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TR~ ITIRIEET IUaT 9eT & S AT HETdieT 3T[evdeh TRSTT ATvaTaal,
o o o [ C
=T 3TRIT feehfeoT STIUT UTuaTe Yoo de ouaTdIs! hodTd J5a.

o oS (2 * C
&= 1Y THREA sh ATl YeloT deeil=l YleT sh T ded.

() OISl F WSSO SavaE vl S auaTe Yeeh HiHeTeAT Herd

EFhI TEoloa STUeh HIaT gaehia 3TEY SHUaTd, g G0 0y d
M I XU YS9 I Fiedes 3. Ydsh HHare] Horqd gXreid
AT TS ATSUITEIE ST T o SUeTey ool YoH AR eI,
e [UgrEt, STHGETE!, Wesdddl, ddfekde ARFAEE o acdd

ST TohalT BT ATARTEIS! UTvlt 3TIUT UTedie URTeTHIaS] STavdsh STetod]

qroft AR AHIARI {l‘ér\lt’i.

() TSHTATEAT HaT 2ATHR & THaT, [O@id O SATeRd Joryd gRierd
TUATE TRST ARTOeAHR ST STES (3) =T 3THH g, & aredd 31

AT TRSTHT @ =IO Heeel SUgTd T8,

37) TR T TR

) T I FHW TR T

%) ST, 3T Tareg e, STetfar]d M

T) TR T (ShITaRem)

) GiEhideh d HIHS TARY, HIHUH, Teb, TARMERE IR 0N Thig]
SAFTOTR T,

(3) R TAfT=d shotodT UToaT=aT TRST=T ShAARI, FeTH Wieh=Iiean WeaehRId
T AT YehedTaed, Teifetd STHIA SR Ty, SUSiiteehe s o 9T,
o5 ANTRIHIAIE! AT GiEpide o STeAfcheh Hod TIQIaReE &5 aruel
oA USHTd UREgT Shid J5T.

(%) TS @R WITIRIT, FeTH WISk 33ael 3191 Uehod e T &9ia fad areur=n
e ey aTuRehea T 3ieh UTuT garhg farad et

(&) Tt Semge auid, fafay arRiaet oot aredrer ey (qete oot
TFRAR) el (feqdeidrn) dd foemd geq, FHaea miueomgr
e v adte.

¢.3 THTHIE T TS ANTEET

NI \J‘IC'N:I“ITI(\I‘CJI (HYS STe1/9sTel) HHATR, MRed rOIObI{‘I d YA

FOIMES!, T Tat @R 107 ST9<ehd, TT07r S0 Te, 37 SITT9eh, qroansit
Gard g faamT, I gtafei=an Tarel SHesT ST Ge9NTEeE ThicHsh 59
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ol STRIEST AR HIITA 3Tl 2712, TSATAeT U TvTeh STHHdeT hH] SHhudara]
g saren fafay faumi=r / =5 @g=n g9aie 9 SvaEEl TS
STAGUe e, foehrg o S0 IihRdT TehlcHish g 5ol 3TRIEE]

TSR 3.

¢.¥ TSHUHE a9 @l a9

() TATATA STAAT STRATT ST 3TTT9reh & HHTTeh AT fHabet, TIeRTeh STHHdI HHl
FAT A, ST JAH a9 FaT T fiear T STEUIRT AT AT Heeare

TG Hod S SHUAEE! ISATdiel STt Gage,  SFaens o a

npUdld ¢I$(C'I. RIS \rlcﬂ-iqur\ld, i\"l"-{I“‘l"l, Tt & AT "IC":\I‘Cl G fepan

SUGR T2 TS Tgalatd d TSI STol WUl SAaeITaHTET §Eehi hIEH

hol TTTEST, Weilel STee TehTcHTeh ST shiudrd Jeol.

31. ST ST, & UST=IHH, J5Tel o Yt ST,

ERGRIE qroft SO WA o TRAN NI

(%) TSI AT ITARIAT TI0T faferer Wi=aArdiet qroam=n fafay &emdiel am”
I IS TR AR el STEet S0 a1 Jedeh S8l auil Madehlictsh
AT Tl SIEe. q9, Tedeh HISAT o HeH YehoUTAT STAa STl SEiel <8l
AR SATETET ST JEA.  ATHIS TIH WISAUEH a9 § 3R a9 T TRId
TRUATT IS,

(3) STOTHU Tkt ST &, Tifeh- 3Tk STeieataier e o TAeRog Ue]
foraRT g qUE TehouaTead ekt o ol fed, ©n-e @RS gen
FFATER YSUIRT TS fIaRIa & uard Isct. U @ oY foarmd o3,
ehed o SHIIShHT AT o HISUT shofl SITEed.

(¥) SR Tehod o STOTdusl! Yehed AT i, gareaen faear &%, aue

TRTERON IEATT STHETH STHUITAR! I 3Teey LRSIl dXARITE, IRl

(2 o0 0 (2
g 3&RMY Uched U hIuqTd ITd. SHATAIT HATATT, Todl, HSTeA, iald, HEH,

OIS A9 o e IR0 IGRE] fafay Wedrdiel 9ol Syetsddd

YT eh ST o ATATERUIT SEeATed ATl SUCTeeaaT SRRl Tuferd
STEIER, FIA YT TUTRT 3TTe.

(&) TR d AT ITE=ATieT TETHR Fheur™ STSHE! Tear A el

.

(%) W& FTLH AT THSTRTER e Tehed Y& FHIUAd JUR ARl Thedrs

X o o L <
ST < SFRUATE TorRa]d 3T-o0T o e Hehod= o7 hel STeet.
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(\9) T QUTCETId STTev2eh Taiier SUCTecrl W STACATTTAT SHIvcTal JhedTei

& el SR e,

(¢) T T IR TR ST T, TAHIRT ThedTdlel [qawor JoTet!, Seed
AT TUTCHER 0T W SUATd Jget. fauiveRes, aiiea (e gfeen
STHUT=AT AN Fehodie FRSH, Sieed Afiehl [oaRoT Tl o qed (e ae
A UG UGS UIUATET oY 3TfYeh &I Blscl. UMl [ge ISl
e, qed e veEdt (foas 9 quUR) @8 Afereh! [adior Joreti=n oy,
AR FEHTH 0T HIedTe U Jget.

(]) IR T ST YSTATHT Toehe ShI0ATT dsel ST T YIS SToTeRIaY. G0l
TR el ST

(20) HTAT YOI STTYERIHIUT T MeR ThHIST (SCADA) 3TTeRa =T yoredt
TG HISAT T AT STAFUT YhouredT T aront fadiond geron o

(R2) TATETT [P HTHShH &1 Fehod [F2isT=TeT Ush R 374 STIUT SE e Yl ot
TSI SheT SIS

(3R) STETEUH FeheT=, TTaTe HERUT FHUTE!, Yehed SHRIHHTET Uh T WU

Jhed T & o I Goid STHeiedl, Yohod UTd &iEld S@iel, TRy
HTATTSTeh- ST, TaTeRUT of MR (Ecological) TE&T0T shed TTieT.

(23) TTRIS &3 o WRUTUTIST AT Theaidid! Seld A1 ATIES SUauard Jedie.

¢.'s ATTUR-UREST ATelies ARTE FHHT FHEUATHISTET Y i :

TSR TR AFTOT-YRASITAIC dohTed hHt SHYvATITa! Jelet HRUTdg e

(@ o
ql%en( AleniRel:

¢.14. TR TAHATLATIT
YIS 5o, Tl 9 iidsier  (QAHEHIeRT  (Recycled) /  3ToTaviiehior
(Desalinated) e TehTicHeh SATEATIHTT DT S0 A5

¢.%.] ATt HEARITIA o YTOR ATORT=A HIeTar

AT YRAST F HITUT ATHE ThTed 3778, T STorls FHHIOT hivdrd Haiisd ard
A foaae SToTdueT IR ShiEshai= Sholl STeet. ToT I HRTONA
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AR TR S8 ST 2Teeh ShTetd UraTeye Gloemerd aasrd, S ey

ST, JToTE YHaTOR STTTUT 31Teeh ShTeTH |IEHTET SiR Shvary Hedme- 5.

qrUITeT Heifed Fe faqmT=i qra—ey dedide gl SHerel SUHASHI, 6vds
AT FTYTHYT ST e T THIOATHIS T ShioTae [t st 3o

T el TRTEE TIR & AT A TS F T STATRTAT FT=IHIS! TR

A, AT ST HSes d TS SIeTIRES Hafed el SRS FHrehiicrs

¢.4.3 UTUTET SUGAT ATSAUATHG UhTcHIh (Haiei :

SET AT, SEeAd! SITaRIeH, STTETTdM SR ANRIRIUT & STTEiRTeh T
3TITOT STTTIeh eI ATes TTUATE HWTUM ST afed 3Te. e Toare aredt
AT TSl UTveTe UGSl SIefauaTdt TR 3. ¥ 3R e
FUITETS JETeT LRI STTEUT Shedt 3TTR :-

%) TSTISTOITe HISaUT & eI qT0areAT 9 STURTd o1 v,

) TR dfTequ oriferss oRfeadt & foum osi=mmmes =9
TG SUCTSET HA ST, ST BT ¥ .4% U &1 2418 9gvd
3. IUCTe T0aT WA e UM ishaT shotel WISUIUN, TEd: ARI
M, STRUITEET U INEvrel TR o7, hHRaiR o Aiaw=go]
CHARTHTEAT ATRTER T FISUTUATe Yehet o ATsHAT SIvATeaR o el Seet ifor
T4 qTogTe HRTUT SHHT FHIUITAIST TSIt & TS oA 30% TA:TIHAT shotedT
TR AT el STTeet. ATeE STIeh FRT e ferd fT9rER TaR shel S

3) INR-TR ST LAFTAROT (TB0T I).

¥) Y ST F STl GUire HXeI0T Yl o T[UTeT JTeau,

W) AR (Fedfer9m)

&) TTOT SToRuT=AT fafae YaSider (R Fagieh ST e : 3T, gruare
FHIITIA IR H0ITE WcAE S0 Aol SUIMETa! arogre (Haiid TR
(AT Fehe) T STeTei@re FeTHIEHuT HR0ATd TS, FHafdaqor groaren qrees
3TOT STCTCTETEAT STSATATER Wehed 3TITUT T-ATeiet ToTt ST ShTieTaeid JeRom
T TATT L.

w) TaEErSt Zom-ar qrol IR S 01 & Felid Hed ! o1d 3. A9
AT SUASHTTAR e Tl Sforot, Yert fem, weriatera faem soeen,
SIS E-ScaTd 8 3. JIARET Y5l Mod@ 30T Ao fSell diiest.
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FHTASATIA EI0T-AT ITSRTEAT AR G SISTetTea e aTaRTed faemd
HUGT 7.

¢) FAH-TMAT IF WcHET IS IAIEE! Aa9dsh qoarea] JReR 350
U T,

€.%. ¥ STHUTETT ATEMAA :

ATl ANTRER TS, STTau= ST SeTd shee ol IRl ST shell STTed.

T, Y 561 9 oTel aud 5 o G1-97 G0 Setell Segetrdl ST (Salt
Water Marshes) a1 HISUATT AVIRT YGHehiT (el AT Shodrel SHshA
TS hiel. TENhIeA [aaTdl Hh o RahRTE FAET M arame! THTerer a1
FIAHITT 3T, Tt Uot [ReAST o Helstel (ISuTor) Wihar Jisiel Tt
U o AT U Aged. BT TI0T RASATEAT SThTHE TSI
ATHATATS! STRTOT=T Wreia eaT FHTeT ST,

T SR Fadehiiers qUIIUEl T Jaraudrd d5e 9 STl IguuIHTe!
SRR Skt TohaT HET AR e SSTcHe FIdwR! Hivdld Jgel. TgHUT
FURT §8 N § A R o FEamidel aRaaaR SHerd ST
RECH

Fd SAGTR YaTd, STeT UGHUMER Foret =iy Savamamet enfor st S

AT GHUTSHAT ST JHaTR FRUATHIS] T TTHEReAET UehiAd o UehIcH®
STEChIM ST 3TR. NG, Tod TRhReAT JAERT [T JerhR ST

QUTeT Gereld Ge [T Teee STHeiedT, Teh! ST Qi T shiodrd

4.

¢ TG AT ;

Q) SToT G STTEShdT &1 ATesi-eh TeHNT, UreTeTor, freqor S7ior Sy
AT, Wcde o Uidey 271for §8 Jrean Home At Jafaett STeat. STol
YIS TET o AT ST AT STkl (H0T EI0ITamel Stel QIR
ST FHTSILT AT2IHeh T e

R) W FEHFIH d IMEEgedl Hases TEdH e, Fal S=TH6, STorer
STTTOT UTT Qe AT Hare gt eefer aiest.

3) TSI Hefdd ATYHIOMER, FRI o ST &5 Isig STol 9i8aur (3

- X~ o ¢
JIEL IALE) AN ehed SId.
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¥) ST &IUTR STSHieTa =it heuarTat fohthraaemi Sum s,

W) ST §€ STTHROT / TFHIRI HH! HI0! ATER YOI SIS FH0ITAT HeiaR

EREMK-CIBIGEEC

&) HIURS &, ITANT M1 T AR TN SR qWIRR o GeumTH
“STATTTT HALTE TTHIOT h0aTd TS, 319 YRR SHRCTAT T 8T ST
U A F STOTeArel GaE_Ee! 9 Uhedidd RIS (Eco
System) IS GTHHTATS! ATIEAT STTESA.

¢ & T o ATaY SN TE1ERoT

TaqeTcr=a 18] WI-ATA QeI &l W=aTd quare @i o STa@ S
ST Tk TR0 AT TURE STTT GAeR0TE, ATHTSieh & STk RO

¢\ T e

T[T YA STeT & Fenfed Fam gen enfor Haeei Tiehe STauam=l TS
BT TR, TERTE STerquslt e wiierehor oot deredid foramit iHesT /

ST / FHed  AHR A GHARD e armel Taeid ST
STTEYsh RO IO Adiier,
R. QTUTETR :

R.% T UTUT STURTE SAERAT :

IR & UTHIOT AW Tl STHAIET, SHIERIAT STEveh 3ol UIvaTg, SR
U QRO laET RIel SEet. e ST UTHOT qIol RaSATdier RN
eIl ARIAT TUATCUA X FRUATT ASA. YR SO AT AWl droft

RISAERIERT TS0 / NS Se-THIS! A GforeT 3Ueied AT AT

TRATERT - Y TS SHARIRIET (Sanitation) ToRdTd SHIUATT HIedTe- 5ol STeet.

el TYUT=AT ITUATIET G U T SUeTed ARl oY IgSe ey HehourHe Bl

Ul AORTAE! AHERIYU TRAT AT ATE, AT SUeTsddal foar &6

fafae @i / Iwar=aTa fdersrt STRIa Tt JTaRTe! ey aTTes 3T,
STTER ST 3TTaeah UT0aTdg UTHIvT ST arodrel TSl ARTeuaTame] qise

AMEY (Rl ) FOI IS5 ST AT T TS

Tt STcTed SFRUaT=AT TR UTael ITATEld. Fali= HToIREaT ATSidTe! ST
a7 AleTohg R qREIST SHXUT STTaT Wieed. e i, shiera S7IfoT A&t ST, roft

ST U= IS, SUAISUATT STeAIRTHIH EE '1?(’1°h$|{ q Ui BRIIRI <4|°1'1]H‘i'?}|

SR h0ITd JTET. HulHe =R e SIGISI '{Obllr(:‘-ich SAIHY enXIdl.
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IR 9T GTerET=AT ot HIge0T (3 a2 BT &eT) Shi0l AT shivdd Jgd.
A IR [T STRIESATTE! "STel aTiR 3TV & STTavdeh i

RIS, YSTeRIe U0t & 9JSTel JTea Gard aTuRT=AT STRIUTIeh T 18Xt JHTIiel
UGS SISToTTe URHIOT ST Torer afe HERoT Xuard dget. ¥8dl 9T,

e o) o o
UG llAen HlSH] AIHR AHen Uleenlll YRIAUHIA amT-?:lT QUL HISTHIY b UYldlol

AT SIS ATCTehT TUTTATER UTOTYREST BT ST AT Teselt ST 3TATeehd

TOT E0T IRGUATATS! TTAYUT HTIsHH A TTAT SIS,

AR ST UTHOT AW TSt qRaaT ST el giagren fFeee o
SHATATIATHE THIS FEeh{T THIAI0 FEHN el STTeet. WHER UTie eRIer §eT
3TTTOT TR e eRiel Srad T/ WIS HeeHT Jiear AT a1 ard
SHR ST HETeT ST ST v AT,

ST SSTUSF (AT TAET) o TAAEMIREU qHT TAEIRI0NT g9eetedT
TRTHERET 37107 2 AeehTed STUTe ATER STeterord Heard,

TRIG- AT STAHUeAT (AT, SR TSI RdT STaRetea It 0%
IO HARIIS] SUATed Bieel, 379 TRId €Xel ST, e HeRTs WgHuT =T
HeasM fafed sholedl AMHIAR AshaT hedHaR T Sietel Hqul FredTof
IATIRIIS] ST See 30T & TTeh Wil SR ST 3TE.

T qUATel TRST qUT euardTat, urvarel Haifed SUcTsddl oeld U3,

T Q0T fafEme SRuaTael aToar SIgTSTuse, STeTaRietoT, qroar fere

TR 91T (Water Rationing) 3T FEX hodid ISh HRARAET AT

HIIIIR TRART HXUATT AT,

.3 FHY UV JTRTY AR :

oA Tk quarel a9 i SFATEES HIoATd Al UIo SR e

SHIASTHT THd FHd [aermar  Yodel (e amed STeletl Jial auwhred &f iy

STl FIRIAT A @ faol 919 3. TR 5ol o [(gad ™
STEATATTEAR (23]R) JYBTERIGT U0 & SIeTgR ot Hfqy = eran 2’5
T THX TAD! STIHIAT HXUATT el TR, T R4 18T §FeR Tk
AMEEENT & TR, =N R onesans et e Ua% Tachd &
TaATETe! STTOTAT 335 ¥hdl. q9d, STolg T ATgun-AT ATTRERUMHes BRI

AT YTOAT=AT TR Yo7 ShRUATHIS! SR UTof deataet S 37, AT

TP HER e FaHTeT TedTe JUATh T XS I FeTH UrTed giaen qar
TG THEAA 5T 36T TTcT hicl. Teodl 0T 549, Shedl ATAREAT 314
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TTOT SARTOT-T TUehiT GeH FaamTaTett 10Tl STEel. dd< AT aroft SIrom=41 ieh
T T fet STTeer.

AT Yok SIASTHIATG/ &1 o qResardl @ SeTet Aaiel shietd
TS 30T §X FXUATHE ATHe (o o STOreaaeTae e Shiar]
STHCTSSITEUN Shefl STEet.
TN AT TTUT STIRTAT SHTFeTHd GERON FHIUATHR! Xod Jelel STeier ofel
ohisd FHil.

%) TTCet ST, UST, 9oTel, Y STt o A:HTRAT / QA oehRoT SUeTed
UM ST TR ATIR 0T,

R) EFHIGA TEEC qTOTYEaT.

3) ST ARyt ETE 3¢ T AloTehT TR TToTT TR oT SHereT Iafel.

¥) AR STATYT o 7T foeiRoT et A ST J TRRET0T ST,

W) ST AT " faRAR, G STIUT SATfehteRIuT" ShTH @R FHIul,

§&) STOTHU UeheuTe TRaTaNe0T o feRTag e vl

o

) IEHAT, U™ IcaTe, U=l WEAar AT didiel faferear Jeleuarars|

TR S FaROT STIOT STeTdu o HHl Yald TehITcHeRIuT S0,

Q.3 ANk TR ATURTE AR :

3TTIITIh STTeIaETIATHTS! YOI / R0t JEIeTSrToT ST/

%, W AT WA, fafay Tl Uishaid S e, SURIUTHE

ETAF HEET! Ho, ASUTIAER TA:HIHAT THew ST AT FHHar-aiTed
SRTEHAT FHT e [ARTe. HowaRd & qoarE HEiRa TRl (A
F2RIE) TFHHT FHIUATHT T SHedl Tfest. T ST STRTHT JT0areR. I ishaT

3TTTOT qETOR SHRUATHTR! TIcIed shot STeet STUT 3ifH <uTd ¥ Higurvar

(Zero Effluent) &3 TR
. Teh Tyrorel = HY, Tohem caTUerr 2AfieR YHIONT SfYes UIONaa STHUT-AT
AR HEAHT SlNeh SToT 3T8elol TS S0l SA=ed 3Tl o AT 3TEelod

TR STerdud o= mieom ffead seledn e ER 3tgq et
ek STeTEaRRIRI, THOT A TSI, Ui Ueheh ScAGATHIS AT JTofeTR,
e AT HaEHI SUeTed Solel TIull, I EBhIROTER SUeTed
HTelet TToTt 3 TiieaT JTuarET (e SieX) aTaR aTel queiiel JUATd aTel. ate

Ut SR STEATATHE 3R Wieuvar fads onfor ieureare uede
o < R (o [a o0 [a > (o
foqsi, @ Aol STEae SRl Wiedreral Sauid 3Tdet. ade Sl
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IEATAT odes UUamel TRST Ul HOIMET WG IR dTE
STEAAT ST HIeTTH S fafre e 27fvT |rest = quetter F
IRTTSITHE HSvaId ITcA. AN G&AT, T ditsh @Al TRI@R
RO F SAdusll a9 WTEeonel qeaT 9aY Shadiet. 3T ot
SHETHTIEIST AT .

3. U 2 ST SUE-ATd FT SR ST UTe=T ST A5,

¥, 99 HIS T Y IMRIE e I ThIST (SCADA) o) 3TeiRa
AT ek feha T2l URHETI TTe Sgaier.

4. TIIET (heT) UTOITeRIeT STOTSUieRicr AR HHT SheuareaT SeT Ty, e o

AR AT, THATIR STsHal shotodT JToarel aiR SIvar aTeT qect. Tieedl
ZUT, AR HIEHTOT TTsHAT HETIT Yo Toh Y. =T TR STHeiedT e
& GRS ST Ydsh e Wial 3 §9R ST Ul Ak T
I A0 ITASHAT STl U G-I 37 0l ARTON-AT TR
=TT 0T 5.
V. 3T IUT e ST FdTSHS TTele eEmed, JeMTEa! sTetrar 31id
SUHT TGS [ f-H 0T Ao

¢. QA 3UFelel WU | FeTETd SievargEl ®eR UishAT shell S,

HERTS UGHUT 20T HeeareaT MeehT-2i=T @Iofe SudeledT qTogTea S

o . o [aNaY (e [
HEIAT shed Tlles!. AR A QO AT Gl AS{haAT &ATAl

e 1Y c{Uf‘lllet.‘Sr\l AU <eldl.

R.¥ IV ATURIATSIE UTUN &R
R.%.% UTRfRfaeht YU (FHITARM) :

T, oIS, ST &R (FFR) 70T Seceirear STHAT JiF1 iRfeedisn
TUTGH TV STIAEUATT FgeT STIUT el SIFemeoT, e, FguuT fohar g g0t
AT TS0 AT TT0T ST STTEveh Nfeet. JRUSIAIe] SHeehmHaRg STuT 31
STe3 STHTIRG el TEI0T THIvATd et

R.¥.] SAifeurh faere ffaet :

TS (SH3T) TTTaRIeT R hH] ShUTaTa] 5T I 3Tk ST hgiT Wishal

cno Yrol AURIA ST QU] AHY °|'1{U¢IIHI<5(\I HI(‘HI‘E:\I('I cherl.
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R.¥.3 Wosfaee ffaet

AT STATE haiel ST ST I8¢ ¥ W6 ! 371, TgIeTT Tehod
o o o cc 0 a a [a
U S 1o, deard: STeffaeld MiHdIes JToaret Suctedt st gid e,

AT, e WIS Taid e, forega FTdentar st uroft ufvemes Jefauand aa

3178 1 aruTT, Toele Mt sheaaR, SR STuRTeh AT qoTd: SU=NT &1 -ATal. 3T9M

qUATET TR ST HRUATIS! T SH0ATd Adiet. ATl TR STeATarea
oo Tt AT TSI 0T STTet e, TR AN TR 3Tt
T = TUTTEreTt ot ofe / BIedT / el STAtaed JehodiT areT SUard Aot

T 35T ThodTHIa! (TR RS [&hH) el 3Ttk Yeohod Teb 3T, 319

Tehod ITSRIA FTelSiieh WISTT YRTIE R deare {orehdid shiudrd ddior.

R.¥.¥ HHHAUT (TNSAT ATVATHS ACIATETY)

ARAHaETes TUaTel <81 &1d !, FERTId TMeSal JodTiie! HeaHae-Tare]
TTAT el ST, TR ATHIT ST Heqel o ASHIReAT |l FRi07 Seuarehi
TSI Tl ok o Jsat.

R.¥.4 THSH :
ST QAT AT UIvATel IUcTed! SHHl g TRl & BRe diTell ISR

TEHet T &TaT 3118, T GHeATa faeh SHaT, STerer &= 3 guuT

Had ddUQIHIC?I SIS enX YT SHldRden UF&(’L

R.%.§% TOHATES :

TSI Sgcieh T ==l &TTHT STRd. e YR 3UeTsd EUIR SToTHN Hifed
3TTEd. qAMY, AU M AT SToaTede &l a1 getiedd hdl ad ATl

HRUT AR &1 THh T Tewh o [FHEATIR ThR 3R, TAd d STARH

AT STel SSUITET, Tk ATEdehish Rl qee Tded SUshH UM aTR Hdl I3

.
R.¥.9 fouT =N :

OO ST ST hR0ATE T ST H3 HISAT 9 HegH eROTeAT ST

rdHlﬂﬂlﬂﬂlH, Hlcdled U4 e‘I'.%C’i.
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Ro. VW fare & e &Rt

gd STt STOT Heteiia TRferdies Tem It YReToT HRogTea arstal e 21
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MAHARASHTRA STATE WATER POLICY, 2019

1. PREAMBLE:

Per capita water availability is decreasing due to ever increasing population. Also,
due to rising food demands, rapid industrialization and urbanization the stress on
water management is increasing. As an effect water management has emerged as one
of the 21st century’s grand challenges.

In September 2015, the United Nations 193 member states including India, committed
to the 17 Sustainable Development Goals (SDGs) to be achieved over the next 15
years. SDG-6, "ensuring clean water and sanitation for all” has placed "water" firmly
on the global agenda. Without water, the other development goals - such as ensuring
healthy lives, ending hunger, boosting economic growth and others- will not be
achieved. Further, SDG - 12 - "Ensure sustainable consumption and production
patterns" and SDG - 15 - "Protect, restore and promote sustainable use of
terrestrial ecosystems, sustainably manage forests, combat desertification and
halt degradation and halt biodiversity loss,” also are equally relevant. Thus, to
achieve the targets set forth in the SDGs, it is of utmost importance to effectively
develop and manage the water resources.

The distribution of water resources is uneven over a large part of the State. A large
area is, therefore, water deficit whereas a small part is bestowed with abundance in
water. Large part of the State has already become water stressed. With the threat of
climate changes the situation is likely to deteriorate.

Water being a State subject, State of Maharashtra had framed its Water Policy in 2003
which was subsequently revised in May 2011. Since adaptation of this policy,
significant positive changes have occurred in the water scenario of the State.
However, some of the issues and challenges faced in the state water sector still
continue and require policy reforms.

Government of India (Gol) has also revised its earlier policy and released the National
Water Policy in 2012. Gol vide provisions of clause 16.2 of the National Water
Policy, expresses the intent that the states may revise and align their respective state
Water Policy in accordance with the National Water Policy, keeping in mind the basic
concerns, principles and also a unified national perspective.

With this background, the State has again revised its Water Policy in accordance with
the National Water Policy for addressing certain State-specific concerns and
challenges.

2. SCOPE OF THE POLICY:

This Policy applies to all the line departments, semi-government agencies of the State
Government related to water, local bodies, bulk water users (domestic,
industrial/commercial and others) and the citizens of the State.
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3. OVERVIEW OF THE STATE:

Maharashtra occupies the Western and Central parts of India and has a long coastline
of about 720 km along the Arabian Sea. With population of 112.4 million, as per
population Census 2011 and geographical area of 0.308 million sg. km, Maharashtra
is ranked 2" by population and 3™ in terms of area. Maharashtra is highly urbanized
with 45.2 % population residing in urban area.

The State enjoys tropical monsoon climate and is semi-arid. There exists an extreme
spatial and temporal variation in the rainfall pattern in the State. The average annual
rainfall in the State ranges from 400 to 6000 mm. The State witness frequent drought
conditions. Almost, 42.5 % area of the State is drought prone. Gross cropped area in
the State is 22.9 million ha (2015-16), net sown area is 17.19 million ha and area
sown more than once is 5.929 million ha. Half of the State’s population is dependent
upon agriculture for their livelihood.

4. WATER RESOURCES OF THE STATE:

The area of the State is covered under five major river basins namely Godavari,
Krishna, Tapi, Narmada and West flowing river basins. Also, a very small area of
North-Eastern part of the State comes under the Mahanadi basin. The estimated
average annual availability of water resources of the State is 198 Billion cubic metres
(BCM) which consists of 164 BCM of surface water and 34 BCM of groundwater.
The storage capacity created through State Sector water resources projects is 42.85
BCM as of June 2017.

Except the West flowing rivers, Maharashtra shares remaining four river basins with
the neighbouring states. Various inter-state river water disputes, tribunal awards
/agreements and decisions on water sharing have limited the use of surface water
resources of the State to about 126 BCM, of which 69 BCM (55%) contribution is
alone of west flowing river basins. The Cultivable area of this region is very limited
(10.6 %), comprising narrow strip of 50 km between Sahyadri ranges and Arabian
Sea. Hence, there is a limitation on local use of entire available water. The entire
water available in basins of West flowing rivers can neither be used locally nor can be
transferred economically to other basins as the rest of the basins are separated by high
altitude ridge (+610 m). On the other hand, remaining four river basins having 89.4%
of the cultivable area has only 45% of the water resources. Due to these constraints,
about 42.50% area of the State lies in deficit or highly deficit sub-basins. The State is
experiencing water shortage and recurrent droughts.

The State is divided into 1531 elementary watersheds considering river basin and sub-
basin boundaries as the base. Watershed wise groundwater assessment was done in
2013-14 and it revealed that net groundwater availability is 31.48 BCM and annual
draft is about 17.07 BCM.
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5. WATER RESOURCES DEVELOPMENT AND RELATED REFORMS IN THE
STATE:

Since independence and in particular after formation of the State in 1960,
significant investments have been made in water sector which has resulted in:

I. Increase in irrigation potential (surface water) from 2.74 lakh ha to 68.37
lakh ha (State Sector: 50.36 lakh ha, Local Sector: 18.01 lakh ha) by June
2017. The actual utilisation of potential created through State Sector
projects in 2017-18 is 39.50 lakh ha.

Il. Effective management of the drinking water supplies to majority of the
cities and towns as well as augmented supplies in the rural areas.

I1l. Achieving accelerated industrial growth.

IV. Increasing hydropower capacity from 290 MW to 3684 MW up to March
2019.

The State has also achieved following milestones in water governance;

I. Water Users’ Association (WUAs) have been empowered under
Maharashtra Management of Irrigation Systems by Farmers (MMISF) Act,
2005 and its Rules. WUAs formed till September 2017 are 5326.

Il. To regulate the water resources within the State, the Maharashtra Water
Resources Regulatory Authority (MWRRA) has been established under
section 3 of the MWRRA Act.

I1l. To regulate and facilitate sustainable, equitable and adequate supply of
groundwater within the State, the Maharashtra Groundwater (Development
and Management) Act, 2009 has been enacted, which empowers MWRRA
to regulate groundwater resources of the State also.

IV. For auditing the bulk water use the State has established a separate office
at Aurangabad viz. Chief Auditor, Water & Irrigation, Maharashtra State.

V. The State has received first prize in Best State Award category, in 2018,
for its excellent work in Water Management Sector.

6. CONCERNS AND CHALLENGES FACED BY THE STATE WATER
SECTOR:

In spite of large investment and reforms in the water sector, the existing scenario of
water resources and their management in the State has certain concerns and critical
challenges, prominent amongst them are listed below:

6.1 Growing imbalance between demand and supply of water:

Rapid increase in demand of water due to population growth, urbanization
and changing lifestyle has created a considerable gap in demand and supply.
This has posed serious challenges to water security. Conflicts amongst inter-
sectoral, inter-regional and the upstream and downstream water users in the
basin are increasing. Access to safe water for drinking and other
domestic needs still continues to be a challenge in the rural area of the
State. The conjunctive use of surface water and groundwater is still
not considered in urban areas.
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6.2 Uncertainty in availability of water:

There is a wide temporal and spatial variation in the availability of water
resources within the State which may increase substantially in future due to
the impending Climate Change, causing deepening of water crisis and
instances of water related disasters; i.e. floods, increased erosion and
increased frequency of droughts etc.

6.3 Limitation to access to available water:

There are limitations for utilizing available water in Eastern Vidarbha due
to difficulties in diversion of forest land, and in Konkan region due to
topographical constraints.

6.4 Lack of assured access to allocated quota of water:

There is no assured access to the farmers for their allocated quota due to
deferred maintenance of the water resources projects.

The delineation and handing over command areas to WUASs is very slow due
to lack of funds for carrying out restoration & rehabilitation of the
distribution system to design parameters.

6.5 Low operational efficiency:

Lack of proper maintenance of the created irrigation infrastructure results in
low water use efficiency. To strike a balance in the investment on
completion of the ongoing water resources projects and that on maintenance
of the existing infrastructure through limited available resources is a
challenge.

6.6 Significant gap between IPC & IPU:

Bridging the gap between Irrigation Potential Created (IPC) and Irrigation
Potential Utilized (IPU).

6.7 Depleting groundwater resources:

Groundwater, though part of the hydrological cycle and a community
resource, is still perceived as an individual property and is being exploited
inequitably without any recharge obligations leading to its over-exploitation
in several areas. Presently, seventy six watersheds have become over-
exploited and four are rendered critical.

6.8 Losses in Urban Distribution Network:

Reducing the Non-Revenue Water (NRW) and Restricting domestic water
use within the prescribed norms particularly in urban areas is a key issue
which needs to be addressed on priority.

6.9 Deteriorating Water Quality:

Release of untreated effluent by the industries and urban local bodies is
deteriorating water quality of both the surface water as well as the ground
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water, causing reduction in availability of safe water, environmental and
health hazards and damages to aquatic ecosystem.

6.10 Lack of accurate data base and trained human resources:

Adequate data base required for informed decision making is not available.
Also, the trained personnel who can address the concerns and challenges in a
scientific or technical manner with modern tools and techniques are not
available in adequate numbers.

6.11Encroachment in  Natural water Bodies and Drainage
channels:
Natural water bodies and drainage channels are being encroached upon and
diverted for other purposes. Ground Water recharge zones are often blocked.

6.12 Achieving Ultimate Irrigation Potential:
Achieving ultimate irrigation potential of 126 Lakh ha. (56% cultivable
areas) at the earliest, considering the present pace of growth in agricultural
sector is essential.

7. APPROACH TOWARDS FORMULATION OF THIS POLICY:

In furtherance to the National Water Policy and in line with the best global practices,
the State Government intends to ensure balanced and sustainable development,
management of the water resources of the State by way of a holistic, inter-
disciplinary approach, thereby addressing the various concerns and challenges faced
by the State Water Sector.

7.1 Objectives of the State Water Policy:

The aim of the State Water Policy is to apprise all the line departments, local
bodies, agencies working for the water sector, industries and all the water
users of the State their rights, roles and responsibilities along with the planned
strategies, expectations and directions of the State Government for
achievement of specified objectives. These objectives are broadly:

I.  To ensure clean water and sanitation in the State.
ii.  Building resilience to water scarcity and drought.

ijj. Judicious and strategic sectoral allocation of water among different
water use sectors.

iv. Equitable distribution of water and assured access to allocated quota of
water.

v. Protection of ecosystems.
vi. To protect and enhance water quality of surface as well as groundwater.
vii. Increase in productivity and efficiency of water use.

viii. To make systematic transition from the water resources development
mode to an integrated water resources management mode; with
appropriate reforms.
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7.2 Water Policy Focus Areas:
i. Engagement of stakeholders for inclusive water governance.
ii. Strategic planning and prioritizing investments;
iji. Continuous monitoring and updating the policies;

iv. Demand Management;
v. Improving Water Use Efficiency in all water use sectors;

vi. Increasing quantity of usable water;

vii. To adopt good governance through transparent informed decision
making to achieve objectives of equity, social justice and
sustainability.

STATE WATER POLICY

8. ENVISAGED STRATEGIES:
8.1 Stakeholders Engagements:

Ensure stakeholders' involvement for a long term sustainable change.
Emphasis shall be given on consistent stakeholder engagements in building
certain degree of consensus on change in the prevailing water use practices.
Stakeholders’ opinion shall be taken before taking major decisions. Views of
water users, policy makers, experts in the field, non-governmental
2organisations shall be ensured in the decision making and reform process.

8.2 Sectoral Allocation:

Water allocation across different user groups e.g. domestic, agricultural,
industry, eco-systems and other uses is an effective policy instrument to
manage the water resources sustainably for increased resilience, economic
prosperity and quality of life for the present as well as future generations.
Properly structured allocation policy can boost the economy of the State.

Sectoral allocation of water shall be optimally structured with the following
objectives:

1) Meeting basic human needs.

I1) Sustaining basin health (Eco System).

iii) Maximizing the value of water.

Iv) Enhancing the water use efficiency.

v) Achieving economic development of the State in sustainable manner.

Sectoral allocation need not be uniform throughout the State. It may vary project
to project to cater for area specific requirements. The project specific sectoral
allocations of available water resources shall be done by the competent authority
as specified in the extant laws. Water allocation between different uses will be
done to meet critical needs, sustain basin health and maximise the value of water.
Following principles will be observed while deciding the sectoral allocation.
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(i) The State Government is committed to respect, protect and fulfill the
formally recognised human right to drinking water and sanitation. The
first priority and charge on water shall be to meet the basic safe water
requirements of each human being, which include water for drinking,
cooking, bathing, sanitation, personal hygiene, related personal or
domestic uses and water required for domestic livestock;

(i1) After meeting the prescribed norm-based basic safe water requirement of
human being in the service jurisdiction of the project and subject to the
sub-clause (iii), the importance to other water user categories in allocation
will be in the following order:

a) Other Domestic Needs.

b) Agriculture and agro-based industries.
¢) Industry, Thermal Power Generation, Hydro Power Generation.
d) Eco system.

e) Other uses such as water for cultural and religious ceremonies,
recreation, amusement, sports etc.

(iii) The order of water use set out above may be modified in a particular
project at the discretion of the competent authority, with reference to area
specific considerations such as prevalent land use pattern, activities and
means of livelihood, cultural and spiritual values of water to indigenous
citizens etc.

(iv) RBA shall distribute the bulk water entitlements to various users within
the project wise sectoral allocation as may be decided by the competent
authority.

(v) In water deficit years, allocation criteria (deficit sharing percentage) for
different uses shall be determined by the regulatory authority considering
the views of the stakeholders.

8.3 Integrated State Water Plan (ISWP):

ISWP has been prepared to ensure balanced, sustainable development and
management of the State’s water resources (surface/sub-surface) with the
effective inclusion and participation of representatives of all basin water user
entities, various categories of water user, other stakeholders, various line
departments. The integrated plan is developed to promote the balance
development among the different regions/ basins, especially for minimizing
regional imbalance. Water resources planning, development and management
in the State will be guided by ISWP.

8.4 Water Resources Planning and Principles Thereof:

I. The water resources of the State shall be used, conserved and managed to
provide the maximum economic and social benefits for the people of the
State and in a manner that minimizes regional imbalance and maintain
important ecological values within river and adjoining lands. The water
resources of the State must be planned, developed and managed with a
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river basin and/or sub-basin as the unit, adopting a multi-sectoral and
Integrated Water Resources Management (IWRM) approach. Integration in
planning will be achieved between;

(a) Soil moisture, direct precipitation, groundwater and surface water.
(b) Small water harvesting structures and conventional reservoirs.

I1. The availability of water resources and its use by various sectors in various
basins in the State will have to be assessed scientifically and reviewed
periodically, for instance every ten years. So also, the water planning of
each major and medium project will be reviewed after ten years. Base year
shall be taken as year of 1st impounding of water.

I11. The water resources projects must be planned by taking into consideration
social and environmental aspects in addition to the techno-economic
considerations and also considering the impact on the project affected and
beneficiary families, local governing bodies. Projects and programs shall
be planned and formulated taking into account full range of costs and
benefits.

IV. The water resources projects, including hydropower projects must be
planned, to the extent feasible, as multi-purpose projects with provision of
over the year storage (carry over storage) planning for adaptation to
Climate Change. The anticipated increase in variability in availability of
water because of climate change will have to be dealt by initiatives to
increasing water availability in various forms, namely; soil moisture,
ponds, groundwater, small, medium and major reservoirs and their
combination.

V. The planning of irrigation projects in water deficit and highly water deficit
sub-basins must be done on eight-monthly basis.

VI. No irrigation project shall be commenced unless all statutory clearances
are obtained. Comprehensive investigation and detail project design shall
be completed prior to commencement.

VII. No project shall be commenced without ensuring adequate budgetary
financial stream until its completion.

VIIl. The distribution system in the water resources projects, where
technically feasible and economically viable, will preferably be through
pipe network. Particularly in area having limited irrigation facilities
projects with pipe distribution network and micro irrigation must be
planned to spread the benefit of available water on a larger area. Lift
Irrigation Schemes shall be promoted with micro irrigation system (drip &
sprinkler) through pipe network distribution system with the participation
of beneficiaries.

IX. Untapped ground water potential shall be developed and used
conjunctively with surface water.

X. The command area development activity will be a part of the project
planning and shall be executed through a multi-disciplinary approach.
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Xl. As a part of project activity, baseline socio-economic, environmental
and ecological surveys must be done in the project benefited area and also
in adjoining influence area to assess the impact of water resources project.

XIl. Enhanced economic viability norms for the projects located in hilly areas
and in saline track (khar-pan-patta) will be framed.

8.5. Sustainable Approach for Mitigating Demand-Supply Gap:

The State Government will adopt sustainable approach for mitigating existing
demand-supply gap with following strategies:

8.5.1 Integrated Water Management:

Integrated management of surface water, groundwater and manufactured
water (recycled/desalinated water) shall be promoted.

8.5.2 Demand Management and Water Use Efficiency

There is a mismatch between supply and demand. Considering limited
scope for new storages, existing resources shall be used more effectively.
State shall focus on demand side management and promoting the uptake of
more efficient infrastructure technologies e.g. micro irrigation, water reuse
and more efficient appliances etc.

Concerned line Departments shall prepare action plan in respect of
strategies as defined in this policy along with measurable targets, resources
required and the time lines for completion of the targets to State Water
Board and State Water Council for approval. State Water Board/ Council
shall periodically monitor its implementation.

8.5.3 Integrated Planning for Maximizing Utilisable Water:

The demand for water is increasing rapidly due to growing population,
change in the life style, rapid urbanization and industrialization and
economic development. Therefore, the availability of water needs to be
augmented to meet the increasing demands of water. The strategies
envisaged to achieve this are:

(i) Rainwater harvesting and maximizing the direct use of rainfall.

(i) Maharashtra has a typical Geographical pattern with skewed
distribution of rain fall resulting in limited availability of natural
water resources. Nearly 42.5% of the Geographical area at the state is
water stressed. There is need to supplement the fresh water sources
by exploring options of reuse of treated waste water particularly in
the urban area. Emphasis be laid on collection and treatment of all
sewage using cost effective technological innovations and minimum
30 % of the recycled water shall be reused to reduce the fresh water
demand in next 5 years. Comprehensive policy in this regard shall be
framed by respective department.

(iii) Inter-basin transfers (Diversion Schemes).
(iv) Protecting and enhancing quality of surface and subsurface water
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resources.
(v) Desalination.

(vi) A system evolving benchmarks for water uses for different purposes:
I.e water footprints and water auditing shall be strengthened to
promote and incentivize efficient use of water. The ‘project’ and the
‘basin’ water use efficiencies need to be improved through
continuous water balance and water accounting studies.

(vii) Water saving in irrigation use is of paramount importance. Methods
like aligning cropping pattern with natural resource endowments,
micro irrigation, automated irrigation operation, evaporation-
transpiration reduction, etc, should be encouraged and incentivized.
Recycling of canal seepage water through conjunctive groundwater
use shall also be accounted.

(viit) Agricultural irrigation water use will be kept in check by providing
economic incentives to farmers.

8.5.4 Water Quality Management:

The quality of the water resources shall be protected to preserve their
usability in sustainable manner for the peoples of the State. The State shall
establish a programme, to control discharge of any pollutants to the surface
and groundwater including the sea and saltwater marshes of the State. This
programme shall also include the establishment of standards and acceptable
limits for discharge of any pollutants into these waters. Urban water supply
and sewage treatment scheme shall be integrated and executed
simultaneously. Domestic water supply bills shall include sewerage
treatment charges also.

The system of third party periodic inspection shall be introduced and
stringent punitive actions be taken against the persons or entities
responsible for pollution. Polluter pays principle shall be adopted as
provided in the laws and regulations. Strong regulation to stop water
polluting activities shall be initiated.

For the effective control over water pollution in all sectors, and also to
monitor maximum recycling & reuse of water, an integrated approach is
necessary by all the water stake-holders together. For this, a high-power
Apex body need to be formed, under the leadership of Environmental
Ministry of the state and with members from all the water users line
departments.

8.5.5 Conservation of Water:

(i) Water conservation consciousness will be promoted through
public participation, training, education and awareness campaigns,
incentives, and disincentives and penalties through regulation
mechanism. Program on water literacy should be launched right from
the primary school level so as to create awareness about the
importance of conserving water and quality thereof.

(i) Conservation of rivers, river corridors, water bodies and
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infrastructure must be undertaken in a scientifically planned manner
through community participation.

(iii) In urban and industrial areas, the rainwater harvesting must be made
mandatory by the relevant State agency.

(iv) Measures to control evaporation from the water bodies shall be taken
up in a cost-effective manner.

(v) Tendency of wastage of water shall be monitored by monetary
penalties/ reducing the entitlements.

(vi) "Water Resources Conservation Fund” shall be created with the
participation of Corporate sector, Industries and Urban local bodies.
The funds thus raised shall be utilized for conservation of the all
Natural Fresh Water and Water Bodies and overall Eco System in a
sustainable manner.

8.5.6 Intra and Inter Basin Transfers:

Intra and inter-basin river water transfer from surplus Basins to deficit
ones shall be undertaken on the basis of merits of each individual case
after evaluating environmental, social and economic impacts and inter-state
water sharing obligations.

8.5.7 Water Governance:

The State Government has recognized the need to have appropriate
regulatory institutional and legal framework in the water sector. Necessary
amendments shall be done in prevailing statutes with a view to ensure that
there is a certainty in the role / responsibility / functions and powers of
MWRRA and other relevant in-line departments.

9. WATER USE
9.1 Domestic Water Management:

Adequate domestic water facilities shall be provided to the entire
population both in urban and in rural areas including water required for
animals. Disparity between norms for water supply in urban and rural areas
will be removed gradually. Efforts should be made to provide improved
water supply in urban and rural areas with proper sewerage facilities.
Development of eco-friendly sanitation shall also be promoted. Multi-
purpose projects shall invariably include a domestic water component
wherever there is no alternative and adequate source of drinking water.
Norms for permissible per capita consumption of water shall be different,
in different basin / sub-basin depending upon the availability of water
resources.

A perspective plan to meet rural domestic water requirements including
water for animal shall be prepared and steps taken to provide adequate
resources for this purpose in a phased manner. For new water supply
schemes, drawing water from storage reservoirs and only through closed
conduits shall be mandatory. The existing water supply schemes drawing
water from canals or rivers as a source shall have to be converted to draw
water from storage reservoirs with closed conduits in a phased
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manner. Integrated use of other sources including groundwater shall also
be explored.

In urban areas, the rainwater harvesting shall be made compulsory.
Groundwater use plan shall be necessary document with the development
plan of new townships. Assessment of groundwater shall be carried out in
urban areas taking into consideration the quantity and quality of the water
available, so as to plan for conjunctive use of surface water and
groundwater. In urban areas, the electronic meters shall be used to measure
the water supplied to every consumer. A rolling programme shall be
undertaken to prevent leakages and unauthorized withdrawals in all
reticulated water supplies.

The community will be effectively involved in the planning and
management of drinking water supply and sanitation facilities in the urban
as well rural areas. The community level organization and appropriate local
level bodies / community organizations shall manage, operate and maintain
these services on day to day basis. —

Water Budgeting and Water Auditing, prompt compliance of
recommendations and shortcomings pointed out in the audit report which
will lead to water savings.

In water resource planning of the basin it is assumed that at least 80% of
the water used for domestic purpose will be available for reuse. Therefore,
it is the obligation of local bodies to make available, entire quantity of
generated sewage, for reuse after treating it to the standards prescribed by
the MPCB.

Considering limited availability of water to meet future requirement, a
suitable legislation targeted towards water budgeting, water accounting,
water rationing and punitive action in case of default, shall be mooted to
regulate domestic water supply.

9.2 Agricultural Water Management:

Agriculture is the dominant water consuming sector in the State. Low
water use efficiency and considerable gap between IPC and IPU are the
major concerns in the agricultural water management.

As per Maharashtra Water & Irrigation Commission Report (1999), the
ultimate irrigation potential of the State through surface and sub-surface
water resource is 126 lakh ha. The cultivable area of the State is 225 lakh
ha. Thus only 56% of the cultivable area can be brought under irrigation.
Further, due to rapid urbanization more and more water is being diverted
for catering the needs of domestic sector.

On this background, State Government shall strive to create enabling
infrastructure to promote micro-irrigation. In remote areas micro irrigation
with solar pumps will be promoted. Water intensive crops like sugarcane
and banana will be brought under micro-irrigation in first phase. Also
cropping pattern requiring less water shall be promoted.
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Command Area Development and Water Management (CADWM) works
along with correction of system deficiency in canal network will be
implemented for providing assured supply of water to each farm / field in
the command.

For improving water use efficiency in agricultural sector the State will
focus on:

Q) Conjunctive use of soil moisture, rainfall, groundwater, surface
water and recycled water.

(i) Volumetrically measured supply of water.

(iii) Pipe water distribution system, wherever it is technically feasible.

(iv) Proper upkeep and maintenance of the existing water bodies and
their distribution systems.

(V) Expeditious implementation of Extension Rehabilitation &
Modernization (ERM) of old schemes.

(vi) Auditing and Benchmarking of the water resources projects.

(vii)  Optimal distribution of water and integration of water resources
services with agriculture services to increase productivity, crop
yields, cropping intensities and enhance the diversification of
agriculture.

9.3 Industrial Water Management:
The strategies envisaged for industrial water management are:

(i) AIll industrial units must endeavour to reduce their water footprint
over the time by optimizing the various industrial processes,
modifying the equipment, recycling wastewater and creating
awareness amongst their workers. Accordingly, industries shall be
encouraged to recycle and reuse water and follow the policy of ‘Zero
effluent’ in the final stage.

(i) All industries /industrial bulk water having annual water
consumption of 1 million m3 or more will be required to publish
Annual Water Report, giving the account of annual water entitlement
as per the Criteria determined by the MWRRA, gross annual water
consumption, water use per unit of production, harvested rainwater
used, water recycled and reused and fresh water used. The Annual
Water Report shall also cover information regarding permissible
effluent discharge and actual effluent discharge, its test reports etc.
The Annual Water Report shall also set out the proposed plan of
action including the methodology to reduce their net water footprint
over the time with specific targets along with its achievements.
Industries will submit their Annual Water Report to respective RBA
and also to MWRRA and shall put the same in public domain.

(iti) Priority will be given to agro-based industries in water deficit sub-
basins.

(iv) With an objective to reduce the burden on fresh water resource, the
State will promote the use of recycled water for cooling purposes. In
the first phase, all thermal power plants within radius of 50 km from
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urban STPs must be switched over to use treated effluent of STPs.

(v) Water intensive industries will be permitted only in sub-basins
having average annual water availability more than 3000 cubic metre
per ha of Cultivable Command Area.

(vi) Groundwater exploitation by the industries shall be regulated in over
exploited and critical watersheds.

(vii) Water bailed out from mines must be treated before releasing it into
natural streams. MPCB authorities must monitor the quality of mine
discharges. The water so bailed out from the mines will be used for
providing irrigation benefits to nearby areas.

9.4 Water Policy regarding other uses :
9.4.1 Ecosystem:

Rivers, water bodies, aquifers and wet lands will be recognized as
ecological systems and must be protected from over exploitation,
depletion, pollution or contamination and degradation. Rivers will be
protected from any form of construction on their flood plains and from
excessive sand mining.

9.4.2 Thermal Power Generation:

In order to reduce burden on fresh water, the State will promote use of
treated and recycled water for TPS.

9.4.3 Hydro Power Generation:

Installed capacity of hydropower stations in the State is 3684 MW.
Theoretically, water used in hydropower generation is non-consumptive
in nature, provided the hydro projects are planned as multipurpose
projects. However, at present, the water which is being diverted westward
for power generation, across Sahyadri ranges is not being fully utilised
after power generation for other uses. Efforts will be made to optimize its
use. The sites for conventional hydro projects in the State have already
been exploited. Small /mini/micro hydro projects coupled with irrigation
systems will be promoted wherever economically viable. The State has
some attractive sites for Pumped Storage Schemes (PSS) which will be
developed preferably on PPP model.

9.4.4 Pisciculture (Inland Fisheries):

Pisciculture is a non-consumptive use of water. Maharashtra has a good
potential for Pisciculture, which will be developed in a planned manner to
generate revenue as well as employment opportunities in rural areas.

9.4.5 Tourism:

Water based tourism is also a non-consumptive water use activity. It
does not require specific water allocation. It has a very good
employment and revenue potential. However, while developing
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tourism, measures must be adopted to keep the water bodies clean, and
pollution free.

9.4.6 Navigation:

Most of the rivers in the State are not perennial rivers; therefore the scope
for year round water routes is limited. However, this aspect cannot be left
out in water resource planning as it is the most convenient and
economical mode of transportation. Water links in tanks and reservoirs
could be used for local transport and as tourism activity.

9.4.7 Aviation:

Water aviation will be promoted in the submergence of major and
medium dams with due care as to preservation of water quality.

10. GROUNDWATER DEVELOPMENT AND MANAGEMENT STRATEGY:

Groundwater must be recognized as a common property of the society held in public
trust, for the use of all, subjected to reasonable restrictions to protect all water and
associated ecosystems. The State has already enacted Maharashtra Groundwater
(Development and Management) Act, 2009 for regulation of development and
management of its groundwater resource.

The strategies envisaged for groundwater management are:

(i) Groundwater will be conserved, protected, regulated and managed in
accordance with the extant laws.

(i) The regulation of groundwater shall be in consonance with the
principles of non-discrimination and equality, the principle of
subsidiary and the precautionary principle.

(iii) Priority charge on groundwater shall be for drinking purpose.

(iv) Adequate measures must be undertaken to ensure that present and
future generations will have access to sufficient quantity and
acceptable quality of groundwater.

(v) Quality conservation and improvement for groundwater is very
Important. Since reversing of groundwater pollution is very difficult,
State will take necessary efforts to reduce and prevent pollution and
degradation of groundwater. It needs to be ensured that industrial
effluent, residues of chemical fertilizers, local cesspool or soak pits
do not infiltrate to the groundwater table.

(vi) Based on the encouraging experiences from the pilot studies in the
past, the participatory groundwater management will be up-scaled in
the entire State.

(vii) Groundwater entitlements will be given based on preceding year
recharges. Necessary mechanism will be established to monitor
monthly entitlements. Special initiatives will be taken for
groundwater recharge with water of acceptable quality. It shall be
obligatory for water users to adopt groundwater recharge measures to
compensate for the water extracted by them.

(viii) There will be a periodical preferably a biannual assessment of the
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groundwater potential on a scientific basis.

(ix) Aquifer mapping studies will be undertaken to assess the
groundwater dynamics and its occurrence.

(x) Rain water harvesting and aquifer recharge projects will be taken up
on priority.

11. DROUGHT MITIGATION:

The State has been facing recurring drought conditions due to uneven and
unpredictable monsoon. Strategies identified for drought mitigation and management
are:

(i) The objective of drought mitigation measures must be to reduce soil
erosion, augment soil moisture, retard drainage of rainwater and
improve the efficiency of water use.

(ii) Relief works undertaken for providing employment to drought
stricken population will preferably be for drought proofing. Water
resources development and management works will be given top
priority.

(iti) Drought mitigation program must be implemented with active
participation of Panchayat Raj Institutions and NGOs.

(iv) The State shall involve the corporate sector for undertaking drought
mitigation activities as a part of their CSR activities.

(v) ‘Jalyukta Shivar Abhiyan’ program will be continued as a long term
drought mitigation measure with adequate technical support and
target of 5000 villages per year.

(vi) Subsidy scheme named ‘Magel Tyala-Shettale’ shall be continued as
a drought mitigation measure.

(vii) ‘Gal Mukta Dharan and Gal Yukta Shivar’ program for restoring
storage capacity of water bodies by de-silting and making adjoining
barren land fertile will also be implemented with community
participation and CSR convergence.

(viii) Priority will be given to water resource projects in drought prone
area.

(ix) Micro-irrigation shall be promoted in drought prone areas.

(x) Soil Water Conservation measures such as mulching, poly house,
green house, hydro gel, etc. will be promoted.

(xi) Less water intensive economic activities shall be promoted in water
deficit and highly water deficit sub-basins.

12. WATERSHED DEVELOPMENT:

(i) Integrated watershed development and management plan will be
prepared for each watershed which will form the part of sub-basin /
basin water plans of the State, and must be implemented through
community participation.

(it) Watershed Development Program will be implemented on priority in
an area devoid of conventional irrigation system owing to natural
constraints to provide soil moisture security and to ensure minimum

MAHARASHTRA STATE WATER POLICY (2019) 1 6



water needs of the people.

(iii) Watershed Development & Management programs will be
implemented with convergence of various central and state
government schemes, with an objective to increase the productivity
of rain-fed farming.

(iv) Watershed development and management activities shall be carried
out from ridge-to-valley in a scientific manner. Typical watershed
development program has several components. Appropriate
components depending on topography (shape, configuration of slope
of land), nature and depth of soil cover, types of rocks and their
pattern of formation, water absorbing capacity of land, rainfall
intensity and land use shall be selected. In the planning and
implementation of watershed development works and related
activities, the involvement of geologist must be made mandatory.
Detailed geo-hydrological investigations will be carried out to ensure
that the substrata are amenable to augment groundwater recharge.

(v) The works undertaken under watershed development program will be
geo-tagged for monitoring the progress of work. Performance
evaluation of water conservation works done earlier will be subject to
a periodic review by a third party, comprising of representatives from
Agricultural Universities, WALMI and NGOs working in the water
sector. Outcome of such evaluation shall be used for planning,
designing and implementation of future schemes.

(vi) Since watershed development works / schemes are carried out as a
part of Government schemes through public money, entitlement/right
on the augmented recharge of groundwater will be treated as
common right of beneficiaries in the watershed. Beneficiaries shall
provide requisite undertaking setting out clearly that they would
share the benefits reaped from the watershed development works.
Such undertaking must be taken before selecting the watershed for
development.

13. FLOOD MANAGEMENT:

Seven per cent of the geographical area in the State is flood prone. Flood
mitigation and management strategies envisaged are:

(i) While every effort will be made to avert flood related disasters
through structural and non-structural measures, emphasis should be
on disaster management as an option.

(if) Flood forecasting methods will be modernized using setting up of a
real time data acquisition system and forecasting models.

(ili) Frequency based flood inundation maps will be prepared to evolve
flood management strategies and an emergency plan for mitigation of
floods and management for each flood prone area. Habitation and
economic activities shall be strictly prohibited in the food plain zones
(prohibitive zones —with 25 years return period flood) by the local
authorities. The phase wise program can be implemented by
concerned local authorities to remove existing encroachments.
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(iv) The State will develop Decision Support System (DSS) for flood
forecasting in flood prone areas addressing state/site specific issues.

(v) SMS-based flood alert system must be developed in flood prone
areas.

(vi) Emergency action plans/disaster management plans will be
periodically reviewed and updated by involving people in flood
prone area. To increase preparedness for sudden and unexpected
flood related disasters, dam break analysis must be carried out.

14. MAINTENANCE OF INFRASTRUCTURE:
The policy for maintenance of water infrastructure will be as follows:

(i) The responsible authorities of WRD including Irrigation
Development Corporations (IDCs), WUAs and other water user
entities, will maintain the water resources infrastructure and facilities
in their respective jurisdiction to continue to get the intended
benefits.

(i) Annual maintenance plans must be prepared by the respective IDCs
on the basis of Irrigation Status Report, Report of Dam Safety
Organization and inspection reports of the officers.

(i) The State Government will undertake Maharashtra Water Sector
Improvement Program, with focus on Activities related to Dam
Safety of old dams and Restoration of old canals distribution systems
required to be carried out as per the provisions mentioned in the
MMSIF Act 2005 in the delineated command area of completed
project before handing over the same to WUA:s.

(iv) Repairs-Rehabilitation—Restoration (R-R-R) of traditional water
harvesting water bodies such as ex-Malguzari Talav, etc.

15. INSTITUTIONAL ARRANGEMENTS:

(i) An autonomous centre for research on water policy shall be
established. This centre will also evaluate impact of policy decisions
and advise on policy matters with changing scenario.

(i) "Centre of excellence" in water sector will be opened with
international collaborations to promote the soft skills, to learn from
global best practices and disseminate the same after assessing its
state specific suitability. Innovative ideas will be incubated at such
centres before they are rolled out for wider use.

(iii) E-modelling platform will be developed to support integrated
planning, operation and management of the water resources in the
basin with global support.

(iv) Capacity building of existing research institutes functional in water
sector will be done with necessary collaborations with national /
international institutes.

(v) Innovative ideas and programmes in water resources sector must be
encouraged, recognized and awarded. (e.g. best performing WUA,
best performing city in terms of recycling of its sewage, city having
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least NRW etc).

(vi) Continuing research and advancement in technology will be
promoted to address the issues in the water sector in a scientific
manner. Adequate funding will be provided for R & D activities and
also for updating the existing technology, design, planning and
management practices. R&D Advisory Panel of internal/external
experts will be established for steering and monitoring research
activities and validating the same before role out.

(vii) Key persons will be provided with sponsorships for higher studies /
specialization and exposure through international cooperation
activities.

(viii) Collaboration with State educational institutes will be done to meet
the changing need of the skilled manpower in the water sector.

16. MONITORING AND INFORMATION SYSTEM:

(1) Reliable and appropriate data and information essential for effective
management of water resources. A modern integrated monitoring
networks for hydro-meteorological, water resources and water use
data with information management system, shall be established on
real time basis. This will sustain and support planning, project
formulation and implementation, operations and decision making by
the River Basin Agencies, all water users, water service providers
and other agencies.

(2) All State agencies, departments and all entities - public or private,
that collect, maintain, collate or archive hydro-meteorological,
related water resources and water use data shall contribute data to
information system after ensuring its validity and accuracy. All such
data shall be in public domain.

(3) The State shall monitor and take appropriate measures through
community involvement to address problems like unacceptable
depletion or raising the groundwater level, salinity or similar
problems arising out of prevailing water uses.

(4) In view of change in water availability, change in cropping pattern
and diversion of more water for non-irrigation purposes, the
irrigation potential of the water resources projects completed before
ten years shall be reviewed realistically.

(5) All water user entities shall publish annual water accounts and water
audit reports. Such reports shall contain all data relating to water
quota, actual water use, pollution levels, losses, leakages,
unauthorized withdrawals, recycle and reuse of water, including
return flows, treated effluent water quantity, and per unit
consumption etc. All such reports shall be in public domain.

(6) The Water Resources Department shall undertake the benchmarking
exercise in all the projects in the State, in a phased manner, in such a
way that all projects will be covered. The State shall publish annual

MAHARASHTRA STATE WATER POLICY (2019) 1 9



benchmarking report of water resources projects along with analysis
and recommendations for improvement, every year by 22nd March
i.e. World Water Day.

(7) Water auditing shall be made mandatory for all Water Resources
Projects. The service providers shall be accountable for providing
measuring devices for volumetric supply and for giving the account
of water use in various sectors. The cost of such meters shall be
recovered from the users in phased manner. The Water Resources
Department shall publish annual water audit report of all water
resources projects, along with analysis and recommendations for
improvement, every year by 22nd March i.e. World Water Day.

(8) The Water Resources Department shall collect and compile data for
water storages, water use for various categories of use- irrigation
potential developed and utilised, water charges levied and collected
and all other such relevant data. The State shall publish annual
irrigation status report every year by 15th September; i.e. Engineers'
Day.

(9) Remote sensing coupled with Geographic Information System (GIS)
shall be used for sustainable management of Water Resources,
covering all extensively spread water harvesting structures including
irrigation projects. This will include information on runoff, flood
management- mapping of flood plains, watershed management,
management of irrigation in command area- for estimation of acreage
of crop and production, silt accumulation in dam etc. This will
facilitate availability of real time data in public domain leading to
transparency.

17. WATER CHARGES:

Water pricing plays an important role in regulating the water use and ensuring the
efficiency of water use. The State has already entrusted the responsibility of tariff
determination to MWRRA. The Authority is further guided by following Principles
in finalising tariff structure;

a) The Authority shall function in a transparent and participatory
manner, conducting public consultations & hearing before deciding
upon the tariffs.

b) Authority shall ensure the realisation of at least norm based recurring
expenses on the water infrastructure initially, as well as cost
reflective water pricing subsequently in a phased manner.

c) The recurring expenses shall include operation and maintenance
charges including electricity charges, spares, consumables,
establishment and administrative charges, overheads and also the cost
of special repairs (restoration and retrofitting of structures) including
replacement cost of any component of the infrastructure (viz. control
gates etc.), required to ensure sustainability of the system, water use
efficiency, user access to avail water rights and equitable water
distribution.

d) In order to meet equity, efficiency and economic principles, the water
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charges, as a rule, shall be determined on volumetric basis.

e) The pricing of water shall encourage its efficient use and reward
conservation.

f) Recycle and reuse of water after treatment of sewage water to
specified standards be incentivised through a properly planned tariff
system.

g) The cross-subsidy among various users categories will be removed in
a gradual manner.

Necessary amendments as may be necessary shall be carried out in the extant law
to achieve above policy objectives.

18. PARTICIPATION OF THE PRIVATE SECTOR:

The participation of the private sector will be encouraged in the planning,
development and management of water infrastructure projects to introduce new
ideas, new technology, innovative financing, management expertise, improved
quality and cost effectiveness of water services and accountability to water users.
Private sector participation in development of pumped storage schemes,
development / operation of large lift irrigation schemes, water treatment plants,
water distribution systems, and wastewater treatment plants shall be promoted,
wherever feasible. External funding at reasonable rate of interest shall also be
promoted in water resources development and management.

19. IMPLEMENTATION AND MONITORING:

Various targets mandated by ISWP and the SDGs are to be achieved in time bound
manner. The Respective Line Department shall prepare action plans to achieve these
targets as well as for implementation of the strategies envisaged in the policy. These
action plans shall be finalized by State Water Board and approved by State Water
Council. State Water Board shall regularly monitor its implementation. State Water
Council will review the progress periodically.

20. REVIEW OF THE POLICY:

The State Water Policy being a dynamic document would be periodically reviewed,
as and when needed, to overcome the future water sector development and
management challenges.

[Note :- In case of any discrepancy in english and marathi version of State Water
Policy, the provisions in english version shall prevail.]
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