...tn..extensiye. publte QwazenesS.is.xe0uTd..to.inc:EQSe.with.the.helps.ta.p.public.pnts

.A,USes..

.J:.Used..when..it.ins.......

2:.Ke.seTYOk...and....qxound..atex. st0.rag.c..anc..IaRES..etc:.

Diagram /Photographs :

Irigatioy

Sectors Pie Chort e

(34



Concepts that have become clear during the aetivity :

Eallowing.year..ot..d.zouabtthe.ratn...iMex.CuXeot.
.WAtex..i.n.dams..aDd.x.eservix..of..gTOUDd4atex..has.*
.KAiNEd..cancerng.avex.theJang.them.Qvailabili.ty.at....uate..
What new things did you learn ?

IleaxD..abovt.Tzansitional.pesiod..The.9.stobex..i...
..a.tnsitional.pegied...clean.d'rinking..wate.i.mad.
..axailability..has.fo.Horcing..actixe.dzinkinq.water..
.SeCurity....

Conclusion :

..0r4anisatien.haYe.hel.build ed.in.al.oe.Mahaxashtsa
.thse..had.helped.pxcblem..instead.af.buildling..arqe.
..cJains..xEqUixÈs...Laxge.space.:

Write your own opinion /experience about the activity:
..I.Was.yeTy..bAARy.t.Seethat.sush.sMall..dams.QTE..
..50.helpful.ta.fight.against.water.cisis.

Cooperation from the parents :

(03.They.explained.nes. procedue.ot.building,.dams:..

).Parents..helps..uS.while..visiting,.sites...

Opinion of the parents :

J:.Cbild.ren.shauldtearo.abaut..uatex.cxiSis.

2i.Ihey.t.should.get..proper.knawledge..abavt.watex:
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Persons who have helped you :
..().Teochexs...
.(2)...P.aents..
(4).Eriends:...

List of the reference materials
..(Q).2ictvR.of.E.das.
.Q).Mobil.e.:...

Activity : Future water crisis can be overcomè by using water sparingly. How can water be
used sparingly in support of this statement ? Write down points about it.

Where thrift? How thrift?

Teacher'š feedback andsignature with date :

(36)

What are the benefits due to thrift? How ?



Briefly ..

Irrigation

The process of givingexcess wvater to crops other than rain water is called“Irrigation.
Water from dams, lakes, canals or other sources of water, river water, ground water etc is

used foririgation. One thing to keep in mind., when water from allthese sources is used
for irrigation, actually very little amount ofwater is used for actual cultivation or farming,

the amount of water that evaporates is very high. Some main points should be consider
regarding irrigation.

1. To make water available for taking crops in seasons other the rainy season.

2. Successfully harvesting more than one crop in a year.

3. To make available adequate water for cash crops.

4. Toget higher yield per hectare through proper irigation.

5. To do protected farming by providing reliable and sufficient water.

Unit 3 : Water Management

Chapter 2 : Irrigation

Main method of irrigation

Different methods are used for irrigation in Maharashtra. Two methods are mainly
use for irigation.

1. Watering from the surface of the land.

2. Spraying water from certain height on land.

Some main types of irrigation in Maharashtra
1.Well iigation

2. Lake/pond irrigation

3.Lift irrigation

4. Drip irrigation
S.Sprinkler irrigation

6. Canal irrigation

How irrigation done by using the different methods of water irrigation in your

surrounding/area ? Why different methods of irigation are used as per the need of water for

crops, soil type etc ? How the help of animals resources taken and different tools/techniques

are used for irrigation ? Why is the future planning of irigation as per the increasing area

under water irrigation ? So study of allthis is essential.
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Irrigation by 'Mot' system

Rahat"

Canal irrigation

38)

Drip irrigation

Sprinkler irrigation



Name of the aetivity : To study any two irrigation methods by visiting the farm in the area.

Purposc / importance of theactivity:
.Ja.atudy..xxig ation...the.Jmpoxtange.of..ixigation.a.
.is...to..4et.knaledge.ahout..ixniqatian.sy3tem..

Matertalg
Proposcd timedetion-fer the uetivity :

...:..Noteboak..

...3:..M9.bile...
p. Timeduretion

....Repil
..3:.Pen...

..s.Nsp.
Afeteriats end tpparatus reeuied ferthe-aetivity-:

..1o.do.thi3..a..activtty..:S.day:..d.ays.aTe. needed.

Methodology of the activity :Detail information regarding the use of any two irrigation
systems for agriculture, benefitswith place, area, crop type, cost and product etc.

I.nemate..axea.f.Nasbik..district.Xural.areq.at..
...Nashik.district.eg:.we.A0n.see.many.peopie.naxing."
..spxinklex.Qnd.cnnel.inigatian.

.ixigatien...

.An.sprinkle..irnigation.ue.can.See.that.sprinklers..e.

...

...9.Ne..pRH..pTEent.in.the.faxm.tuhich.xeqwies.less..

..watex..and.it.Iuns.an.el.ectrici.ty.but..ir.places..cwhich.
..s..closeto..cam.ox..xixeX.,wWe.can.3Le..a.cCAhnal...

..These..Cannal..irrigqtion..qre..cannecteod.with.these.

....watex..badies..JikeAam.o..TVeT.:..

.Ihese.caana.are.cannected!.to.water.bedies,.ahd.boing

..the.swtex.to..the..foxm.thxouht..the..canal.iriqation
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Diagram / Photographs :

Field

Ditch

or

Main

Loteng
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Concepts that have become clear during the activity :

...Depending-.an.type.o..c3ops.and..aNallability.o.sate:
.can...chaose.Iaxiqation..syit:emi..

What new things did you learn ?

..Jhe...plac..suhish.axe..neAx.4.bug.watex.badiea.
..4eDLTaly...e..ol...cannal..irzlgatsn.we..cars.ALL.

pexe...

Conclusion :....0..9u.eqion.diffexent..fondaexs..95e2..alifferent.

...y.pLs...0f....xigatian..

Write your own opinion / experience ahout the activity

...baye..enjayed..the..activity..uqg.vEy.
..3LL..Aere.havg.farmeS..sed. cliferendbh
...nigrate.the.axqa.foxmat.:.

Cooperation from the parents :

..Ihey.help.us.to.txayel..ane.to.sisi.seYLTal.type.of.
..i.xriqatian..u.S2d.Hoxms.:..

Opinion of Hhe parents :

-he..eaxliex...dyg..ter*,thexexx.us.ng.of.evele...
.siffexeot....xxiátian.sstem..used..chi.clen.shaulod.
...9et..kneun.thia
Persons who have helped you :

..0.Te-achexs...

.(a).Paxent..
).Fsiend.....

(H)..ocal.peaple.



List of the reference materials :

..(!.anMeaNs.......

....Hotexnet.:.
Activity : Prepare a drip irriggtion deiee to swoter a plant planted in the house/yard/

0dckyard with the help of an empty saline bottle or an empty water bottle. baseu ou that
calculate how many liters of water is soved if one nlont is irrigated. "Thus lhow may ers

Ot water willbe saved in an orchard of1 aerp oron ? Vrite the features ol this menod
Material : .G.Ent::.Empty..cuatex. ba:tl.e...().Injectian...
.(3).Thín.m.xubhex..pipe.:
(EA.Tape:x....

Proccdure :..Eix..xubbex.gi.oe..with.th.e.watei....
bottle..Luhich..should!..he.open.from.eeeper..

..app.er..pant.!x.. gyainge...ta.tba:t.rubber.
-pipe.keep,.the..battle..at.certain.height..$&.that.sw.tex..
...sheuld...#1ow.Jn.downwar.di.nectten..

Caleulation of saving yater :..Je.use.aTAUNd..one.botte..at.uatex
...to.a.plant.d.aily.bu.in.thls.ane.coatt:.4atex.and..
....can.se.be...uS.2d.ta..the.4aatex.plant...daily.bot.hut
...in.thiS..eRHSE.CASe.LWe.s.An.USLd.kt.enedAy.anly..oDL..
...bat+e..pa.per.day.thi3.kASE..we.need.one.

Features : .Lxt..lrl9atin.can.save.the.amountof

Teacher's feedback and signature with date :



Briefly

Unit 3: Water Management

Chapter 3: Water Acts andRules

Necd of Water act and rules
The availability and proper use of waterresources is the backbone of human development.

With the growingpopulation, theworld's demand of water is also increasing day by day. The

world population was 100 crorc only in ycar 1750. It was 250 crore in year 1950. It's became
500 crore in July 1987 and its became 600 crore in year 2000. The prediction is that 800 crore

in year 2025, so itwill be 1000 crore in the year of 2050, but the area of earth is constant, so

that gencrally the availability of water willremain stable. AS 71% earth'ssurface iscovered by
water, although 1% of fresh water is useful to plants and animal on earth surface for drinking.
On the other side, with growing population availability of water is decreasing per capita.
Water dispute with example

Government policy

Water availability is decreasing due to growing population, industrialisation, and
manufacturing. There is a dispute for water use in two countries or state. In last 50 years at
international levelthere have been 1831 compromises agreements done. In future,as called
the third world war can be occured in 21st century due to water. At present, the water problem
become very intense in 60 countries in the world. Water disputes are created inmany countries.
The number of water disputes are growing due to growing population and increasing demand
of water:. Because of this the water conflict is unavoidable in 21lst century.

Government policy means that the government formulates profitable policies for the
society in certain circumstances and issues order for their. inmplementation through circulars.

Water has been considered as national property in National water policy. The use of water is
determined differently according to availability. To meet various useful demands water is a

seasonal factor. Therefore, the water management code clarifies who can be involved in the
use of water.

Sub-basin wise planning is done according to diffrerent rules as the status ofeach basin is

different. While explaining the importance ofgovenment policies the policy of the govemment

of Maharashtra is meant here. 39.13 lakh hectare irigation capacity was created in state at
the end of 2004. Out of this irrigation capacity of 16.97 lakh hectares ie. about 43 % of the
irrigated capacity was directly irrigated. Over the last seven years, the actual irrigated area
has been around 43 % to 53 %. There is a big difference between the irrigated area and the
actual use of area.

Government policy is of paramount importance in reducing unauthorized use of water
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increasing irigation revenue, and
Subjects included in Government
1. Available water and its equal distributio
2. Use ofwater for irigation
3. Financial aspects ofwater resources
4. Water management
5. Use of ground water
6. Geographical difficulties occured in water resources
7.Crop structure

mplementing propermanagement ofthe irigation

policies water irrigation departments.

8. Water planning
9. Water tax
10.Organization for use ofwater and public particpaton

Name of theactivity :To study the water policy of Maharashtra state.
Purpose / importance of the activity :

....o.g.et.auare..abaut. wuatex.of.Mahaxasht,:..

Proposed time duration for the activity :

...0.day..is.TRuiTEd..

Materials and apparatus required for the activity :

...A.plastic..botth:.kettie..zsbbsx.,.aMal.a.csk..tunnsls..
...MiT.kex...,.cutter.,.etc:....

sector.

Methodology of the activity :Detail information ofwater policies of Maharashtra state, its

objectives, specificschemes and included highlights.

..J.Cut.the.top..cf.a.cleax.bctt/e.aa.shown.:.

.2:.Use..a.Iulex..tR.MAtk.measuting..t..JncTeMents.staxling:

3:.ðarting...abaut..2..#rar..the..bsttles..



PaCe..ŽeNETal..Smal).38cks...in.the.battor

6Iben...i.ll...he..botke.with..uwatez.:.

Diagram / Photographs :

Water
Resourée

Umbrella Legislation
Water ResouTe Aet |492

45)
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water



Concepts that have becomeclear during the activity:

..ypes.a.a:i.n.qayqes.

.Including,...gaduated...cylindexs.,.Jaeighting.94u9e..

What new things did youlearn ?

..The.fixst.knaun..cAinfal)..ZRCosdS.wexe.kept.by.the.
....ansi.eat..GXeeks.:....

Conclusion :

..A..aln.qauge.wanka.by..c.atehíng..the..falling...ain.in.

...the..funnel..

Write your own opinion /expericnce about the activity :

.Cepl.e..tiving....n.A+00.BcE...to.xecord.xainfal..

Cooperation fromn the parents :

..Helped..and..guided..n..to.o.th.e.acti xity.

Opinion of the parents :

..A..fomm..ot.precipitatisn,.an..ubich.xaln..watex.KeAchs
..the..egrth...

Persons who have helped you :

.(0.T.eachexs....

.().Parend:...
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List of the reference materials :

...sallestrd..Anfaapation.from..ny..p.eious...y.ea.

...acki..and.aso.sr.a thed..on.intexnet..

Activity : Mlake y ourown rules for use of water indaily life as well as for irrigation, industrial
use of w ater.

The motto of the rules

Rules
1.

2..

3.

5.

6

7.

10.

Teacher's feedback and signature with date :



Cnapter 1:Water Purificationand Sewage(Wastewater) Management

Briefly...

Turbidity of water

ctvater tlowvs through a river. it contains soilas well as other soluble substances.

Particles of such substances ore in susnended state in water. Therefore, the cieanliness,

ciarty, transparency i.e. quality of water is reduced. This is called "Turbidity or water".

Water purification is done toremove this turbidiv, topurify water and useable 1t.

Different stages of water purification
1. Pumping of water froma water source
2. Air mixing in water
3. Coagulation
4. Flocculation
5. Sedimentation
6. Sandstone water filtration (Filtration)
7. Disease Disinfection

Unit 4: Water Quality

Some equipments used for domestic water purification
1. The use of ultraviolet radiation
2. Ion exchange
3. Use ofozone gas

4.Filter suitable for taps

5.Life straw

6. Candle filter

Name of the activity :To study the design and function of any one of the water purification

devices for domestic use.

Purpose / importance of theactivity:

...Eresbwatex..is.Evndamental.A.0u.h.ealth.and. uell..
...being..

Proposed time duration for the activity :'

..I#..xequined..5.doys.tox.th.e.activity..
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Materials and apparatus required for the activity :

..A..quide..suho..uill.quld.e..abeut.puzifi.catiGn...oH.wqter.
.nateb.aaks..and..p.en....

Methodology of the activity :Detail in formation regarding the design, function, cost, utility,

benefits of domestic water purification equipment.

..:.Demestic:...

...aatex.puriiey..enueS.that.y 04.can.qet..clean..and..
.sate..dinking..watex..

2:..Jalate.o.othes.salvents..tha0vgh.a.semspecmeahle
....memb.rane..
..3:.TheMembex..bl.ocks.th...dissalved..solutes.that.......
...ontaminate..water...
.A:.This..tiltexati.an.pa0.ce .in.onG.aManq..the..nm9ti.....
...efective..methads.of.watE.puifi.cafien..



Diagram / Photographs :

Preliment Pimqry

.to.9.od..health.

clarifié

Primary
sludge.

Conceptsthat have become clear during the activity :

What newthings did you learn ?

..Qaeek3...

Conclusion :

..Eilteri.ng..uater...and..cO.nSminq..4Qod.quality.l.ead..

Aeration

the..funpl:.

Tonk

.Ibe.Pirit.kaintall.eeoTds.uEN. kept..by.the.ancient..

3econdary
clarfieT

Waste
activated
sludge

..A.xain.gauge..w.eks.by.atching...he.falling.xain.in...

Write your own opinion / experience about the activity :
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Cooperation from the parents :

..Helpedl.ca.nd.guldec..ne..ta.dO.al..ackixity..

Opinion of the parents :

.A.tanm.ot.p::.preaipttation.n.which.nainfal.uatex...
.KeacheS..the..earth

Persons who have helped you :

...s.Teahes..
...(2).P.or:ent.
..4).Fxl.ends.....
List of the reference materials

..J.callected..ntaxmatien..rom.my.p.reNdous. yEAN.*
..beok.gc.laa..3.2archecd..an.internet..
Actívity :1. Prepare a Sechhi disc to check/measure the turbidity of water. Do experiment of

'Secchidisk' under the guidance of an adult or a teacher.
2. Identify and label some of the household water purification devices given below.

Earthempets

PurtlreTBrass pot

Teacher's feedback and signature with date :

dife straw

(Ro filtex



Briely ...

Concept ofEarth Overshoot day
eyyear nature adds to our racreâe in various ways and man uses those resources

to deplete themn. Over the years, our Usage of resources was less than the natural resources

being added. Therefore there were abundant natural resources. This went on for many yeqrs,

Event

OLue day, we reached when we started using al that. nature has added. That is, there was

ter growth nor reduction. But oraduollysituation changed and we started using more than

wadt nature created throuahout the veor Our balonce in the bank of nature began to deplete.
This is called 'Earth Overshoot Day'.

Washing
mouth in
morning

Shaving in
morning

Bathing

Washing
Cloths

Washing

Unit 4: Water Quality

Utensils

Toilet

Chapter 2: Enviroumental LifeStyle

Cleaning
Use of
cosmetics

Rituals and
Nimalya

Events that pollute water

Pollutants

Paste contains different chemicals like phosphate, carbonate, fragrance

and multi-color chemicals. When we wash our mouth, these chemicals are

released in the water.

Shaving cream orsoap contains various chemicals like sulphate, carbonate,

stearic acid, ethanol, amine, fragrance chemicals. After shavingthese

chemicals are mixed in water in the form of foam and polluted water.

When making soap, we use about six to ten grams of edible oils, aromatic/

fragrant chemicals, dye, sulphates, carbonates, sodium, detergents.

Sewage water after bathing mixed in pure water.

Different types of soap are used for washing clothes. These various soaps

contain eight to ten grams of chemicals like phosphate. These chemicals

mixed in pure water through foam and sewage.

These release near about 20 grams of chemicals into the pure water

through sewage. Different chemicals are used for washing and cleaning

the utensils like phosphets, carbonates, silica.
For cleaningtoilet bleaching powder, acid, sulphate, chloride phenol are

used. The sewage created from this mixed in pure water.

Various types of oils, face powders, nail paints, perfumes, kumkum,

scented sprays, lipsticks are used as cosmetics. It contains about 18

different types of harmful chemicals. Due to this 5 to 10 gm of chemicals

mixed in water.

Incense, flowers and other pooja materials are used in Pooja/Worship and
other religious rituals. On the second day of worship, it become nirmalya.

Large water-insoluble idols of gods and goddesses, the artificial colors

used to make those idols, and other substances (plaster of Paris) are

released in water at the time of immersion.
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Name of the activity :Recycling of wastcwater that generated from domestie use of water.

Purpose / importanceof theactivity :

.Ta.check.the..suitability...of.watex.ato.:rag...

Proposed time duration for theactivity :

..J.taok..araund...day.o.the.actisity...
Materials and apparatus required for the activity :

.a).MObi.le....
.cCA.Pen...
..40.Pencil...
..Ao.Natebook....
Methodology of the activity : Detail information on how and for what purpose the waste
water generated from domestic use is recycled, its operation, cost, benefits, usefulness etc.

a.e.sbould..nat.waste.watex..t..shouldl.be.skared..in.
..Q.aleen.place....

....

).Rain9.praduç.plenty..cf.cl.ean.suate..sunning.eff...
..toads.,.TQcts..xock.:..

).Thgxe.ane.three..typers..of.skaxag..namely.
....8tQrage..in.xeaexO.lrS..such..at!.as...eanth..olams.
....and.pobds..
..R:.dtotage..n.,tahks.

.5:..toTAe..J).n.9ites..



Diagram /Photographs :

penetics
Moderate

52.l2isk

Risk

Risk
ModerateVModesate

Lifestyle

2ísk

Envionmert

Concepts that have become clear during the activity :

..xesh..of.purified,. watex..can.quckly.became.

....XL-.containminated.:..



What new things did you learn ?

..Eresh...cl.ean.and.pui.fied.tuatex..should.be.USRd..

Conclusion :

...Nater..hould.be.çtared.in.a.cos..d.axk..plaLe.

Write your own opinion /experience about the activity :

..Jo..pxEVEnt..RCantamingti.on.. anly..clean.stoTAGe.
..contalners.....

Cooperation from the parents :

..Helped..a.nd...quided..n.uhile.perfoxming...khe..
...4.ctivity.i...

Opinion of the parents :

.In..a4.xiCultuxe.Orld...w.atex..staxaq.E...W.atex.i.....
..Stox.ed.fox...l.oter..uSe..in.natumal..LuateY..3.au..ces.

Persons who have helped you :

..Mothex..belp.ed..ne.while.pertemáng..th.e.activitteg.

List of the reference materials :

.tt90k.help.of.ntenet..and..my.Pxexiaus.standaad..

..haaks.:..



XActivity : By which activity do we use water excessively while using water on an individual
level in daily life ? And also harms the cnvironment by polluting the water. List such aetivities
and complete thetable belowaccordingly.

Action Water polluting
factors

OMIT

Remedy/measures

Teacher's feedback and signature with date :

Water saving due to
measures (in litre)



Briefly..

Unit 4:Water Quality

Chapter 3 :Planning of Underground Saline Water

Desalinating the saline water of the sea : Need
We are all experiencing that the aroundwater level in India is going down day by day.

Water quality is also changing due to increase in pumping of groundwater. In addition, the

water crisis is getting worse due to change in the monsoon period.

12 states and union territories of our country have long seashore. If the sea water 1s

purified and desalinated at various places. the water crisis can be overcome to a great extent.

Desalinating seawater is very expensive but with the advancement of technology, the cost

has come downa lot. The water available due to the process of desalinating of seawater is

suitable for drinking, agricultural and industrial use. Using seawater by desalinating it, is

now becoming an option to address the world's water crisis.

Underground saline water

Saline water may not be just in the ocean, it may be underground. It is saline. There

are twO main reasons for this. The first reason is that salt water from the sea and creeks

seeps into the shoreline. This type is found in the Konkan belt of Maharashtra. Excessive

pumping of fresh water from the land on the coast creates cavities there. The saline water

of the sea began to percolate to fillit. Once this process is started, it becomes difficult to

use the fresh salt water for drinking and farming. This is because of the large amount of

pumping of water by humans.

This saline water and the fresh water do not get mixed. This is because the density of

these two waters is different. They have different layers. The lower water is saline water

and fresh water is found in the upper layers of groundwater due to recharge. Therefore.

Sweet water is pumped out first and then saline water is pumped out. In such situation, it is

possible to estimate after how much pumping the saline water will appear.

The second reason for this is that the natural condition of that area. Naturally in some

underaround places, there are saline water reserves. This area is called as saline water belt.

Now manystates and countries taking efforts to use saline water from undèrgound

reserves. Israil, Austrelia, North Africa, Carabian islands are leading countries in such type

of projects. These type of projects are now started in Tamilnadu, Andhra pradesh also, The

number of such projects in the country will definitely have to increase in the future.
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Name of theactivity : To study the work of any one state or country in recyciing ormanagement of saline water.

Purpose /limportance of the activity :

..Ia.study..the.week..of...xeCycling.a.managemoeITE.ot...

..3aline..uatex...

Proposed time duration for the activity :

...Ie..de..this...a.ctixity...week..is.needed..

Materials and apparatus required for the activity :

.....Noteback..... Recci.l.....

....2.Mobile..

.....3:..Pen...

...

Methodology of theactivity : Detail information regarding the plan, area, system, beneiitsetc of any one state or country regarding recycling or management of saline water.

...2axal.en..sea,watex..d is alination.plant.is..present.in.

...city..

..T.log eSt.aeuse..ot.0.smasis.:..

..

...Ahat..xeqion:.
..Making..Jt.capable..at.d.rinking.thern.it.will.b.best.fo...



Diagram / Photographs :

reshusater

Intersurace

Nate

dea level

Ba
floor



Concepts that have become clear during the activity

.2esalincd.plant..Canbe.u3ed.ox..making.gold.uatar.

What new things did you learn ?

L..l.eaxned..about.d.esalioatian.af.plaot..a.nd..i#.auwakgi..

Conclusion :

.Desalination.plants..shauld.be..build.by.countzies....

Write your own opinion / experience about the activity

.Ihad..J.egmn.to.find.. J.ofes.matian.and.,pictures t.....

Cooperation from the parents :

.Paxents..h.ad...h.elp.us.to..find..intom ation.qbout.

...desalining....

Opinion of the parents :

xam.this..2Xpeinmet.3tudents..can.learn..the..pxacess.
.of..d.esalinatlng...
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Persons who have helped you :

..0).J.caghers.
..(2).Paents.
.s..Exenda..
List of the reference materials :

.0).Mobile.
(2).Map..et.

Activity :Check or find out the diferences between saline water and fresh water based on

scientific methods and complete the table.

Point

Water
component

Taste

Colour

Odour

Alkalinity

pH

Method of
Agriculture

Use for

animals

Use for plants

Industrial use

Effect on land

Saline water

Nacl: HaQ

ßalty
Calourless

No omell
30 120 pm

aline Agrieultuxe

Cleaning

Makes land to can

infertl ty

Teacher's feedback and signature with date :

Fresh water

Ha0
Testle sS.

Colourle ss

Na omell

Fresh lWatex Agicukuot

Drinking
Watering plapts

Feather industy
Used foY Cnops



Project Report

Four units are to be studied in the subiect of wyoter security for class X. The following is a

I1st of tour projects based on four units. Out of these four projects, one of the tirst two units is

O De seiccted tor the first term and one of the next fwo units is to be selected for the second

term.

Name of the porject

Unit 1:Water Education

Visit nearby dam in your area, collect information about dam preparation, water
storage, watershed, water distribution and electric power generation from concerning
officer.

Unit 2 : Water Conservation

Take interview of a person work as a expert/Jalyoddha/Jaldoot in development of
watershed area or water conservation. Discus various components ofwater conservation
with him/her.

Unit 3: Water Management

Visit nearby agriculture office or water conservation department. Collect various type

of information about irrigation and farming methods.

Unit 4:Water Quality

Visit sewage management center / water purification plant in your city or village and
study its working.



Name of the projcct

.JNatex.edcatien..and..Luatex...co.0.32Xvatian:.

Necd / importance of the project:

..batch.a.ater.education.hs.,mutiple.cannctations.t

..traditianaly..refexs..to.the..formatt:.9.fo.rMa..and...

Project lReport No. 1

.an.-forml...educatien.pxogTAms.that.build.awaren.es
.and.kno.ulesl..af:a,wldle..aiety.af.watex.topics.:..

Hypothesis :

.Cansgring.uatEx.helps.us.by.auppltes...supplying..mane
Amount.ot.kuater.Eox...ngET.UIQge.:.

Materials andapparatus:

..An..expert.p.eH9n.uha..knaws..ahaut.wate..edueatian

..a...market..

Work Plan :

.ngtebook..

.Collect...ntaxmatian.....pxeparatian...9.dam.yater..storage.uyate..side..and.cuate.d.istibution..from
..encEnjn4..ofices..
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Description of actual procedure : Detail information of visited places, process eres **

..:..kaxeTDMent..of.Indio lounch ed..Jal..9.hakti.Abhiyan.

...n..256..watex..atressed.distacts.af.the.c0unt*y.in...
..two.phbasss.hetueen.julM.to..navembet..20I9..

.2:.Und.e..the..Tal.Shakti.Abbiuat.offi.cetS..9-x0un
..watex.experts.qnd.scientists...xorm.4.0VE
..nd.iq..4u0rked.uith.. state.an.d.lstrict
...Qistrict..to.pK.amate.. watex.conservatian..

.3:,ound.w.atex:..managEmeot..is..being.Jmplemented.tam
.4..Apail.2.020.n.seNen. itates.0anely..aujarat...
...Haryana.,.kaxnataka..Maba,rash.tzq..MadhyqPradesh
..J.Rajasthan..and.Utta.Pradlesh..

.A:..Jhe.Wel.knQwn..uatex..manaement..scheme.in...

...Ihdia...is.mpl.ementtion..of..natienal..water.m33ion:...



/Observations: Collected information, charts, tables, questionnaires, reference points for
discussion etc.



Conclusion with the help of tables / graphs:

Inference :

(66)



Suggested measures :

Reference material :

Self opinion :



Acknowledgement :

Required diagrams / photographs :

68)



Teacher'sfeedback and signature wvith date :

(69)



Name of the project :

Need /importance of the project :

Hypothesis :

Materials and apparatus:

Projcct Report No. 2

Work Plan :

(70



pescription of actual procedure : Detail information of visited places, process ete.



Observations: Collected information charts, tables, questionnaires, reference points for

discussion etc.



Conclusion with the help of tables / graphs:

Inference :



Suggested measures :

Reference material :

Self opinion :



Acknowledgement :

Required diagrams / photographs :



Teacher's feedback and signature with date :

(76)



Student's nameci...pexM.9.:.Sandecp.hab.a...

Class :

Term

(otn..Division : .C..

First Term

Second
Term

1

Activity
proceeding proceeding

Date:

Roll No. :...... Examination No. : ...

Evaluation Chart
Project

2

Teachefs signature

Written/Oral
exam

Total marks (first term and second term)

Certificate

3

RollNo........Examination No..

School

Workbook
writing

It iscertified that,Kumar/ Kumari .khebal...
Pusxa...âandeep.. Class X Division .....

stamp

(77

Grade

has successfully completed the activities and

projects listed in this workbook.

Total marks

Includingl to 4

Date:

Headmaster's signature



Notes

(78)


