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"It shall be the duty of every citizen of India, to protect and improve the natural
environment including forests, lakes, rivers and wd life, and to have compassion for
living creatures” (Article 51A-Constitution of Indi a).
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L (
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2TNTLICTNTDTT. 0N PRN0D  HedT  TOIT wéw:gposa (eco-system) &
PVTOINTOT 3owm€©mﬁ&§d.
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TVPIION JINEF  FORAD  MFT  TPeS, RND  D[OOD DT LIIONE
BHBTY FOBWWWITT. 9B NP WOB:TRNT WOTONT VTP T I0N¢ TIZTY
WTHER TOBWDHIL.  TP0RTY Oy TUINTY FOND WIATT ¥WOOR FIFH WO
% OINOOTOR YWD, z‘iradézs@&@s @@mﬁﬁd@) (geological time scale) «ep
N @Qéﬁmﬂd%, DBOTT TN FROAOT BOWITT WHHe WTT TWBHOT
BOP) BRT TOWD TRETHIT.
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R0ICB %6%&% aw%@%mﬁ %m@%—a / B QOTO3REN /RO Navicol] NTITS
/ B 29 / TPOTORF WFPT DITORS ) f&‘@ﬁé QT ESRPTON FLIOMOTT.

1.2.0 33 =3 e %iz‘é% QWTRB:—-

QAT BWIRET TCO WA OPTNY TS 83 DI FYRY W, FRHT QRCH
3 3UNTOIHIT.

RETO.TO: T WPHO YOI AOT  NEDACOD  TTIVEOTW  WLRTONTWONTY,
WBOR LBRONOT &3 NI

QeRa3e: T (in Scotland and Ireland, a loch) 2.0t 2R@NGY, (Fwe©
SATTY D DONHT R AT BIPRTY  ANET) Foeod
BOOTONTTONT, WTOW  FRWOWOT SFITTONT, IO ©Fm 9T eI
DRONPOT DOV VT VTN BHCTTNTTT.

Beonm’, RITO: WX QONT: 00T PIFCIRT  TRF  TPed  AWIOL
GBRNONOT SR BTNVZTT ) xmg—@ S0 OTw0 3RT JRTIDJBRY ~eT
ROTTE AR DQ.

P RETO: 5RNN0T &I F0w @3@@% PONT TWeSTY A0ETLT JeTH.

C0TTT RITO: NPT TS A JOT BT, TTPITON  TRT W
pste¥ninietatfater:t ziracémﬂd%, TOOINT VeONR TITWOIN0EN VWIOF NP0
TLeBTONTOT.

38 (BYRY QY Q0T 3BXNTIT) GRNS: WORRLRT AOT RTOJOPTNTR,
BR0DTN WIINZIT TVBTY 9NIPTF, TZOZ T B3TODLY WEBLOMEI
TEES.  wiRT TOTOD FDRY  LOBTERENA NI RO FPFORNFWN, VTT
TOXT [HHOID e, e, T, WL, TRV TONAYT  STICHNT.

(Ref: www.water-alternatives.org)

OT NOWS 3T, FIW WRIIoWH HBIT TFT  AOT  WOJORNID,
DONPOT  WOHBLRNTVT  TTWEBTONVST. DONL  ACOV0T  HORPF NI
BEETBZ), TR IEOWVOTLR  STORTRORIITT.  INJBPIF, FoZ EnT
B 83, IONPoT IR e BOOITT. (Ref: Karnataka Community

Based Tank Management Project).

TOXT T Q2T 3003, ITTTO: IT WP FTREBONG  TOLROFLNTY,
TOOLITLD  TOTWINVRYTOOT, ITOD DTTH W AWT  TOF  T00LF
D[ORNY OB BEBRF I VAT FIHONTIIT.

30 oxme 3RV PR oiRPDe NS FFTY ToNLIRT 20T Ie.
VD WDIWOT VT, BONRA, FOTZXZHWH! R DOT DTORLRNG. §T
W) BRY A0BR AT DY AT, AONLIL BREMTOND, WOST RO
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DT, TP DDFD DT TSN DRONL DI QI3 Wngnen
DYTORMHTT. BRFD Y WehT TWeBNYY IRFTY 0y SoNdnd FVNR
2LNTOSTVTH. PNReYE, TOXC FIF I [TRIX QWES Iy TTeIND
R2loNfcin

© 3R9¥: WITN Q0T V0T Y. MTPITN LR TeTmNIIT.

* 3 WTT TRPHTY J0STT JTI, SWOITVT TTES. DOF HBLVTONT.
1.3.0 ERJTJeH S Iy IR D[TH:-

WBI, 3388 DI 0P IVTHNOFIL T®, 3T B TYNY w7, DDTTT
DBOBOI HeOT BHIHHHEOZ AHPOY. IR, TouT VHIPTNGOS 33 I, 38
D[OW B FINFOIHIT.

1.4.0 sTeFwds 33 ‘N’Odiﬁ DY @2@%@@ TRRTT WRIACH 2014:

%0 ©BD0 BRY WPW0 ATRED[T 0BT FONTHBALORIVT 0¥ JeOT TWe3.
SANE ATO BHReITY Qe QTWTVT VTP AEW QYT ATWTVW. TOWOH T0DSNY
S50 ITOFO 3T, DT T, DO, B QO TAWNYOT DT, ATE BLOTONT
033e3 (catchment) VRDION TOWFILH, D0 YTWONYOT ¢ TOFY W) BRT TOY)
QIIT. SBT3 JeTO[O ICAW TAF 2000 TFLTNOT RTINS,

L (&1 (&L

(

daee%ocsoé 30D wrﬁ\ DO ébﬁd%ﬁ@é@l QeRIH), 33 Q0TTERN9 WTT ma%
BB, WTT TTH Wi} SPONLTTONZT.
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2.0.0 £3n%s I wort U

330 @m@@@ WY LBJONTRY, Y0IT  IRTEO  ITOD  won TWI Wi
SOTNERTREE. B3 TINT 2wZeosy T won TwI wif 20T T Jeek.

Lake Anotomy e

n» " _— //__/
owvar WW‘__/
|
Water Spread o ::
sKAeva <
7 RSN e
e RS
g e
E"'\-._\_ RS et S e

TR showF I[ee Jeed: (Ridge line) reonzsons TPeds wowb)

AP ROOTODT  THEIT  NWRONT  THREFNDIH. A KOOTOPT  BRe3T
WOBIYIT JHeTTONTR, 33 TWeST VB DETYONR QPO JWIB. BT e
RZ DY D ATW WHOD BVIDOIY TOOINETT.

2.1.0 mRIHE J@ez— (Catchment Area)

[ TeF How IHFP 3eed (Ridge line)ooos ey Ae0s FoRTHOD T
ST BEETTINIT. 33 TREITY 20T, IFOWOT PR Fded ; e FgmRTeIoN
TOOINET QT FedW  YYVOTY  TOOIWTT. YO WFeRN  FIT TBe3TY I
RRCEONT), B VT, ROMLIOMIT.

T B0 TIWeBTYR By ey TR Feedne q9mNYY [eg TPONRTRN
Qe FHOOINETT. B3 TPOND 3e3® JWeIw BT TOOINETH. WIIes ey TPOMED
2,000 3@ FeO TYWOMITW. B3 0e303WN FEHB[ONY AT FORTIOMITW. B3 0ed 3T,
3E8, WRTL) QHONT WRVT JTI, FONTH SPRTBLRNIT.

DY Qe FRIY  BRB  FORRAT  J0IT Qe JoDoZ  BIFHOWZ,
ZRONRPYFILIEIHOIT. Ve Q0P F[IHOIN FFNTOZT SRTTRMOITT.

¢ BYT AT, BRT TOWPYI- T deR DI deeR Y,
< BOMBDAT T, FOPN0ZZoN TR VI T[TH~ FTOD Fwd

-



Bonents HI HITIHIOF 83 1HTO VFHODY FIT FW3oH HID

211 %aiﬁ ReTRy, BRT TODRW— T deek T, 3R <,

O3RPYTE HBERIORTY Lo INOT DYTITA B[, T, BOMBLITOMORT.
JANHT LIFOT TR e BONTIOBY FENT 363 THeTE BT TOFY TROT TR,
TOBIW. BYS T[POTY BRT TOF) IHODNLY WFTLI), ANFRZW.

2.1.2 Bored® AeSr, ACHOIITON BAT T FTIF- 830k Inww

BORIONTY  AONLICOT T, JTAOD DT BIT  ©NE,  TOIRENFYN
DeRNPTE TVROT AT, A0NOZRTROOA TOA, WFABRYZMIL. 5 TFohg
Q0T TBOFY TOTTYFREE 0NWT  BNWOTT  FENT  TWESNON RBEOMOIT. AW
300D 2T FeeS WFWO NOF  TWoweedod IR BTN, TRT  BOLT  IETZY,

QONOERET mﬁ% 3o (sluice valve) 0t B30T wURTORLOT QeTZ,
TORB IINT TT3eTF, JeTIWO TTeT 0T ITODRNIT.

35/ s%ﬁeésaol BE3BOD emz%&r% WINNT maé BesBodh  wEt  AWI0FD
mwmmgd.

330D BT 3030 THONTLETTT TN WFOD FLFIV0LT TWEITY BRI
WENBIINTIOTT.

DY TR0 BTEeF AWRNY ©Y0D ITAL FYCWOT BOPT T BN
DROT  2PICIRMT  BIBI), WIRHORVIT L DDHD VB3 YOTOILERTI),
TBOIZTT.

300D LETWIONT, UPFBRRZRO® [O0TT  FRIOD  &[NOT QB TP, 3
ROTTER? DOLNWT WWETRE.  FISARD WRICNT 2014 T TFoT RCPIOD Tyied
POTT FONTHALOBIB &¢ ACOT T3, T ATO TTHESTY e QOWIITD WP
QeT aRTWe  BDWIW.  JFIF DT  TWOLE  RAVINTR,  IRRTY  ITODY
ROMBEOIPIDI JETD  INBJPIT ¢S, DY ¢S WB[OORTIONIL Tone TR,
BONBQAT FTOD TOWWFFT VLR WVOOWTZINIIL. W3, DO TBREWD BRI,
ONZH0T BT JTI), WERNPW, YT ETTRTE TN WFw MRIQU[E 0T FORTED
TRONYR, DDBNRPWRT.  A0OT &¥ TOTZ, WINPT,  QOTT mﬁo@@m@@
3TONY DT> YT AWPRTE, TTE0ONIT.  BWHTEo, FTONY e BRHFY T
ROV J[ITI, BTFFO  TRDSNVOT  INT  TIDPT  ARTTNDROY.  FRSTAIRD
PRIOPT TFoT T TReBTY 20T wFPmo YQOTO BT ITodhe BNNST.  TT
27} O3PPYTe D[ITFF DVTH ADPRY.  AWOOT ITOH &¢¥ TOLT IWeSNEW, 0P
O3PPYTE TTERR, TYWIRYHBOZ TR BBLIER.



Bonents HI HITIHIOF 83 1HTO VFHODY FIT FW3oH HID

3.0 SNOCTTLD B WOTBRON

$3n¢ waTAE WY

By I FONL =TT FROF T SROIRAT. ©0% ©0IT Tged RTUBIY 2.8
3o WBY TIe TSTY 37 ©F T DI MW QVIH 20 SYTDWORT. B8
&ODT TR W) BTBOTHTONY I I TwRT d@e?%éwes{bomﬂ 85 IORL =)
BEAW  AWFROLN. 80% IONW HIT  22eTI0OTTONOES. VPITT B0 80003
BIVF TR 36.696 FTONII, BHODT VWIQY 92% FONW WWPFLD, TJTeTBW), TROOT.
@30@_@, SOBT HEOW DTVATN FTNTI, WIFNICONT. ITNE RWIBNIIT TSN
VWTBAON VYT DB, BROTT' N¢¥ SANGINI. QBO0T BOBRFO DWF) DINT.
B3ONEROT INTT AWIRNZIT FVNY TWIOD 3¢S0 L5ONROT m@wﬁmd FCOTENPT
B T0IT BRHATW WIPRE LEODT” DITIE FLRIT.

WIBIRY, IOMED DRONVT Je, eTHTO TONL WEDVMOOFOD WBIFE TRTIL
BRTHOOT VWF AT, WOBRFO FOTIHLIZ), TLACO ITOIW T|ND 0, VAT
1961 3Q Won<eds TNY ﬁo&ﬁé 261 =N, 1993 Y 80 ?'% RADT.

SNOEFTT OJLODY 8 ITNYY WT AP, TIKEOD e TOFerer, BRI,
LYWTOR  BONBT  3RYNATIN [T, INOCFTOT  SDROTPTODETYN  FTIND
WITINAVLN. BT TOFRHOTT 1985 T 51 ©Benss IonY Jg TR ez 17
IR FORAWD [T INTT BTONRNATY ©PIIT.

3.0.1 Bo3T SN0EITET T[T TIBRL TOFRLA 33 FENT0ST.
1) AT0ZTT Tz ) HOBPT WICOBEH
2) AR, mone TS FORONRY Hed BIHe3Z TOTIR
3) IO BIRY RoBFONY QYTND
4) 0eDMOT Y TREANY BeTIHCTIODNE, SR0TT.

30 DY TURYW, MAFCINDT LOOT WHeIRW, BINCTY T AYLRT @RI I
R, FENIT.  IT I FYAW  eTOTONYT, WOBHFO DRI, TLID BT
ATOONTRWEIT. 30 B TLNRYRY, IW/ELAE Wi} AOTIW), TEB  SRDIRORFIRNY.
DOBRFO  TONR fmeﬁw Q00T é@eaﬁoﬁam& BB ROCTE  TOOTION ORNTI,
ATELAT  UNJFZ  AWIT. YOV  OPATW), NOITYORER0T  LIWeBIWYTe
BORNTT), IBFRATY DETFTOT 883 TOFOIINYRY, DTVOTLICTMIT.

Bonsedd INTH) FBNT, Lo 900 e Nt FFTEYT B¢ IINY TN
SOAR PRTFTBI, BROOTY, JINFFTNONE LIWI0R DTATZ, LBNIT. TR
BRND TBINPT DL, BRCTIONY, JFEPDS DB BITFWRATY Tzsad FTRER,
QWFAT!  HEQYIRTNYOT  CBITHoNG. INCT  ©T  DF  WFIOONT  [ITITTORTI),
BRODT. T, DT B30T, BROMRANGY FTOFO AuFT 3T 900 We We SNIIT.
SANET 0T SRTINFI), WY STHLAW [TV IWFT FTINFI, INTT ICTIVO TONL
DROINT VEOT YOTETTN ANFZLINT. TFOD e 33 LoneRY Fonm@moN T

6
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Qe FELPRTYDS 233 TR BOINIT (TONTWWREE T § TwEe” B30H T[TV
@O 2011).

BONERD [NTH) IO FOAW, BRINW I PO JHEIIZ), BHODTR, AW
TINOD  QWODTONT.  LONTRTD INT  Tone MNed  BYNW  Fe0TOZ 2, 1547
IBNYT, BRODT. WIFOLBOD 13IR/, INTT BEBEARAND, FONY JOFFIR TOTLANTONSS.
83 LOT TRIONRT FTOD JeTZ, W WIOONT/ CINTF, WEWET  DININ
QETT), B WIRETT ToNe IWO FTOIN WI0R ACOVOT FLOXIRPORIR ToNH
1905 SQode WBRTORTY FTOH JeTI), HTOF, HF STONATOH Wi VIR,

SNos WOATY, O TOWODIOND,  INOCFTET dmedriodeonnt
QegHIETONTIT. IO DL TOOIT  TROONT),  SOLRW,  FTTENGD,
SFRATVPWD, FTOMAST TOIE TRF w¥ T[T WOOR AT WOTWE VI[N,
QTOBTzoN  BTRED  S[RWET. 0T ASAD  BETORPYTYTE,  HRVODT),  TTT”
ReIRRYITT. VDWW 3 JWRPTYT  TIdect  HINY  L00IPOT,  JeTTO,
TOTVVTOBI), FODRRYDRT DT, QBT TOWD  YWTOIRNNTI), TROOT. 23T
e, ToNOTINWD  TTFE@WIF, ORIVHT INOD TOBWRTY  H0LOTW  NeDIFLIETT
©0JTONT.

WeBIVGOOZ  THEIVTEINY BRTTONODR o) QeTZ, aerizbgcged T 5%053 /
SNTT 0L, WON@ONG, FTONWD DI JRINWD  TPT  WTWND. oM 39,
QTOZTTON DFHONCOMDITE 3, WITOINEDE wWHWTORNY ICTZ, AIPR)Te D36
QYT JINET BOTJRLNAPH WBLOMDIT.

3OMEd TOAT JJFOD 2.0 MmN, MRIEY  BITTECR  NROIT 0T
RO,  VOIHRFO  WNTROTTED,  TPBNAT),  JODOZRRT,  BeTBNFIOND,
BoWIRRT, WeBIPETVONTZ),  WBNWHY  NDTITFT  [OIT, TIPRT )
SHFT TWONFNTIY, QB AT,

SHFTZ0D wIeT TeTNWRT Fh, DO DT FMWOT LNgNYR ITOD A
OLON @z%mmw TROWNT. B V0T ASNYD  TOTR AeNFS  BPwo é@ﬁﬁﬁ,
TUVRCD VPO YT e O3PPTe BNTY Q00T FOTFFNYY ©oW3 INTH) 3%,
SMOCTTEOT BOLONTT), AWOWEIT FOBHFTY TOITT ATFFROD  JIVFBEHODY
TR0 0, BEATT.

3.0.2 33 ﬁd% National Lake Conservation Programme dgoi: Dlafaniie} ]

TOFT WY ©TLY, AWWOONT (MoEF) ©»&o¢ National Lake Conservation

Programme “33 ©0T3 Qe03 0 3IF 3 We SYIW, B BT NPNOT DI
Q0T TTRBONE D) OSRRYTE / TR %@55@@?5{1 drao@dagzﬁ” NOTN  NNOISTONT.
3 2eTNYRY, ROSHN  ITFLATY ©F DYOD  Ie0Ie00R  TITTT  BRITH)
3VOND, BDIT), SHOIVZY BJIND  TRF  B[LAIW.  BOWPN  AVFLIT T
3e0NYoT JANFT ADIRCVTH) ToTOrdTT.
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3ONE TR FFeod FOF & TR FOTWORT S0I0T GONTONTG.  JRTID
BRENY LOT VWFAT ITMD 3T T, 3RO STRTBLO ATION BRI ) Y
VYT FOTPFTY BT 20T PTIONT, DFOAWTT. WOTRFO ITTAOTTNRPRIT.

85 &OT ONHURD INTY) IONW, BRINW B TOHRTVLENPOT FOMRPRII.
WA QULNTD, FCTOONENT, FIBE T, [P DIANYR, T ¥PHw T 3eTTY
QFFLONZT.  INOETTEOMPOT  TJHeITY  OYQTIT TN /N OO
BHTBHTNF AOT QARFS, DIWIEOD weWTOR A Tonp  FIToRND 0T
RENGD, e, IOND /MR o, BROT/IWN  [ITEEPND.  FONYY  TRW
F0NWVRTOOTLR WOBHF OB/, TT PHSF VPTBLRMIY.
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40.0 331 TRE0D3

TORT BBIFODY IONY WY TVODTONT, WIIET S0 TFAW, W
BEEIMSD, CNEDNYRY, STXFATHZ.  IONYR DB &w¥ TOIN SROTT YOWRTY  TE3ED
TEeINYY TOTTT WEBIDBRCOT ATIF LTINS,

%@mgp TFOT WY B, W, ToT YVOWRMPYTI), IONL IWOINI T
DS ATTYODD, AT ITHOINITW. VBOOT  FTDRTINT  TWESNRT  QTOHTT
DRTE, FRCTIONY, QOT MRET YOTH IJLWEINYY W), WTOWOT  SRLTTT
TROBBI, IONWD ST,

BRBRITWIAT FFRT 30, WIS FIITY, AT, TRRST  WeS TR
QENTT. ﬁae@w 23T, PRNOD BTFE TN FRWOD DT Sez003 B dae@w
POFIONT), FTIN  AONOFLRRYARTO0T, HWIII  TOFTID, AVIRCOTTORED
TOTEITOMTT.

BTOND, WB[O JPWIWE 5900, FTONY T AT N FRHOIPIOET),
QW BWIII TORTT Fewd T TS, YOFIOIN TBeFPRED FTETMET.

30 W YTT VITIT DTWETVI, WWITORS WHEITNORDR T WIFRMEI),
NTR/ITIND, O ¥, RO  OTPT DI TR, QeI Toonsd A0
NTESNOTRN 3 OTORENTONT.

30MY  TOWODY  RFS  FOFNIR,  TeITINGT), AV RRPATOTIT.
BY-TOOINYY BTO FTONY TDLF IV, [PWPW PRIODYWLITI. 8 0ed 3T
TONFTTONORR WIFFORYTET.

3BMP0T TOWOT LVBRLNND FACTHTN.  NVTRTTHRN [F:AVON, NS0T,
WTTORS, FTOD WWHTH, BIT [ DTYT TRWHI YTLHNLOT FTOI TOWIWRT
DB BHFT FROTNONR WIECRYTET.

BRI, zﬁewmgp, TOXT wéwﬂ@omg RF, @I TEINY WP ONIT Wi, T
LONAT w7}, WO0R eTH mxg% AZ/ONE ALY WHONT TIPTL Tone WITI
WRIBINGY A, DT  Secwrwdd BOJWING ©PORIT  wiiohsn I
2FIONYWRTOOT FFedzmoN0oRR YOTOIRENTINTOTT.

BT POTY QYOMP RV TPFONFIOT 0T WHIR FTOD T, TOITOF 0D
wéaﬁ@omn NTOIRENIOMET.  ©WOBT HBO TBLO FTNY ©IZ FOTOTINIIT. IO
msédm T ToNR  WPWTOR msédm TBNATTY, B0 TEODY AR QeTI,
TNTT® WEE TRRWOI ébméﬁ BPRTTVT.

SedmogBeson, 30 2B T BOTIE DPROPRET TTTWON TWHRT RO 0T
PPOTNVET. T} IJFCT S ©FeF TTONL  QVTRTTH  TANW, 56@3 TN,
mséasé, ﬁémﬁﬁ ZOON, 33T AN / BRLTVAND 9T QTR



WoneRD I WIRNTOT 0 WIHTO PFPORT TTT BWICH [T

-0 -0

5.0.0 Bon$Rds 3N

5.1.0 B3onYROT ITNY DSTT eos‘p:-

3T =B BENY %30 moxﬁ%ﬁ
SANTINI. mpol BYT TIRT TRTT R
DB WEWEWomN IS W) 5%71%3334
S@med. Jezwo 80 o T 5@371%
RIT  ReITROTNES. 1961 TI3
©PO0T LONFRT INTTY 261 ITNYTH).

(GoK 2002-2003: 3, GoK, LDA and INEP
2002:5, Gok 2001:4) ©T3 ©F & T
B0 =D (1986) TFoT 83 BN JT0wT®
81 § ‘a@@zf%, 3eswo 35.09 ‘a@éoﬁmﬁda@;d
Tone AL AT BPe3  Jezwo  8.66
QYIOIPNVZT.  ©F & T BN WIW
BEO0  WOonERdd WHITVINT W (1279
e3.a0e) oY CDP 1984 2omsiedd @m@%
TVRTTT mée?jOfD W 389 33 / 5@371@:0

WGR.

1986 Y ©F 7 Do Ba0LODNTOOT 81 BewO TN, 46 WTOING TN
W) 90 IR ©TEY, QPR [OF WEHOIPNT, YOPT FTNH VTLY, QR I AT
QBN 203 meﬁe%%@ BMOFBBOIRNTIF TN RHTERTT.

Boneedd Teress m@ﬁ%md d¢ BOBEPRO[WL 30NEROT BITNT CIPR)TIe
S0 QLT F0N, 153¢ ITTRITY WIYX), T WY TENAYI, kTON BDROIVT )
Q38 0T @@a%%g@, BBAORTN, WEPMOVE  TONR  TRWFT B mo%@%
TOOLNOMON 20T LTOINSTE  TEIT V0T @rﬁséé maejmu AOTON  DWFATLZVT.
VYT, VOITHO FHTPN I, VL TRERMOY, TeTweay, IRIL IZ VT
AT TPRDTLT. ©ETY Foxy BN B3 0cd B, FRwFowd I (1895
S[BMR DROIVT T, 83 ITENOT LBNTLRMIR) (VAT FOTETPT WFT° L),
ROTON (T TOBCTH FLRONO), A B (TWT At [wdrer®) wT0W 3T (TS
WWPDTIRTeL ) Mooheed’) (Agarwal and Narain:1997:2006) &3 weTe, 3
(TR ©TZ, MDTITT PIT, 08 FOTAINW, oS D wAT DINW) 38 TN
B3R wepy 3T, RONIBY, AT, JOBHTIV, WRWY, éa&g)@, TERD, ©NT DB
BYOTRT IBNET, ITT oD DT DYLD FeINY ®BedN TLHHT DROINT 0T
IWHR weReene, (Venkataraman 2000:45) 83 33 seinisd T .30BOCIRNTT
0, WIYX, WIWON TEWTW. 1960 TY TOBRT IV, IR DI, BT

10
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FONYOT oM FOLREHOW TTey, AT, LINTLRMERD. (Agarwal and Narain
(1997:207) Brmwedd VoD, DT POWO DI, DWDIRER AT, 2.BNTLD

YR,  (presently BDA Layout) 35 ©ZQ0DQ @), Q0B BRF VAR
ONEROT TOHODNY LBONFRONT eI @30335-_3'%?\ TLBUOOWB. B3 FVNYe IBITHE

DD ST[RRORITY,  TITFEY 3T (catchment area 490 sq.km) o3, 1894 3IY
UFPFDS [ON VBFOIN TN, TROORTWON B3 FTOD T,  BITOODT

QTEIFN SOTCTY  [eield PROINVT Q0T BBIHN WO, (from 1925)
é%ﬂ@owﬁag 35 (150 MLD) o, 1933 89 wserme 301 wgmon mﬁ BDRONZ
QeTI), WBNAT YT EBOHOT AWFATOONB. STRROBITY, 3T 03RCRTOD TFYB/IONI,
RO 0. DJeJTOR, THT [PRITD.  TRF BRTOZE I 0T BLOIONT  TTWe3T

3008 (loss of catchment area) c003T / 99 JWFIDT NHE FARQANYD 0T &¥
TOYNT, WTRBH S[RRFVYTOOT IVSET woN TRENTVTT.  BNOTTTT, FTOD
GONT  JWe3Y ITOBT  BBONR WITEIOST. STRROTITY, FTWOTLR AT
BNBIT V0T TRIEATI), ﬁ@éﬁ’% LTBNTLY TSP NL. DPOD 9250w, e
RONBDAT TWeST 30T, LYTONT 3OTZ B3 QU TTLNYOD TEeog BROIVT 0T
%mﬂs BOW WODWIT B WINIINT . SHFT ATTN WTCNDIT.  [TWOOT
QONOZEDF, WHTHT BRFHW 0N 0T VPITLR TOOTHNT.  TYT 20 JIRENLOT
BoneR® w%wi TR0 BEPJONNOT DVROINT AT, WTNIAOMTL.  STUR 3T

TR Te3ped, 20w O 175 MLD Tmjees3 2603 3008 QTE3.

ABOZ,, TJOTT TEOT WTOHCWOT  FONE wBWOCIPN  ITNE  WIRNG B[RS
SRBINGI), (layouts) JB[Fe [RAITY, VQTNH DB BFIOTTNY  SIRFONT.
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ABSTRACT REPORT OF ENCROACHMENT OF LAKES/TANKS IN
BANGALORE URBAN DISTRICT

S| % of No of Govt Priv Akb_ Gov_t Priv_ Total Availal_ale
No Encroach Lakes enc enc | Areain | Encin | Encin Enc areain

ment spots | spots | acres acres | acres acres
1 0 88 0 0 1283.85 0 0 0 1283.85
2 0-15% 208 0 846 5947.68 0 239.13 239J]13 5708.55
3 29 44 3 684.08 35.13 0 35.18 648.95
4 210 386 1478 11803.2 239.65 465.93 70557 16397
5 15-25 22 0 160 412.58 0 79.26 79.26 333.82
6 1 3 0 11.53 1.75 0 1.75 9.78
7 70 190 592 2237.93 173.7 281.07  454)77 1783.16
8 18 0 70 162.7 0 50.22 50.22 112.48
9 6 15 0 155.3 47.98 0 47.98 107.32
10 47 136 476 2920.08 605 263.44 868/44  2051.64
11 50-75 9 0 46 93.53 0 59.5 59.5 34.08
12 2 3 0 11.9 6.78 0 6.78 5.13
13 14 40 120 341.03 73.67 125.67 19934 14169
14 75-100 4 0 27 48.08 0 42.5 42.% 5.58
15 2 2 0 14.03 12.73 0 12.78 1.3
16 19 59 159 465.43 212.08 2122 42427 41.16
17 100 31 0 53 248.2 0 248.2 2482 0
18 22 25 0 361.78| 361.08 0 361.08 0.7
19 35 72 116 698.59 42479 273)8 698)59 0

Total 837 975 4146| 27901.462194.3 | 2340.91 4535.2123366.24
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ABSTRACT REPORT OF ENCROACHMENT OF LAKES/TANKS IN B ANGALORE RURAL
DISTRICT
% of Govt | Priv Akb Govt Priv Available
SI. | Encroach | No of enc enc | Areain | Encin | Encin | Total area in
No ment Lakes | spots | spots acres acres acres Enc acres
1 0 67 0 77 683 0 0 0 683
2 0-15% 316 48 2351 12013.95 O 908.8 908.8| 11105.1p
3 8 8 87 401.7 6.53 0 6.53 395.18
4 69 92 782 4105.98 346.61 369.86 716j47 3389.51
5 15-25 50 7 633 2073.15 0 380.29 380,29 1692.86
6 4 7 62 162.9 3.98 0 3.98 158.93
7 20 49 533 1716.2 47.68 282.32 330 1386.2
8 25-50 53 12 832 2174.5 0 731.24 73124 1443126
9 2 3 6 19.1 4.58 0 4.58 14.53
10 25 28 829 3351.27 193.55 829.Y1 1023.28327.94
11 50-75 23 1 190 436.7 0 27549 27549 161.p1
12 13 25 671 2201.35 336.63 928.Y3 126%.35936
13 75-100 12 1 230 203.23 0 195.75  195|75 7.47
14 1 1 34 15.58 0.43 0 0.43 15.16
15 5 7 97 130.25 44.2 65.99  110.19 20.06
16 100 19 0 114 1447 0 144y 1447 0
17 7 3 6 42.71 40.63 0 42.71 0
18 16 43 84 156.73 38.11 76.81 114.93 41.8
Total 710 335 7618| 30032.921062.9 | 5189.68 6252.58| 23780.34
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s3F I@esny (Wetland) =@Bez 1971 (TomDRTT BRW:ReB), 3Y (83 TITNREY,
OYBRHOCOOND) “FONW DB IOAD, PO NI RBW, LT OIPT  TVLRMOTED B
MOORND, LOSHAT, WY[H, IOJVDK PR DI A[NT, 333 Ted, BRORRET
W) TBEOFHFAWD, TWIB JWF T N FRYND, PINTAD, TCRETTNAD, WOLT
RN QRROT  DAT[IT  DBWOBOERODN  WFBRITVOWBD. U8Ry AZ B
ABIHETT GONONT)Y éemFSﬁ@ﬁ WG FNHIT. eﬂoémweoﬁa DFFODY BTN
DD P TPe3NY mcﬁ BROTZ Nomod@ RN —%wémﬂdagd B3 TRBRCTD)
30O BTSN mg RENTTONTTIC, BOTROFIVT  PRTTICS, Y  RSOMOTNA
W, FEBRIR BRODIRLORIT TTWeINWD, IemO3PY, Bedod TOAT JTHR FHHT
WD, PFTFRT  HIVIZY,  ALRIN.  [VOWJITD  BOROTILEONY e wIFS®
ao&dam*o, 2004 | eﬁoémweoﬁa FOTRIT  BOTTOWS @osmmﬁ AONTTONTIOTT.
AD DY B3N ART smwm Qe B FOLVWAY TOXT  FIONBODY, d%ww
QIO TOTRY, TEI0EDT wa?p ﬁﬁm%fm wdégow%mf\ TRORLeTNTORTIY, &@Dommgzﬁ

©oZToYeohN  OTT ST Todeand  (Wetland) =odgmmon  ©@oddd,
RETOATOT/OE, TIP3, LBOIQWB  TPIVDTT  BTF  JIeINER,  (Wetland)
ool SV ﬁérwéw%mf\dagd. soF Twesns (Wetland) VAT D) BYNY Ab%@éoﬁg
QIRIOIN  TORTIT  BRYNW, FTTNWH, TY, D, JOND, TJFOTTHET, WTRAWD
PROND  OPNDH  TIReD DT AT, TOFT TRIV  IBARGR0OR  BeoLT
ROBBIDOTRNIIT. ARPHCITIOD 0T8T, DI FONTese W) WFED, JLeINY
ROTTEBOIN wmmg%mﬂdogd W) WPYNY TOTIFHOIN WTOORF NI,  HFOTI
QRNG BRCADH PP, BRPNYOT  BRCATOWR  ROTDRONTINVIS BT QYND
SOOI HOTYIH VWTFZ WD FYINTY AREWT BOBNTN FODF IVFLATI. 8
TOONF ) TONS VAT BT eﬁziraeﬁézj RS TOFRR VEPRTYT WRNTYY TONRTToNH
QO TE[ED TOMR THTVWT JITFBHONT), 0ITRROTT.

83 QU VOBNYR, WINOT T BFF Ty &TF Tweany (Wetland) (d=Fzes

B FOTTH JODT/NRD 2010) ) IO wTF IBeand (Wetland) (o038 =)
JITFBE)  JOPTAD  2016NFT, OR FOOWITT. B3 JONINYI, LPTZTOT DY
TN OITRINRPIL WHTNHZX. 88 AT FILDNID, TOIT FOTIH 520N
1986 O ZRTTIN ATTIRA ONRIFTNT.
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Uazm@ﬁ 85 TOONFII,  WITW sm@mm (P08 ATETT  TOXT W) T,
:noaa@o:b@ocﬁ QTS aneo:b 66mf ROTTEmY odpews 2008 SO mris-ma%mfm
QETBLRNTZT.  $e0T, NEFUQ 30H) deren %zﬁmﬁ W QT GPET mswocsmm
@ﬁ@w@f@gd. BRTOIOD mgﬁé ROIORATR, wmsémﬂ 10 ITT* Nod B, fagwoéw
RO BONTITIZ), 33 Q0T MEFAT. WQWe RORIIE- moﬁé@% OTWO  OF T
DTZR)Y, IONSINTFT, 3 TTONOS B, DACE VYT ROIONRTOTB/R, 3T DOW
MEFTLY DTOOWE JCTRNTIT. NTESC OB RLRMOTNAL &Yy 3 Me NOS B,
QTTIE fada@d%é FOLORATOTT.

BFoN  DedededonT & LIGODNY  FoFwT ToxBQ DML DI BT
BOVOONY ITFBHN DT TOIINTY, 0ON STLRNTIT.

1111 szerws 33 ToTEre Ty @z;’):gp@ TRRTT WP 2014:- QW3 I DOTTe,
O3PPYTe RCOMT WITY JETD BWOILE AY3E DOLNTR), NEdIT SRIRYTE, FOTOD
ROSNYY RFoFO 3T, DT IV, BOE, BE WFww zﬁezﬁ QTITIC éfoda TRODTH

02> “Peripheral Catchment Area” VNDEON AT 2WwBNET CoRTO®, 2WPBRT, 2O,
3PN, O TOLNH, YVTET FTOLOW, BRTBRT ) W¥ DT TPRT TONT TR
wﬂ@” (30 2 IF)

11.1.2 3JFe3s %ég HoSE Y Ty eazpasep@ TRRFTT @03% 2014- 9TOY IT FIONER wdde
TOAVITZ, AW, VBT BRIR BT PCDYI  TEW, FeIND, FONw, 33
TOREDRONY 2000 IFST NOT TBPS WeTLD, TJHCITI, TROVIVTOTHZ  THITED
QETORWO BTN WDPQY.(FLO 228)

1113 Jooh =3 HAWgE JoLEAK I ITers NS w3 MFRo3T o3Rekme
2ORTW 1961~ TY ), wOW T [0OTF, IBeeN, IVNY WY PO [OOINY
BOTZRBODZRTNATY, HRERMTNY ©OWI0T 30 Ne [W/RoNY  ITOD  FOIMONTR),
BRTDIRR  “OS)TIE @m@@@ %’éme%doéa” BOODBOD VT, B FION (FOTO
m@)@ﬁ@go:b) WY PO BOORBJIYN TR OFLCEVTT. AW WMWY FeOTOP
TOVERIT SANG FOTFHMON Do, IFOFTY BROOTOT WNNEY, TPTT [I) AOWF WIT
TRTIMOTONY BT TITI, TITOORIT.

TIOFEIT PHTOTVOD TR 1964 T Fwo 67 TY IONAW, TY, Tvww, IONW,
TENPD DI QUR AT WOO[AP 2B 0T BT DB, 0T Tne TOOINH AT
DD RND  ISRR0RLT TTWed FeOTOZ JRYINY e YNV FOLOHITOZ
SNFOTED T, ATFOT B Q0T APne  NedI TFH, BTG A0 BROTH[OZ
wwe&xzﬁeéom WDRITTIION méa ATzoN wzﬁ&%ﬁmo@d&%ﬁ.

30N DI, QT AOT DRONT DTZ, B, SBPONYW, MEFR VDI T DLT
TAIPOONNTY  FOTRAT TVROT JPNY TPOF T FOTTHOD BHTONT), TR
QNG mﬂ@ﬁ@; e JPFOTNYR, QORT  TVPROT  IRIRICONT. 9.0 xdﬁerzsw
méo:ba@o:bzs TTITED &0 T w00 V/S TR W) YITD (20sT° 2001) T
SENFT WO  FORIODY B 03 LTORNT/VGEDISRNT”.  ABNTOONT TR,
ROTIRVNTOT  ©TED, IONWD, JRINYL, ™F, TIFINW ATW/O  JANFT  WWRY,
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Te8F03PNTY), VOFIT FERCOTTR, VRNWD FTOINDY ©3e BRT  TOODF DBF LRI
DOLOTI), BRVNDWON BTMELITONTOTT. VRNTTY, YT T STRENRFT TOITHN
ROTEHLIEETOIT.  QWOOTPN  AYNFI), FOTTWHY  TOVJERIFA  YUT MOV
NENEVIS OVLERCNTED mzsémmgd. QW BONPOIT TOO 21 T 08TRROW 5@5
m.rwégsmf\dagd. VRNG ﬁodgﬁ B @@w@@pmn BOTWOD TWRTTND  ReOTOT
REFTY NI TOATY 2.0 FE FTOIT QTTW, IRTOTOIMIT T ASR,0TE
AOTEHBAFON GV TORTT SRPNTIY, LTNRATOBOMITT.

VRO TFRRONY  FRCIATT[OS, IOT RONY wITOR  FOWOHATOZ
(=08, HeedoFnes FWIIY) WD, TOSWRETTHT e [IVFFOWEOD  FoLY WIW)
m@@md NETY DS FHT V/s BHT@ FFFT (2007) TY & P30T ©WOBNT,
VBSREITTY JOT  DRONY DT, DB, WPYNY mdgﬁo& Qﬂwésﬁé ToNR OPNS
2.3[ON 3O FRONTT), FRARYWTNNIPTI, 08 3RCOTTONIT. JWHTOE TOBIY
TOVERIFON YOI TORT LWBNABV DB TOXT FIRCOT  TOORNORT T 0W0T
REFTRY JRAINFT FOTIRONET, IVFBH  SRWRT BT, FIFITONVIRE. 0T
ROTIRONATOT  TOSIRT TN, LEF, LOOZT FORNYY  wTOTITTR),
BEYONTON  TRON  TOFWE QWRTE  [RFT  WIDTRLY  WTHONY 10T BONTE
OTVONT W, BAYTIT } S0RYTRT RIAR 50O TORBICINTOIT.

DedT  BORINYY  DW|OATLTOZ  FTN WB),  BWOIMWT/AOT  TVRONY
VOFOIOD), TWATWHFON  TOTH, TN BRITOICRTWOS, INCIJHEINTY  FTNWD
ReOTOZ wPNY WILR QDFFXRICRT TPeTBI, I TR eﬂwzﬁéﬁmﬂd@d. ale}
BEEST FONE ROTTHN FeOTW  [PNFBRWONYT ¢PET [SRHITORNKD 0T TI0F 33
COBBOI oM DT BTT 2eOT TRONY  FOTFHMON THSFAT Wi ORI
QAT BRITOBAW  APFOMTB.  IBMAD T BT AOT  TDRONT DI, ToNw
BPONPR B AT FOTPFTY  TOIPOONN  BRWTRTOTONTON 25023 0O,
ARWPIZON AT TT NS TNnw HOTIRYT ) TIRFYTIT BRIN LBI[OCIIPNTOH
ROTPFNTYY wPNY TIT  OBS D, 9TIE JROOT  FOTPFNYY  wPYne
TOIVLEDBITYN FATI, BTORRBY TBFHRIT TOWTZWOTOD TWT, TBROWTOSH
TOTPOD TRRTONY e WIRO VPRI, facjéé TRTTON IJI0FLT  LPRTOTROD
VOICNT 1964 TY TFTTD, WOPeDNYTTS / WITWINPIN (300 71, 72,73 9Z0).
QI VOOWFITD BsFAON VNG TWOXT 585%033 ROTTHMON TYONT =T FVATOIT
ESTOTNTT)T0 g%mmgd. QW WOTWRE W) FTOAT %3}5 TOODFMYTBI),
JATELAITT W) APNEW, WABRTON VIO YWTRRENG, FOIRIT  TOODFLTIIND,
DYTLY QTVOWE WPF)  AoPINY  IRDI QYN AT ORNG AT WEIMN
QWFOPAT FTOONFB/IZY, VRN JLWCWRZE3

2. BB : HMMNSe WPeDTOITOZ FTFOT DT QUOBNRL &) VNG THTINY
PRODNY  WTJOST  AOT  DRONG AP %oi@o:b RYONODT), AN  ITHT
TOONF NPT JwF B, APOTH T0N0O° TBE™ gefcpla) TOORFNPN AWF LI A RCBRT
W} TOTD UTWWIND D) FONFIGOINODITN), VY BTN, 33
wéwﬂcposaomﬂ 03T 20T YLRLB/FRRTT RNG VRIS Wi BHT BAVYNY.
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NENED: BRI D) STRITH)  ITODD  UTDTFIZ DD WFOS0WOT
LROTTNIT. ¥PNYY é@@aowm‘{ 85 FYTOWOZ DBWORCONTIOTT.

3. AOCIRemT 1 RITT  ANCNTY AAF  AWTOORNWD T QeRBNW
TRODILOBVIYTD TTE), N0 TOW WOTWTR IZT VBOY NTE TPIND BTREA
BOW WIS,

(i) SDRTOIODRTN, x@@eoio mﬂ@m?o (mébmmé; @wsﬁéﬁmm@mﬂ QRN
ATNTOD SANY dgﬁmﬂm@zﬁ) DB ABOTONN 33 BREBINGY WTYR
smascaﬂdaagd

(i)  NTWICNTION @zgpofn Tonéodowd @2585)(535 sowme@ﬁ@o Clnte) a@@ém
DB DTIT NOD SHTEF T w03 AT RN TOODF TOBOT),
dedeyONogun TN TROWHOZT  HRATRITOR & IIFODY
SR DRIAISIAlev v vk

b, RENT BOQFTED T TONFL: YWPedT TSCIROW TIND TOIT BRI,
AONOZED,  TONT  ATFIEH, OIS DI, TWINE  TPTAODOT,
%Uxowmee/asmmd QAW BHBONOIH 2’063?3‘% O3NS wrﬁ\ wéaaamgd. fasa‘{ FOR)
late! ngg%m%ﬁ OVTVETON DG TRZH RCVMOTNYW V) WUIMWONE  TZOATE
@jzﬁw% TOWOHATIOB wéwaamgd =t mﬂ@mﬁ FONFNY VIR W) Clak.ple
DRRONY FREBRAPI.

c. V9 NRINFeT  woIFOW3Ie B3 TOIJND IR DB FregEens
TORFTRAD  JFINET  FOTIRONPH  TOWORATOZ  WIYR), HPDTIT)  HO
HOTIROD NF CAT CTOIY TRTTNDJOY. B AT FOFNGY  FOIRN
BROTREE QPNY. FOFNT IIF AR0TY, VY, FOTIRKY FF0IT, ed
Wed FOFOWOT wTe TORFRN BT YYNIYT TROT, TFTION  TDITLD
@mz%mﬂdmoéa@mfo.

11.2.0 POYOFT DB mzmsé% TOORDNLL: NGO RN 30w, DWESSB,
m@sé/smmm@ma%, VEWH  BVOTWTIYNY Wi %émgzﬁe@zs FRNTI,
QEBWTDTRT 38, TOTT JPRFNL D) YRR, ONTWIMRIRST  SRNRFNTR,
TOTRD JPOTINYRY, WENRRORTT.

FTOF LT TOWFRIT BFO B 2AR[O ITFRRYRNE 50T 1974 TY B[O
DFPFOORITT DB, ANRO ITRRRYRNS, TTT AT T, FONTNY  PYOTIN
TOTZ® TRONY ©BSRETIBI), LWBNEATT. AT TOTONFBIY, BERMWONY ITIFINONR
A® NRORLTW. Water Prevention and Control of Pollution Act, 1974 S&o3Q 253N
ROF, OPYNG ©on FOFNFY SeRPET SNNIRNRT  TROTT BT JFNII, T edwon
OPTD TTRLTION YWYOFTIN TRBMOTTINITIT 0T OIS RT3 IeRVIT.
BOIMPTNYRY, VRIJNRTRNTON0TT LOYOTIMON TOBID TIVNTIY,, 85 JoF ONTJIY,
ERaNclele: %o:'gpo:b ATeFTID B TV TIRNRCNR WD WIONITT. TFTFO QDI
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mg%x@da DB DT[NT FLIOD m@aéz@dmepﬁ BTN TR BRNILD VLR ONGI),
ANOTRBDRT BYTE TOTW VI BT [TRRERLTVIT.

85 T00W TeVTOZ T WRTOTNW, TWONFNW TV TPAW DNG TpRFTITNLOT
NG TOTRATRONY @mmosmm@waow DTOPTIT  BeONT S Qoeg  TOTIR
BB dneRd FOTWOIRTI, TOD %@@%@Cﬁb BHWONTOZT.

11.3.0 e.-sqsﬁé e33R Ao T3 eTT sssaﬁﬁmfo:

DIVTVL DTOVTT WY BRTOT JCOT TOZN ©OZTOHOD T 3edod
DIRDNY  WRODY  ToDITT  TWeB  ©PI  0ITIRT  TIEBNYON  BOTITWODZ,
TBOINSH. APND  LTOTWD WIHOR, THIVTNT  ToriweN  Torwe 23 ﬁé@c%
To00TOE (Biodiversity Heritage site) I@eanwon wildlife Protection Act 1972 &)
Biodiversity Act 2002 3RODY BOTEIOWES. APYNY IDFTOT DEDF RRNY W7
oo, TOTROD TONT, TOWRCNE FOWT, TTRL TONT =B sﬁmw@ FOIPING
BRODY MIFAOWTD. STT 33 WVLONOWT TRTN WIVT FONW, FLIBNWD, STF
T3eane (Wetland) VIT/OMED WTDTVLD WPNT POWR TRTOLH. QRN WOLTON
LBFON LITEHT OTRIND  TeTINHID. ¥QT & Iednd ©RH Qo Fend
TRTY  w[OWOT PON TPFLY STWYS FFJO, ARYNY wif QWS ToTWT, AN
SOEDLI NN @@f@dﬁ@d POIINYG  AREVSTH  FOTNTINDTHN. 33 AIY A0
TRINPN WITNTON TOIRIT TIH WNZITOIT.

b. FFTT TR, STEYZ TTF AQTFP TRDSNFY WTTPW TS GREWILY TR
TR BIF QO FOWWIITW. STV 0IRT W03 HO0W3E FOTIILD TOIHING TN,
BTT  OPNEW, ONMIARYRT GO DI WOT 3RTZ QL. VVIWINRYABRT
WFOIOI0 T QTR LTITINGN  TTRTNHIT. 9T w0 FTeowNTTe  F9eod
ToNR Y DYTYTVE VT FOTEND ICOT TOINT WE[ON TTRTNDTH. 85 DO
TTNY 0% ROTY WAPFODTTN BIYBRATE Fo0HHe HNT ITNT 2.BBJOCD e
TOTEOTRNTIVIT. YRYNTI), 83 ITNTOZ DBOFSRNT:

I TR, 0BT W) PIRINYY 0T Wif FeORTT FIP/NWD APHe VY.
©¥30Y VMY W ORI VY. YRYNY TOTTH T WIS WIf QI
TOSRDNL FIFHOD MoZE WEITY INETONITH. SN QWT  TOBHZND
QTVTPLY  GPRWOD AVFIH Land Management, ENAY ITFIEH, DI
QBT JINET  TOTIRONY Wi} AWVD  V[FTIDBW, TPIRINYY  2Oomd
RMTINTOTT.

QWOOT e:oa‘:)w@@poﬁa JIeNT TPTY  PRWOD SRS, PHRWOD WEFE DI
ORFROD eTREINYG wIE VILONEY 83 WITOL ACOS TFRWD  JLON
BRENTOTI.  QBOOTON Q0T  TWIRAPR  Jewedezvn B, T[NAI
AMDEVRD.

ii. BRI DI CARERING TOFTOZIOD DPLTYOIN IT D DB eI
TRINY Wi RROTONW VTN, BT OONYWE WWIRDVAY Wil IT I0P)
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Vi.

ST, BRTFROOT  TAL  TWBIL  TTOTIOWOT  WONWT TR
TIRDVNG FTOTEOTINTOTH. VT T IO TN WPNTTe ST DT,
TRODWRDY. WOWT  TTVFWT  JPTOWOON  WRACNT 1964 =D 8
TRFNED  PORTNYY Qe (V0T TIT)  BRIIW, ©T0 DI
TEeTTRODN WPTD W J0IPT TIWEITRODR  MISFROLT.
TRTOTTNTON WONTOT FIIRIN DT AZ0TY, J0ST 2PWOR 00T
FOTRDOND BT08TN ORTWIRRYISOMIT. ABOT, JOTT
IRDNTY 0T wif TIEFT MHIFWIT DB B BOWOD T, WY
RTINTR, FWACANT. 3 QQFPNT  IWDF VT 1WROTO  AOTAT
3RTINYOTON BTB WBFTOITONWD WFRERNITT.

TIRRNY W DFEAWTY  BOOWDIJTID  BePWWS,  International

Convention on Conservation of Wetland wID CTF T3eane (Wetland)
AL @ﬁ%@md TVEADIVHIT. VTS DT AETVWAINE  TPeTRF) DY

0ego®d Q0T wognsd, Catchment, Buffer Zones, Command Areas
QIONTT), WINROBTVITT. B0ITaLEOD FRPHETT e ohT Tged S8 =Y
0e80H Qe BEIRTZ, ROTEAR)T, TR GeH]
msggessmm@w@ LINRORITT. 85 BIWPHSTY TR LONOSTNTY
Slaleeny Ua%eo:b DIPDNTR, BT WO B00WIB.  $WI
DTOIPERFOTIe I, ToNY FOWROD FIRINYY Hnew AT wetland
QOTTe QT FOWTIRIOT 3¢ WF0IWT  TTPETPOW WAV IVTZT.~
00.T0: B 3POINT TTIEB.

ST, TR TWTOTOD DT e[PEINTDY, FIRN[BT T REREITY
TOBERIT BOORTYNT  FOTERIT  FOTIRONE FOTFHOD  TTYoDR
DJeTemoN FONWD T 9IS RCOMTNA D0QNH BWALRB, YOBNFTINVYNY
TOMR QNG Wi Q0NN IR SAE VL) VT TIR TRODVPHDY,
OTTONG eﬁqﬁséom ROV BVTH a@c‘b@% D) BHFT @&3%@9@3@?\&%& 33
DeEONT HRETHBNAYOTON WINTOIRN TORF AT ROTIRONTI), 2980
@@5®%w@xmm§d. AOTIRONY ﬁod?ﬁ, IT® m@ﬁé DB WOTERNY
27} TIONE TFFTIMOPI WATOORF WBIFRNIT.

VI, ORI DB BPS  "OBOH  TREFTONST), WYNEI,  wwf
ROBREBILY T WPNY TORFNYRY, DWAONSARYIL DFF  FLsYe
ORPYNY  SE[REIND DY) TPORFNWH  RLMWTNE  NOD  TZoT D)
QVTFET FOORFN BOTOING JOFT 3T WWI SN FoTLOTINTIIT.

BPOOT FUNG NI RCOMTNT BRI, TR, WO, JIVFHH, FOTIH B
TBROI QNP TWIRIT  RINBRYR WwIT. (T TOWIOD,  WTE,
BOFOWIRY, TOWOWS, INT %@eoﬁa %o:'gpmfo AT0) W) VPNT VeI
CTOTIT TOFNWRT (WD BT, STEES, ©Tn NP I3 TWHTT,

QTS WBY Ty JeTO|O QRABND, Sﬁvaapw@@@ TRRTOONRD, TDTIPND

72



Bonents HI HITIHIOF 83 1HTO VFHODY FIT FW3oH HID

Vii.

viii.

P INTIPRD  9TD) NY oRODY WD, T 2y FOINY
THONF N0 BILTTONDD, BT TOITTY FOWTINOT DFF W03 eTT
ODTMIT  QIJIEN WOPOY. QBTN IIFOW  IWTEE DY
TOFRRTOOINVPDY. QW3 TOFTRRTIN  INW DI ROMOONY
DOWFTT D) DTIRVIE, WITITONTZ.

TPOTHI|S INT I, MRged TPe3T  TOREASIOZ  IONY Y
enlantelatiial BRYTOZT @55563 @@3@@?\6&3}3. WTWOOTPN  INT D)
Maanere TTEINY RCRMOTNY ST [F B SERYTVONT T30, INT
DB MREed THEINY FIFOW  ONIIR FOBROWBOZ  LRT,  Oe3odY
QIBI  BROD eﬂﬁigﬁé BRRT, WHTOI @ééﬁ eﬂwzﬁéﬁéﬁ%ﬁmms@mﬂ 0T3¢
PIRITRONY  TURNPD  OFJTENDIT.  H 0edIRT  [FIF PO
BRDPTOOT  WIFTR  WATTRONY  TWTFOINET,  FIWIF W)
TOFRDTOIRT  BBIFONT), TROWPHT  RCIWTNY  STEISTY DTS
TORTF, TRPYTYTE TOFOTFTVOOTIN T AW BTN,

@@wé@f%%@%@ﬁmw @dém%@ﬁ OSRCTIN,  PRWTTOD  FToIRINLOTON
oML I FEAGRONT BITOME FOTPFNYY WDROALTT  AH?OD
DRNEBRUNYYT  TOTLOOOTN, ICNW DT  ROOMOONY  WFIR  OPITB
RO PATHCTHOTD  JONBRIOLD  WIETRHIPVITD X Se=0FT
3BT 9[0T Qg CIPNTIIT.

IOAL B YIT  RWRMONRYR  wBIO  WTD emcgeém?ﬁ WP, T,
BRNTI, BRDTITL VYT UPTD FTWE T T @aséﬁ@ma TOTEN WHIT
[IFODW, SENLL FHRETT T, TOFTTOWNRT  FIFH 0T, TRoLYTe
QTR

CREOT [WHOD FOTET I, RONFIVFHH HTICOR ), #5WR0FIQT
P IROZFTN  WYTRABEOTFOITH DT  WYTRIT  BBIFOD

Teogmmozzm Seedit 0@ (Donor Driven), c3nods Tone 203mT0me0s
ORIND W, TOZITNAK, FFeoD ONSIND DT TRTINIER 3O
NRTZRRT QDRD. 8 ARONTY RIT ABVwodNY Time Tested DB
BRIINCR IYOoZ  ROTHOONNTR),  WIYSRATRN[I.  Torode I
DVF IO HOFCEOF T 3B WEIOTJIT  eNBY IT0T  FOORNFWONT. 8%
QI ATFTY LYTRT ROF BOWOHATWOP (¥T, 3L, Bow, wetland etc)
200D TLeT SEET YUOBONT, BWAW. TWHWO W D,FOONF TS 0NTT
YT WHTWOODI), VW3 m@%x@mm, WETORT TCOMTNON TOWOHATO3,
83 FODMUTY DTOALVT Y TWORFNRTR), JOPNOZAET, WRBREOI,
ODIVINRPWE  VHTVTBI), WP, 33 TPETOT OIS YT
O3PPYTE  FTEJZ, WS WOEI  ARBNY  WWORF  JPFODWRT. 3
DRONTY  ICIROTTNALOT  RIT  AWNVTON  BRIZ PR IWET
ROTTOONNTR), VIYTRRATHNPT, AQPRTY  FNE DT RCPMTNY

73



Bonents HI HITIHIOF 83 1HTO VFHODY FIT FW3oH HID

Xi.

Xii.

Xiii.

Xiv.

XV.

BEPTH AXINTOD  SICNNYOT  TRTWN  BKO T BTIORN
TOLDNRTT.

-0

mmémgzﬁ ATOT0T TTONEFRATOS, ARNTONT é@i@ﬂ%%@%@d&&%,
T, WOWIY  BHOT, dpemT SE0E wF) TeRdn @O BRYTOIT
TNWD RO SPOBD, JPFOWH NI WADTOAT BPY, YVTOINGZ B
VOATBI),  TOITCRARPAE 3T FOTTBR ~ WATBOWE  5TRJII
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FONTYIE DT V30D NBATTY, ONOSHE), TIRPONITATI), WHAT ITIOD 0T
WPBOD DWFOTPN, e.—ogomm@éoio FOTOOTNAYT LROTTOMIE  OOINTVRT V) AT
TOFTOTNY QTR S, ICONYTT FHWJNEPY) ISWR0Z TRIWI 0P LRI TP
DB, PT  TWAN DT  wD0RWFT  1eeBEtRTR, JAoNOZILY  DIF  Dedod
TORRODABNY WNZIOWT.

15.2.3 33 w¥ns a%sa% QTORNEH:

300D TTZEIIFTYN ReVWORNY TPTOOIWT ITFBBOID 20T T FTOD
WELONT %&D% QPOTTONT.  THOOIPNEDNEROT BEANTT), TOTTPWD  WEANTTY, FAR
BIWYDD B3 QTOIT  OF WONT. TWFBTTN, FTODH 0T SYTY  AWT  TTLTT
BEANWD TONH DT WD VEDNY  TWWODT, 0T WTT  L3FT[EN  TT[IEOTWY,
QODOZRTYLRZRNIS. FTOD wINT T QONOZR FNER QTR FTTBAICDYT,
VYNT, WTFTON WIFE IPWEY.

15.2.4 338 ZRTNT ﬁéas QTEOTNE:

TRPNT T, JeOT FOZTHONI), ATLWION TOTWTYZRE FBOWOT FFTL JeDOAI
SeBTY  (Plain sedimentation) TQICRMTT. 2o TS THFENAWL  IDSCT &saw
O, OTYT VOTOTIZE TS TWOFFNYD), WHRORITH. LRFeO0I® BT BIHLIT
(DBReRT dézé’eaa@) DPITY DTIRD 3¢ 670T),  @TONFTOO T, WRND
JOITRONTN  TONR BT YOT  TWLZRNTR) T, TRNKD  TI DTOTENRSNR
VOBSF TP, Q0D TOIZ ACOI ROFTHORD WIOIT POTIND Tonw &3desdn
3T, TOONFITOINYI),  WHRRORIVIT. Wl (WOSRCENTS SR RB/ROF)N
WIRD 85 TeTT, DYOD FI TRBFNER 80 BT, pBeoctPNCR 90 JEIT TN
2R 70 TSTT TRPOTOZ DNG ITRFOTY MIFENF, BROTLRMIT. FORTFHD
TUIROR 0BB ézs%mﬁ TG T BMHBH.  BVOTEOT T, TORTTD QDPOINH
W) TFOINAWD Tk, VEOIOT FOOTHIONT [BCOH TOTHT eOT RFOHTTD  FLINWD
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*  IRLODOE T3 eTIY, TPINOT BOX T{XIT, SRR
* 300D Q0T BT LINDI), JZLEART.

* HJOV0T  TRRUEHT DT PRIHTI DRVT WP LeOTRWT/ Moo
BROOT Zeenw AF, NESSIE 3007 SR -2 DONIeRT'.

QOTNRD TR & WTWWFTNRY (Absorbers) @0pos STHEFIQE (330D
ZINTOIT) 08 ATRF V.

* FTONYT WO, SADTIRRT 3 TORLTZT LRNBIY, HeTF BRI
* 3 3ITTON N3 mm@m/@-@w@%emv (RTOBTON VT WD), VD).
© Qe Torw Bieews FRNRE B30I,

. BovdD, SR,

SRODOENTT, TR SRR  WoINTIW), IBROLT  AeOILOLN
QTTARYAT TOTT, WPYNYR, SN THIVOT JT), TOX TRTTIRRW. BELWD
RODRONYY, QT msa_s;o&owomg QeTZ), FFS mgé,se;?u%ma@ RoTPFRY SYLona
TRT BONT B[RNAFIZ, WIWE ROT IETZY, 20T TPRBTIW. ﬁé%ﬂs-‘ﬁ F3RYY
SpEohoENY ©YE YD TIEFZoDI, wY B[R BZREINII, (olszewski-tubes)
WPRE TROT FONFNIRPPITONT.
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DPOF [LRLeHTMIT. FVOD YT M FDIomT IS0NY  FeORRT  BTONRYoT
LAY TRENTT RO @32@% mégs;oﬁaow TTOTE T, TRODT BPTT  ACTV
edT BT (DLIRNUT) JeOIRODN WJraerdsm Tont Tone  w1d¢ 0NYI BT
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W ERNBI, BRCNWTR. SBT3 FR0R RVRBERT RF, NN 003 msé_s;oiaow
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BEOTON, FNETHB  WPTLD), TWSNYY ©HT IHWODOLFOINT Tonw WHT TB|ONT
TOOPFOMF TRY, FAR WIRTRORT, WD TR, IROWT  JYNREH, IR,
BRPRTY  FOTHNIEAFWIDTOND. SRR, TRW, INT ToNe FMwOT TORT 3
THECINVOT  TOWOT  WTPONTO [T, WOINVOT  IRRFY, T LTIV
THONFTRTE ITW TP IO,

Q0T PNTIT WIHT TTIOT X (P)oa), AT 0D THHIONIT VWEINT,
WFDPTIRODNA, VTR DJeTwoN, FTOON0 FordeerSews® FOodReRTRODNR FFOT
e [WOWPTT TWROT ONIOAT FYFO0T WPWD WORIDICN0 BRETT N TN
AOFNFR, WA, € JoIC ©TTC MDed DY, ACTBA  FOQFIRRYA  IFE
YYRXNTOZ  [RB/WIW. Tt [RABT & (PJodn 0T g WDE ReDPOY.
PRRLVOETTOST FYFHOOT BRONT ToAPONAT OBEONTRY, YOTAERENZDT FOBHF BY,
mﬁwew (BOBB)NH  SRT  BRTICNIES %@oﬁa@ T8 gaesosmgwmmm%,
BB OOT, JELONYTOR FFOI FeDTH DT $IReFTLOB[TY, TONeIRLIeRD. W 20T
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15.4.0 a%sa% ARNEIR (ST ROT INFIR) -

DNG gPET  TOMR  ToT0RNAT  QPOINYRT, onlpeess® SO
QONOZRYTTN/BHOINPTT)N VNP TORNFAPID  TWweRY  BOTD T
DEOINT, AD TO3RENTOONT. RODRONY wa%@éﬁ@m& BP0 JDFH WeINTI, 3R
RBDPTT  DROT  IRLODOETNTI),  IWRFOINRIILd T (Phytoplanktons),
BRTCYOTT T WAT TBNT BTT TP  FOWOTRER, w%%m%mﬁd. 3een
"7, (Phytaplanktons)sssy,  33%0% 2e03¢Q Seedsms RRZ - Reanee  (zoolanktons)
SeTON  STOTWONVR  CNEDNYOT  TROTT N IRZOIPNRLY  ABTORPMIT.
méé@)eﬁé@s:ﬁ%, WOBVBREINN, RARTO0  NENNTIR, AT DT RAFZeINYY 8%
BRRENG, WIRERFWTORNG.  IRWON0LET  T[POB[I),  FRDMRVITT,  FdT
ATEBBOID T, TOFOTFTIOCIPNZT.  SREIONOE”  TTIEBJIZ),  FRIMRPRIYID,
TR03w3=  (Phanktiorous) wormwe  ©3mTE (Bestiorous) <0edT  HEowees®,
TRDARIWDRITI,  FORXREHBINRYYTT PO ©mory WD FITWOSNEI,
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ms@go&owﬁ@mﬁ QR ess RAME (méé@)@éwﬁ@o) FRedReTYOTIT®
(BemB) NIRODR  FTWITF DT  Bren BRFOTFT WY JOFERINON
STZOMDITH. LOBIRCINH TN WEVNW  SRBLEZEFNY 0TS0, NN, ¥0F
ABEBH QTOIT CDIFY TWORT AWIT W7 TN T OOy BeAnd TIEI0D W
OF NT[VE B AT ITFTTO TWODNF FoZNY S BF/OOWSIINT.

15.5.0 ZRTOHT RRT ACR0E0:

TRETOAT TOWONT BANT AT WIHT el (VEREENTS SMRFIT
RVIROF) TOTETIOMVTT. éags TRTONT [RIT V0T SIWT TJWOT V9T B
DTTO JUOPFNY STOFTORTON TWIFAZ TR VNG [TITLOTHERD YVOLPMTT.
TR, WRREAIT  YWBVTIN  TTTINIT, DNF 0680 NTeT”  ([OIVTRTT)
N DI, BFRITNG eI olelaal AEY TWROTY CIRT W, BT WIA, 0T LPNT
FOWONT WOBNFRY, SNALY FOTRHITON WIHOMIT. VU BRENTY, T DOT
(2003:0eBRRONERT’) DO YVFEDFTRME TFONOD TRVE TTONT JWFF T awa';
QNG WROD RRT, emOLNY ROOSRELIONI), @apw@c‘b@w&aﬁ@md. Qazs%é RRT, e
TBINT BO03RERTONY NTEHT LYTON WPVT AT VTRV FIAT.

15.6.0 Q02%.809F° (Ministry of Environment and Forestry)SSa:
SHoT 33ne oS EE Iy Kbﬁ:i@éﬁ

TRIVH IR, FDT ONSINIR AT, STEWAPRTD  IPITIYD  STT
YTYTIND DB O WOITT,, VOPI LWIVTI, BHEF ;30eEs” AONOZED (FOT/WR),
T, VG0, ATNTOIPT  ([EQRCHT®), WTTORS, TPOTAIPFYTE  BOOTWT DY
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103



Bonents HI HITIHIOF 83 1HTO VFHODY FIT FW3oH HID

FOODF 23ENWLIBNPNR BRB BOBONTIMOTNTI), W¥3 BRARERYRMHIT.
BORONTOMOTNY  ITNT  JHOIH 33 FTOONFWNDLIIAPOT  ACOT MO
fa@%omm@déé BOWS  FAND DB D8 RODONYY udmﬁ%ﬁ%m@wﬁé DB
BOFONTOMTNLOT BHTOINT FTB I FeBAH Fedeeo FTOIT TN BTIMORTT,
TOOLTIMITT. VYT, HBORONTOMONSR TRk, [V, WD TOW WIB  BWUPION
BEReBBY NednedE Tore JINET FR[NE DI, TOTDTPR ARCTPIBI), FAX TFIIoN
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TOODFLWNBJLINYOT  WORONTIMWONT TR0 BN, TRWNE 0T MeesDWTY
LTRBBADYITHE BYB, BOTRFDIN ITNW mémma’@cﬁ@ FOTLOTOMIETS.

QTOTTeoN  WOBRFY  WFE  JIPRDPT  ZRT e j0DIT  ROTRONE
OTPMININ  TTTIMTT.  &erl, I B[BOOTWT  WOTONTOMONRWD  LITOTJOIREN
wéwﬂ@omm%, 93 BVIOTR NG WPETOTT BINRINYOT LHBRTD ROWT R2eAny =0
gR0e  T|ET  HTHRYTIVTTI), BRODH. TN, INF HTOZITWCT IWH  IWOIES
DTOBT IJF, FOFTRE B AT BeRIND WOFORTINOONROT smﬂéﬁ@s{l ElelaVoleing
BORONTOMTROT BRT BT TWeSNYY ©TF JeTToN LTRIWTTYTIT  SEAE
TOODNFLRNTLINGR BRT WPNY NOYET  HBOTODIREED  TTE0ONGI. ARRPTN,
BORONTOMOTNY  JVFHHOIN AN HTIFIWOT  DRINY  LRITYD), & TN
TROID 20T VPT WIROW  WIFFOD Wed ; FeoRETTHONDY, VT, NOF WE
BRRTRWT T JewonSe TR FRRNI.

$ TN, RODRONY FOTTH DT IVFBHOID HITDFIIWOTT 2wOW 2,B
SOWBI), TONH WIT HTVAINY IWII FOFRFNTDY, JOFOWRT 3O TWONFII),
2edn SRTI, u@meé%écs%, O DT WYITOT FOTUSNW B 0TFITIT 0B
DY BIWTTY  TODE  XRERINT  AFF DT, ©TT  oDIZ ATRNG, TR
TORMWPYTT I TTIT FNJONIODT, VUNITRIAWITT. WQT, BWOTRONTI), W
BAZ, TROWOT TONBAE ART AeSNT BROT JTF) BDRTR, VT NSIRRTT.
RRE TORT [WANY  TORFINEH DT, IIWTT  RRINY  OTOTYTDR,
SHCRBRYLY VNBDT. JeoFONFTITTL ) ¢S TWIoFOTL  Torie O3LERITL )
wéwm(pwsam BT BODRONE WWONFATFIH 0B wswm@wﬁﬁ TOWORRT BT
RS WTY FoFRIT W SWTEE I ©0ATUTOLNTR AT O WNZIT. DY
©OINFYoDRe ITUeE Tore TWFHF HQOD BNFIWT D0WTT w7} NDORTTNO1R
ROBORTWB/OSY, BOTIN, JLSNWD T BRERING ONTWTF, PIPTOZTF T
DROT ITWTVTRT IR FFNT ICVT WNZTP FRT® AVIT.

3OTED, PMOPRNY FOTTHR BOZOWL TN, Wit §riediiesnn ©nsd.
BRTL PET, TOAONIT, RO QWYT WI) ReT  OWITW), TRODLHIR0W TR
BOTONTMOONY 3 S0NT, JLF VAT BNZAT, & JOIT, FOTFFLTT ROTWROE
BOWORATOZ VT3 &Y THONYR), ATFORLeTMTT.

O3PPYTe FOTFH WP IDIFEITT  TODI TN FTOH  ROITONT  JTEIBI,
300 AN, GNRBOT JONIRLSeTRIST.
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OPF, ¥ DHIPSI  woDE  DWITIONT, wTedT  MHOORI,  WEERTY,
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@5@@@@%%@%&3@&.

15.7.0 <38, zfyac?ag) TRO3RVONT LOGe N

ST, RWOTRONY LIBI), TR JPEL TerRe JeTI), FOTIFLD [BRBWST DJeR
TODITY, [RF,  Apery, IJpIROODY, HQT  FERRITN DI TNOOT
LEPANPTON  BRT B RO AOTIRONYI), TIZLD DT TOTFE [T
03ReRVOIROTTY, CHLATOZ DUY TOBNAW TONH WERW TOBICINON JTEFIT eRT:

8 BRTFRDODT, AVPOREITRARPWT  =[NI, Y DeITIT DY OO,
pskoplieratey 353@ @mmﬁﬁ@mwomo&@@/ﬁmdomw@gﬁfmw LRNNG TR
20T /OTRTT ©OLPRENTTTI), u@eﬁa‘%ﬁaw REOTON C3REBINTIY, %%@é@mwoé Tone
MEE  MRFT  WTFHIT  TOIRENTN  OPNER, MO /MT  TOWODINT
TRHESE JEWWOT W[ON JTIEF ITNTRY, JeRTEN. 33 LT eTFN, LTITYI DY Ty
3@?67#%/&6@@3 Uaugegﬁeé m:;)s TOONFTWEFNYY RIoFONE 93T HOOD WHTONY
STBI), JEW R wéw:gposmol RIORDWOT DROR JWEFOTTONT. ITO  03ReHZOIW
WOBTHT WIRD WHLLPENTOTAINR T  FeP mwem QERT TOBT WD) mg@mf\
VTDVOD, BEVERHT WHTWITI), JRT IHOD SII, TN LWISYARZTHTN
©©5T TORWERN. VOTF VTR m@@éoﬁm DCTOFBHON0T BRBT T & 5@@555 e
JTREED B[RRI FWRNN SElaly ﬁz;dﬁeémol TRTRNG. T 09230 TLRINYS
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RBDARYAR)TE, AP DTN LRIFSLDTI.

RBLOCTTEOWI), WADPOTED TFOONTY [vTHe WIVTVSAITL), YVTOTOBA: R
T%8 BROTT ©T0 waé% mé/@@éa‘% woms-.; pldeln xd%@ﬁ TTFTT  FOFR)
PRBABWIOD TR PRWODT), ™A DOBHT  TRAWRY  ©FPH < 5@@@@
Hmnde ¢, $iToood wEm YIT FWBFRIT JWHNWD AP0 BRF ATAITTLRTW,
OTERLCR.

Uammcﬁoé N Torode d@s%raoc?mf TOXT wwNﬁ@ﬁ VIO DB
éﬁmodéﬁ% 638533@3@ QR HTONTIT w@wéo:bm OINOT, %eozs TWORT B @dsa
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W) ITFBE) JORIND, 20103, WORRYAT.

TAOB/IAN 85 JORNIVNY  TFeT ) STONTI), DWOAT  Tone  GOTSTY
BEFROT (VMR W) TOTTR T TVIFLSITYN TVONF CRTJRRYAT BRITOBNT,
DY BROFL Y VBT NTF LPNB), VEBTONT:

“SEFROTNAN  (PTORRWN) F[EELRRIS AT (WO BT ¥F) FT
PONRTINTY, VPYND ©IHT LVIVTID m@qﬁg@%@ﬁ%ﬁd NJeToN, WTRT  2Be
déébc%éﬁ STOTTON. TOMD  ©939) mo@@% TWTOTTOD  FoRTNRRTYT O, BeRF 3,
Q0T BRI, Tp® TaWT, IBT A0N0ZED, WOITRFO WWTATER, W BRLE e’
QON0ZEd, 230 595555 RPOTONFT RNGF TR0 méws TORT ﬂeﬁﬁ@w{l LTNTET, VTe
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ADONTY  TOTD  DITOETI, WXRRT WP, WOFE DTIT
FOONF BLNBIBINONL STOTONT.

VYT, BOTD JWEROTD WI0R, HL PIF(VOFT L), INRIJZ (IS
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TOTEITIOMVTT.
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OB NSe00.
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e TONT PeowT Ny ﬁosﬁé > 2

no% WD TONT =en 1.4 2m/h

WP TREIW (3OO )M;
BRZE ed ROSLT AWUR DI'T Mg,
WM TWETVZ, $BRT TAILAWB ARTT SHITH e WLORWTDTING.
Ah =Qd (In Ci—In Ce)
KBOD
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Y.

Ah = B (FTDOWEDONTT) e ; TPes (mM2)

Qd = TOLICOT ATOFO DIT TOIT TT0eD (m3/d)
Ci = w¥BONS BODs mohesseo (mg/l)

Ce = BRTRRIFT BODs mookesses (mg/l)

KBOD = %3 Z@Pee (m/d)

@

Ktdn 890hmamT003 KBOD 0w, AGFORIE

LS

KT . K20 (1.06)(T-20)

K20 . 33 TI®eo 200c (d-1)

T = WWWOT FOOIF WTFHOIN YIRS (Oc)

d = Q0T TN (0e3T° FTO0) &% (M)

n = e ; DFBYIHT TOFARW (PIT0d0DNY SeFBITI, SPRIYWN).

KBOD 3% ovspodews), ©poaddd @3 BOD ©@3I8 =@mweery mommwdwen 10%
R.NOBOR VHTIONIST. &eron zé@?mes%oé deant o TY @@ﬁﬁm%&ﬁe'@d BOD o

OTIESN  TFodR TPy ATWNDIT.  IJFOD  OIRITRoLH  KBOD
BLEFDOMHRTI), TRT AW [TL SRWIT.

3T-B00L WOMYT AW IRWT THET (W IFT P TPeSTN [Z)

3TODONTNY  WFENT, TOAF'D  JONINYOT  THWIRORT D) RYIYI
ORODYT FTRFO BOOT RS0H WROT Pengrg (¥¥) Jedd TORWT BB ODIY
LONTLECRH. DT TJND  RETTONTDY, VPWRTO DRV TIIVFSD  (ART)
OFORAY.

* QYOI wWnnQ FEeIFT RRHeoBT), WIRYW

+ FEOF TIOR WA PHTBBIY 107 M/SY ATRRIHID

703 Ac = Qs/Kf (dH/ds)
Ac = Z30DONTT A JReWT JWe3 (M2)
Qs = =3RO IOF) (M3/S)
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Kf = Tenr ORFOARORE FCCLONYS HEIT HHTI

dH/ds = 330 BLPonRE YLD (n/n)

Beed3® wQod mIweesN Kf of 1x10° com  3x10°w0m  meSmEEmRN
@oﬁ%m@%@@%@m VTR, BOTPFTY dH/dsfA 10/.35, w&RYID.

RS

ﬁﬁ@ﬁ? WD) ©TIT 3?23&%23@ QFE  EPMTHE3T 03359% FOONF AT TFBN
ORZTONT D) PN ARWNIOT O BT ZAWA TP AWFI
POTEBTY FRB[AE I, B39FBeTT IYTOR BRITOBRGD, TRTIIF),

1. x@@eojo T BRODTT méé{ge@éw: méwﬁrd eﬁgoaam&é.

2. @3503 SSTON  LPBLRCATT 230D, w@% 2363 FTOOTBRLD msi cﬁ@gmﬂdm
T000T BRBT 30T stﬂ@.

3. MRDITE Be[T0 WP TOB APOTTORNT, FOYROYT.

4. 2e03 oy MBWOIT DT ReF, Reand Fodn whrdrmen  Hewed
BRBTY IRLIODOTFRY TPROTESE.

5. ©3ReTTD  (WIHFT) QRO WOINIT), TRDAHFR e BROLTVI
TEBRRYR Beged), STRRITIZ, ANAZYW.

AWFZ  POTBITY TR BADNE DT PO FRINE I, 0,TT0N
DIV, wNETYode &5% NTITTE, TVITIN  TORD B 3eq  3ed
PRTHBTY  FOBWTH RASRENTY mﬁecsm‘* TOBE DD @@eﬁen‘ (TORDT® 0T )N
2OTRNS. BHOMRT FTH DI e BIBER0D  TTLLOOTN  RNT),  IWFS
POTEBTY T3 I[N DTIVN WIRTIT.

TN EeD® o3 (FTHRT 0T
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15.9.5 wo3oegecd HYRY do¥d DT, BYBOR IRTWHE Iy b KOZTH
203 wmr TRe3ne (wetland) wed 2o omd 3T Jectd:

(RoRR)

Decentralized wastewater treatment including reuse

Cl
NEERI

IiNna recyci Foie o1 constructed wetlanads -

TR WEE 3y I HOZTR Fe0WOS oy VeTH BOKTFBOH QBORETTLO— ANFAT e
WACINT TREBNY TRT- .7 ST°.0

SOURCES

®  Municipal/domestic waste water

e Strom water discharges

e Hotel and Offices

e Apricultural runoff

& [Landfill lcachates

- Industrial wastewater
SORONL:

. MTFBEIF DT NTIITE WO T, Je
. T QT TOORE

. RBetiee® DIy FBeonvon

* 5@&033033 OO0 NE

. TOWFWAT S0P S

. 3modT T, AeTh

IMPACT

Ground water pollution

Eutrophication of lakes and other water bodies
Degradation of river water quality

Impact on public health

TOFBOTL:
*  YOIRFO BRI,
* 3T D) YIT WUIMOTINY OIVLREPFCTT
* IO 0T MORWTY BRTTYHOTOTINT.

* TJIFWIZT e:sdraeﬁézs 20003 TOTHOTD
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TREATMENT
» Reuse/recycle
* Avoiding contaminations in water bodies
* Decentralized approach for reducing pressure on civic bodies

Koz oS!
* DITWIE/RITHORTH

3
© ROURONT FDATARNDIONT, SERDT.

*  DBe0Qe3TLe LTRST BT Ton0T FOFNY FedT wITHIDR, IRINRIRLE.

Impact on public health

Odor problems

Mosquito nuisance and breeding of insects

E-coli and other pathogenic micro-organisms can contaminate drinking water sources
Spreading of communicable diseases like cholera, dengue, malaria, etc

Impact on bathing quality of rivers, beaches

TOREWATT e:sd.raer%cs He3 TOmow

" @& @ ® W

© WAFOP WS BRX,
© ARYRY wu DB eUNY HIWBIY

o Q-3 meg 933 ermﬁ% B0 Q03 m@ﬁ@%
BOIXNBIROP R TITN.

* OO, BONK, S0P TOIZT FOTYWT TRENNT TTWDT
* JI0 DB ARNTT BENYY AT VIPTLIOTE Q0T MEOTDWT e TOFTR

Why Decentralized?
* Improve reach ability; reduce the need for sewage transportation system
Allowing use of the treated water in-situ
Smaller systems technically empowering the smaller LUBs
Treatment where it is needed
Irony of the situation more than 80% of water converted to sewage
Out of this sewage more than 90-93 is still water
No water available in rivers and nallahs are perennial
Ne-Water is result of unit operations and process
Our drinking water is treated sewage (diluted through natural water bodies, rivers?)

DF QFCONLTTED?

© ROWFS  MWMFFSR, BYHIB; BB  mAB  IJASH  onggohy

SRRDTRBIT,
*  TORORRT WIQFOWTIDR ROF WIFOHT, LBITIT.

*  To T RDWANG 2838 INT IPEON TOFNYI, S008FwoN ©HTVTOINSRRYII.
) PO N o) K @ @ £ > s
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© T0RSOD QTOIERTWOWTe eswo 80% DT T, JeTHN TOBVIFT BHOTTT.
* 3 /RIY 90-95% NOT T, VeTINONE YWD,

* JONW WD OANYY HEFFTO AT AYTE BT

* FPUINY TONFWTHOD ) AT TOFORTON 3RCHRSITT A Y

° T, DRANT T HOZOZLRT T,  ICTINTIVIT  (TYRNT  RSRMOTNRD,
SONYOT SPRRVIONT))

Sewage unexplored resource
e Irony of the situation more than 80% of water converted to sewage
¢ Out of this sewage more than 90- 95 is still water
&  No water available in rivers and nallahs are perennial

eTPE TOLER LYTRIT B e
© T0REOD WTOIREAFOTTe Jegwo 80% Qe Ty VTN TOTIEE TROWIT.
* B I/REY 90-95% NOZ Tk, Jevenode YLOTIT.
° JONYW DB TRAYY HEFFTO AT AQTE ATVRTD.

Ne-Water v/s Drinking water in Indian Cities
e Ne-Water is result of unit operations and process
* Our dnnking water is treated sewage (diluted through natural water bodies, nvers?)

03T BRSNYY FReHECRTT RS> V/S HAOIT Ded
¢ PLINY BODFUCHOD A HPOIT TOFTN BRPTCTT Ve €3S

° T, DRONT/ AT TOFORGRT T, ICTINTIT (TN HWLRMOTNRD,
SORPOT SORRVBLINT))

Innovations in Technological Solutions
TV0ZF WOTTNFY WITRTND

NEERI's PHYTORID

A Constructed Wetland System based on 5 years of intense R&D in lab, pilot. Now more than 7

years of field experience of plants
s  [Innovation based on:

= Our climate

— Qur needs

= Our cost issues

= O&M practices
& Given International Patents:

Awustralian Patent
— European Patent
— Indian Patent
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TROSRENBTON 5 THENY e 20T JHeINT FTHOL JTPEEe S0 FOZRTI
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¢ T, B
* I, ONSINd
° IR WBT BIVAND
& %3 )

* &% & 20 SERANTD
0 woém%eoda TRNTR, ERTR)T.
" 3BT TR

) %

" O0BRCQONT® T,

00D BB

Components of PHYTORID system

Settler/screen
Sewage .
collection
Tank
Processes

Sedimentation
Bacterial action
Filtration Phytarid bed
Adsorption

Precipitation

Decomposition

Nutrient uptake

Vegetation system

Treated water storage

WETLAND COMPRISES

¢ Primary Settling Cell (PSC) for the purpose of anaerobic lid pretreatment of suspended
solids.

* Secondary Advanced Filter Cell (SAFC) that supports a permutation of different sizes
of stones and gravel wherein anaerobic digestion oceurs,

* Tertiary Biological Wetland Cell (TBWC) made up of different layers of life
supporting media such as those used in SAFC and planted with aquatic flora such as
Typha, Scirpus, Cyperus, Peltandra and Phragmites.
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TYPICAL DESIGN FEATURES FOR SYSTEM WETLAND:

Design Factor Surface Water | Sub Surface Water _ml}'Efturid Sewage
Flow Flow
Minimum Surface Area | 105-523 ac/mld 105-210ac /mld | 3-4 ac/mld
Maximum Water Relatively shallow | Water level below | Water below gravel
Depth ground surface sysiem
Bed depth Not applicable >l m >15m
Minimum hydraulic 7 days 7 days 1-2 days
residence time
| Minimum Primary (secondary | Primary Primary
pretreatment optional)

Various Plant Types

Forage Kochia
. Poplar Trees
liow Trees

Alfalfa

Cooantall
Bullrush
Read

American pondwesad
Common Arrowhead

Cattall Typha latifolia

Kochia spp
Popuius spp
Salix spp
HMedicago sativa

Ceratophylium d
Scirpus spp
Phragmites spp.

Potamogeton nodosus

Sagittaria Iatifolia
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Typical Performance Characteristics for Variouns Treatment Methods

Sr Items Conventional UASHE Extended Facultative PhytlaRid
sctivated Aeration Aerated Technology
sludge Lagoars
1 | Performance 85-92 75-78 95-98 75-85 80-95
BOD Removal
]
1. | Sludge rirst digest Directly dry on Mo digestion Ml Hegligitile
then dry on beds or use mech | dry on sand Dies i g
beds or use devices beds or use once in 5
meth devices miech devices 10 years
1. | Equipment Aerators, Nil except gas Aerations, AETators Hone, all
Requirement recyche pumps, collection and recycle pumps enly flowes by
(excluding LLrappers, {laring gas sludge, qravity
sereening and gril thickenears, conversion to scrappers for
rednoval Conmmon digestars, elect iz optional large setilars
to all processes) dryers gas
eqjuipmenl
4. | Operational skilled Sinprler than ASP | Simpler than Simple tirchilled
Characteristics et atiin ASP ogaerator
redad
5. Special leatures Considerable Mimimal to BOD removal | Power regd. | Plant species
equipiment and | negligible power highest cimilar te il odoue
shilledl reqd. makes it effluent RSP less
operation reqd | economical at nitrified high | operation e ratlons
specially when =ven if gas power reqd simipler
gas collection FEVENE |5 Favvoured o
and ussge neglected small and
il derwil mwecdinm
plants

Innowvations in Technological Solutions

TV0ZT WOTCNHFY WITWINT

Command and control approach
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Phytorid Details

Contaminant Removal Mechanisms:
Multiple Processes At Work

02 through plants to
root zone

Planting
Substrate

Design Approach

Operating windows for sewage parameters sewage
Source based selection of unit operations

Space availability and levels

Proximity of end use of treated water

Quality of water required

Soil strata

Design of plant, conceptual, structural and aesthetics

B =

Ne s W

23T PO
. 3R¢8 Q0T JoNTOINPR FoONFILNTLIE TOIND
2. DNRSOZOZT FToONF BeNWLIINY ejoﬁ%
3. A$T @ajéé DB, TOINWD

)

4. :do:q;@%zs Q00T 08T q"y%d WPBFOD m&aaﬁs
5. 03 mwm%cs e.—aﬁséé
6. msgs DT

7. FUTT QIYRX, FOF, JVREL B 0T IR0
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ADVANTAGES

Cost effective

Operation and maintenance expenses are negligible,

Minimum electricity requirement Minimum electricity requirement

Smaller footprint (Retention time: Typically less than 24 hrs,)

Facilitates recycle and reuse of water

No foul odor and No Mosquito NMuisance.

Tolerates fluctuations in operating conditions such as flow, temperature and pH

el S e -

TO3REBINED
L. TOmwRFO B
2. TOORFWB[UT DT JWEBBOD BPed Inea
3. 03¢ 3R AWE TIOD VITTI.
4. (o0 ©TG: DOFHON 24 FoWNOZ IRX)
5. DITWIE DB DTTHORTHONT WOFRRYRTT.

-

o<

6. DTFAZ YNROY DB ZRYRY ot A0ROY.

&

7. WBORTHITS  TORFBDTIFOD  TOREA® ©0T3 TOP, WY DB, L.3WF
YR, BeBRNIS.

APPLICATION

. PHYTORID system is useful for treatment of waste water in following applications
2. Domestic wastewater (including decentralized Municipal waste water treatment)
3. Colonies, Airports, Commercial complexes, Hotels

4. Open drainage

5. Cleaning of nallah water

6. Agricultural wastewater

7. Dairy waste

8. Slaughter House Waste

9. Fish pond discharges

10. Pre treated industrial wastewater

11. Municipal Landfill leachates

12. Several other applications

WETRINF

1. Phytorid aﬁéaﬁﬂ@om 8 IFBOW  wWEIR T, AT

%, , AomoRe
SOTOIFIONTHIT.

2. TTBT T T (WBEWIT WIFOD Ty, JeD FOFTHOD  DFOREFTED

%e0T03)

3. 3BRCAN, NIVI 2’0@7%2671@:0, mséass TOBCRENID m:-g JRCEIT R
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4. 33T BTOBMD

5. Sowo Q00T 536%%69@
6. T T AETO

7. B0 T

8. TIYWONT T, QT
9. NN BRINE DITWFS

10. m=FRIT FREEs ( Municiapl landfill leachates)
Il. BT AQFT WIENW

Performance of PHYTORID for urban waste Pollutant Performance (% removal)

Total suspended solids 85-95
Biochemical oxygen demand 80-90
Chemical oxygen demand 80-95
Total nitrogen 60— 80
Phosphate 60 - 80
Fecal coli form >99

Treated water quality will meet the specified norms of CPCB/MPCB for water reuse

PRODUCT WATER QUALITY

Treated water complies to the regulations laid down by MPCB/CPCB (Table IV fresh water
category) to reuse the water for the purpose of discharge, gardening agriculture etc.

LOTIRT ROV THEATHEY

TORORRT e IRwFRR, FILUNOR DI, Fh  [WONY DL
MPCB/CPCBr¢ Qchabnen wgmencisd. (St mey ®3 03 303)

GREEN POINTS

¢  Best Adoplahle i-sini technology fior ireatiment snd reuse of wasbe waber
*  Phytorid Technology carmyout on site om-treatmment and reuse of grey wibes up 1o #5%,
which woeal of § credits oo Indisn woald nitrect Cireen Building Centificeson | GBC)
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TOXTFZ T WOINEH

. %, Qe0T Soﬁéd% msg VIT® WEBN 5@@66; HOYTBROD 30‘3)33@&56 emgm
9P TRT

. Phytoridgogemnss mamad 95% ©307 2edm), ROZ0R I0TT IwWFEo0R,
FARWITZ. BT PTCONT, DAL FWRNOR TTWOTINCR  STAFRBOTT
WED 5 WINYT, BROOTIT.

Conclusions

* Constructed wetland is the needed innovative technology
s Better planning for better water availability
¢ Cost effective in terms of O&M is most important factor

SCTIVTINED
" QFZ T AT JHEEBNWD TW0ZF WATWTF, WBJFoN3I.
= SNCOWIRSNe @&S?Séﬁ SicOwiewoliaty

. b DB R0 IQY WI0T TTND WOTTT TOFOTFTVO WY,

What is a CW?

Constructed wetland (CW)

Engineered ecosystems that have been designed to utilize the natural
processes (welland vegetation, medium, microbial associations) to
treating wastewater

&

Plant Water purification

+ Nutrients uptake £ 4

+ Activated microorganism [ Evapotranspiration I

Water reduction ' : :

+ Evapotranspiration
Medium Water purification
(Sand, gravel etc..) - Filtration

« Adsorption

PO | t

Microorganism Water purification
- Degradation

I Emergent plants !( { Surface flow J Subsurface flow
Submerged plants r(
| Horizomial r I Vertical J )4 Drown o I
Free tloating plants :
2o borvgpie
e
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free water surface horizontal vertical subsurface
flow subsurface flow flow

INFLOW

OUTFLOW POLISHING BED TREATMENT BED FILTRATION BED  MECHANICAL
PRETREATMENT
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TYPES OF WETLANDS

QT A0INT TWe3NY ITE

* Vertical flow constructed wetland

TYPES OF WETLANDS

e waCIE JFeInY IS

» Surface flow or free water surface constructed
wetland
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12° Pipe inlet from
sedimentation foaebay

247 ol 387
frushed stone

Gravel layer {4 - 8 mm)

INDIVIDULAL ON-SITE TREATMENT AND DISPOSAL BY CONSTRUCTED WETLANDE AS A
DECENTRALIZED TREATMENT STRATEGY

(also yuitable for hotels, illages, nutrient harvesting, hospirals etz
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S
<

To Fruit Trees

P

Header Tank

Frog Pond

[7— Grawel
1 Sand (980 oy

e ——

Wope =19,

What is a Wetland?

Wetlands are ransonal areas between terestnal lands and aguatic systems. Wetlands support plant speces
adapted lo we! condibons, and wetiands sods develop parbcular charactonsiics caused by floxding o saturation
mmmuw»mmmwmmm.mm

Common wetland lypes include marshes. swamps. bogs and wet meadows, and wetlands offer multiple benefits
Explore Nature Provide Habitat Improve Water Quality Reduce Flooding and Erosion
8 Bardwatchng LR # Nutrent Rermoval 8 Sedment Entrapment (Capture)
» Trads ® Fish = Toaocs Decontarmnaton 8 Groundwater Rechamge
» Preserve Open Space w Baos & Protect Downstrea Recevvng Wiater & Swrmwatel SWorage
@ Drnkang Wister Supphy
PR i =
%7 Ty ol = sl
Tul
F 4

-y RuverSiream -

- Riparian Wetlanas -
Fimntfow A gtoe (Do dftier Rhchurge Db g
F ot A a0r HAhSS Sedma USranst b SOl J ion

- Fiopapar Wetlanay [
Sedr=wrt Tooc? Hoterton Productar Expor Wi fe Mattar
Hecrearor [ dwatonbors Vve | noamgored Sooces Hatatat

Figure 3-18
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RECYCLE

lco2
| +
\H20 |
‘f Plant

) tahe

il AN Ty \1
LA

Nltrugen
Gas

Decompoittion & Mineralization :fi
Organic Nitrogen & Phowporous

um I:g!; I

PR WL Nitrification & Dentrification | [ o

N “"’”—* R 7 |} Decompeiktion & Mineralization
3 ‘.-1'L‘..,J.'-:1-_-rir||:‘. of Organic l-"ho'.p.;,-mu

of NH3

COr pnsitiun

0 / Precipitation of |
h lﬂlt-h!d Media

AQUA WETLAND TREATMENT
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Emergent plants
Internal O, transport by plants
Atmoepharic
diffusion
ﬂi! N Leaching of BOD, N, P
i from mulchidetritus layer

te mulchidetritus

N
7

Wiater tevel \ Plant fitter

FLOW IN

HW:IET>

Imipsermaiabe |inar
Attached growt

i
HI:I:-]‘.& ' 3 -

1 Pre-Treatmant I Bipfhration 3 Dichanga
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L TRATSELECT system 1
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sing water without polluting it
Planted trench filter

for grey water treatment
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The Varthur lake series consists of the following lakes

Byappanchalll Lake

Doddngkundi Lake

:L'. Name of the Lake (Hecta)::ees—?l
1 |Byappanahalli Lake 3.23
2 |Haralur Lake 5.16
3 |Kasavanahalli Lake 8.91
4 |Kaikondanahalli Lake 27.09
5 |Doddanakundi Lake 47.08
6 |Vibhuthipura Lake 30.20
7 |Kundalahalli Lake 10.48
8 |Chinnappanahalli Lake 56.80
9 |Varthur Lake 180.40

NEXT | BACK

Lakes - Series of chain Lakes
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The Byramangala Lake Series consists of the following lakes

=

gok
Byfomangdla Lake seflesis
JSI. No.| Name of the Lake Ares |
| (Hectares)
| 1 |Byamangala Lake | 350,00
[ 2 W‘Iaragondanahaili Lake | 56.80
’—3 ,'Bheemanakuppe Lake [_ 39.60
| 4 |Kombgatta Lake [ 1500
| 5 |Bovi Basappanakere 27.10
| 6 [Gangondanahalli Lake | 15.00
| 7 [Halekere, Nayandahalli | 5.80
| Doddakere,
‘ g [‘Husakerehalli F 4518

|9 [Mogakere, Uttarahall |
]—1 [Subramanyapura Lake | 11.00
[_11 ]Dorekere, Uttarahalli [

7.10

11.61
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The Madavara Lake Series consists of the following lakes

Chikkabanavara Loke

S

Herohalli Lake* ¥

:(I;_ Name of the Lake (Hl:::?l:es)
1 |Laxmipura Lake 4.00
2 |Chikkabanavara Lake 27.52
3 |Dasarahalli Lake 24.00
4 |Doddabidarakallu Lake 18.40
5 [Herohalli Lake 13.49
6 |Andrahalli Lake 46.70
7 |Narasappanakere 775
8 |Hosakere, Nallakadarenahalli, 8.10
9 |Hosakere, Shivapura 49.00
10 [Madavara Lake 24.00
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The Puttenahalli Lake Series consists of the following lakes

Lalbagh Lake

ediyyr Lak
Karisandra Lake
. Thavarekere Lake

Byrasandr

Marenahalli I.ak.e

s.arckki Agrahara

Sarakki lakeg
Puttenahalli Lake
L ]

A=)

talbagh'Lake nr_i_d_rpﬁ;.&n@ﬁ&;‘r‘if{ggg_{s_jeh_es__. S

Sl. No.[Name of the Lake|Area (Hectares)
1 |Lalbagh Lake 12.90
2 [|Yediyur Lake 6.45
3 |Byrasandra Lake 6.19
4 |[Sarakki Lake 0.81
5 |Puttenahalli Lake 32.00
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The Hulimavu Lake Series consists of the following lakes

Arukers Lake

Hulimavu Lake®

vluhalli Lake

Goltegere Laksfg

'Hu_f.mmvg _lﬁ_h(- carley

Area

Sl. No.| Name of the La_k? _g_(_lv_igcta__rgs_)_l

1 Agraharadakere, ; '
~ ®Begur

2 Alahalli Tank 15.79
3 |Arakere Lake
E3 Beguru Doddakere 3.23
5 |Gottigere Lake 14.83
6 |Govindashetty Lake
7 |Hulimavukere 9.84
8 Jigani lake
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YellamallappaChetty Lake Series line diagram
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YellamallappaChetty Lake Series Rainwater potentiakstimation:
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YellamallappaChetty Lake Series Cascading inter camection with inlet outlet
linkage
RSDYT W¥ed ES Jeedneh (Toeonieh)
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Chaprer One
Whar Is Stormwater?
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TSV N0T3eH?

Stormywater 15 procipitation such as rain, slecd, or melting smow., Inoa
naiural -=.|.1r:|ir|E-_ omniy @ small percentage becomies Ssurfsce mano . et as
deyvelopment occurs this porcentape increases. | Figure 1) This runofT

usually fllows inlo the nearest strocam., oreck,. raver, lake, o seerlamd.
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What Is Stormwater Management?

Srormwaler management involves the conirod of thet surface runoff. The
violume and rate of munoft both subsdinnially incressse ms lanmd
development occurs, Constrection of im perviows surfaces, such as roofs,
porking lofs, and roadways, and the installation of storm sewer pipes
which efficiently collect and dischange minofT, prevent the influration of
rainfall mto the soil. Management of Stoamswaler runcil s reccssary Lo
compensare for possible impacis of impervious surfaces such as
decrensed proundwister recharpe. increased frequency of flooding, streamm

channel instability, concentration of flow on adipcent propertics, STy T |
damage 1o ransportation and utility infrasvrouctore. U i= also now kKoo n
that mon .r.-n.in: SEENCT r_ll_:-l_Lu_lLl_u1 we sz ot froan thosc I.I'I'I|'I-q.::l'\|.'i'|_l LS

surfaces is the 3™ leading cause of impaiment to Pennsybvanin's streanms,
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Local Hydrologic Cycle
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Figure 1. Hydmologic cycle showing stormwster runof.
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Figure 2. Stormwater runoff shown for percentages
of impervious surfaces.
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Common Non-point Source Pollution from Stormwater Runoff

Sediment

e Sediment constitutes the largest pollutant load associated with
stormwater runoff in an urban setting. The loadings are exceptionally
high in the case of construction activity without erosion controls.

e Sediment increases turbidity, harms aquatic and benthic habitat, and
reduces capacity of impoundments.

e A number of other pollutants often attach to, and are carried by,
sediment particles.

Nutrients

e The nutrients in stormwater runoff are phosphorus and nitrogen.

e In surface waters nutrient loads can lead to heavy algae growth,
(especially in impoundments), and low dissolved oxygen levels.

e Nutrients enter the urban system in runoff from lawn and garden
fertilizers (commercial and home), leaks from sanitary sewers and
septic systems, and animal wastes.

Organic Matter

e  Various forms of organic matter may be carried by stormwater in urban
areas. Decomposition of this material by organisms in surface waters
depletes oxygen levels.

e Low levels of dissolved oxygen severely impact water quality and life
within surface waters.

e Sources of organic matter include leaking septic systems, garbage, and
yard waste

(b) An acceptable program shall have the concurrence and approval of the
governing body of the county in which the county conservation district operates.
(c) The Department will retain program administration and enforcement over
projects, which cross the political boundaries of county conservation districts
unless otherwise authorized by the Department.

SNC TIeINY WAMINTY 0,TF TRROT IROTTTINFOT SRLTIT THH
(RR0E") TOOINT DYOJROON FeSTT. 3RBHT OO0 TTPRAVYT  AB[IF D
BENTWING 5900000 33 BPIZFOTING TIoE0y WAITRTE De30DNY DOIOIPMIT.

¢ YO3IT® IZOIOT IBBT ﬁgpé, 3R0TT  MVOENTJIVBT  LOWBETND msg BOBY
BeANS @mﬁ%@&ﬁ@ﬁ 9TTOONTO mcfg é’bedmel IR QAT mﬁa@g@
&o@émmgzﬁ.

o 3TOT BLANLRODN V33 m@q@d%ﬁ% w&aﬁo&%odaeg mémmgﬁ m:g
lnfetnlelatal mmgﬁ.

Seticdow ned

. TOOINT WEOIYT SRWONOFNWD TOITF 3 JEARERT NFONI.

189



Bonents HI HITIHIOF 83 1HTO VFHODY FIT FW3oH HID

© 0 e, JOIYANT  THOTYNRT [P0y  TOWNRY  SEJERR DB
DIeTON AT,  TANDDY  TRFFT  SRTT DY, IRBCSRMORTY,
FOTEITOMOT.

* RN T SRHUWODOWTH T W) WIRID[ING TOST  ARLTNW
(0e8RFT DT TJTRCTOIREN) B30 FTFIITLROT YVORT BpeOIND
DB BRWBRL 555%71% B, THNY /T DROTN VY INT
wswﬂ@o:beg BRSO,

TOTOHT TR

° 3INT JTWINYY TOOIWT  IIACOT  FROT QDT FpTOOH  FTODNT
TEOFE AT, FONTLTOW. OTMT e ; JeOIJWT ReANPOT 835 B[ANE
DFTUICWOT (393 R 3) SIMRTITA TIY FRFOIRTT.

* BFET CHIIIE IRD DR e, 0T 1O, B BeTTANY
RIWEBTT e ROYeTHIT TOTOR WeTVIT.

*  OBONT JINE RONEL I0oxINY [IWA (AVF WIWF)0D  Feedd, X

e ® e ed
DB TBITYNST T, TRNTD, WHIRORTIOITT.
(b) ©oneTTIEmF W FORFTRY TWOS, (3°08) TOTIFO VLMD TP
SBYT DOBYOD WDIE T WVVRTS BEERYITR,

(0) QUPIBOR WRIBRRVIT TPTB OIFO TWOZT (3P0w) FOTFFD WORY
BENY  TomICOD  DYODZ,  WCOWW  BRemING e qepadod
SBYTOZT HTY PO FOONFTHT VHTTITY, BRODTITT.

EVERYONE IS INVOLVED WITH
STORMWATER MANAGEMENT!
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Infiltration

Infiltration of stormwater can be accomplished in several ways. Retaining
stormwater runoff in trenches, pits or rain gardens allows it an opportunity
to percolate into the soil. Infiltration is limited by the soil structure of the
areas where infiltration will be directed or targeted. Soils have varying
percolation and water holding capacities, which influence both the amount
and rate at which water can be infiltrated into the ground.
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Some examples of infiltration BMP’s include:

Porous surfaces, also called porous pavement, can either be asphalt or
concrete that is underlain by a uniform bed of coarse aggregate, most often
stone. (Figure 3) The stone bed should not be compacted to allow larger
pore spaces that can be occupied by stormwater runoff. The stone bed is

placed on a non-woven geotextile fabric to prevent soil migrating into the
bed.
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Figure 3. Shows porous pavement and the ability

for the stone bed to hold stormwater
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[nfiltration basins, beds, and trenches can be utilized to allow stormwater
runoff to percolate into the soil. (Figure 4) These basins and beds can
utilize the existing soils and topography to infiltrate stormwater runoff, but
they can also be constructed using beds of aggregate to allow more water
retention. These basins and beds can utilize underground piping that aid in
stormwater conveyance to and from an area as well as infiltration to
existing soils, much as an infiltration trench does. Infiltration trenches use

a perforated pipe to convey water either to or from an area. A bed of stone
or other aggregate encapsulated by a geotextile fabric surrounds the pipe.
Since the pipe is perforated, it allows stormwater runoff to seep out of the
pipe into the existing soils.
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F ighre 4. An infiltration basin/bed -irltllzmg veta{ib to make
the structure looks more aesthetically pleasing.
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Other infiltration BMP’s such as rain gardens (Figure 4), constructed
wetlands, vegetative swales (Figure 5), filter strips, and others can be used
successfully to infiltrate stormwater runoff and reduce overland flow that
can cause flooding.
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Figure 5. A vegetative swale using a sod base with
a rock filter at the end of the swale.
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Reduction

Stormwater reduction is a successful way a property owner can help their
community by not allowing the stormwater to become runoff. Utilizing or
capturing the stormwater allows homeowners and businesses to use it for

other purposes. There are several ways to reduce stormwater runoff.

Rain barrels are an easy and effective way for reducing stormwater runoff.
(Figure 6) Rain barrels are nothing more than a container that catches roof
top runoff from a house or building. Therefore, any stormwater that is
collected by the rain gutter or down spout will be directed into the
container and stored for a period of time until it can be used elsewhere.
Examples where water from the rain barrel or container can be used, are
watering plants or gardens, washing items such as cars or windows, and
even filling a swimming pool.
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A vegetated roof is another BMP that could be used to reduce the amount
of stormwater runoff generated by a building or home. Vegetated roofs
consist of a waterproof membrane or liner that is placed on the roof, and
then a soil or growth media placed on the liner and seeded with grasses or
other plants. Vegetated roofs can be made more complex by including
some insulation or piping system. The piping system can be installed in
case a precipitation event is very large; in this event the piping can convey
the water to another collection system or to a downspout. Vegetative roofs
allow the vegetation to utilize the precipitation and reduce or eliminate the
amount of stormwater leaving the roof.

For more information on green roofs, visit www.greenroofs.net
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Figure 6. A rain barrel collects water tm a ownsoutand can be

utilized for watering elsewhere.
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Restoration

Restoration BMP’s can be used to reduce the amount and impact of
stormwater runoff. Restoration BMP’s can be referred to as reclamation of
disturbed sites to natural landscapes that will effectively reduce

stormwater runoff. These BMP’s include riparian buffers, (Figure 7 and 8)
proper forest management, and proper land management techniques.

Riparian buffers are defined as areas around or situated next to bodies of
water that act as buffers or cushions to that water body. In certain areas
development may already extend to the edge of streams, rivers, lakes, or
other waterways. This development is impacting that waterway because of
direct stormwater runoff into it. By restoring a riparian buffer, a cushion
to the waterway can be established to filter out pollutants that may be in

the stormwater before it reaches the waterway. Riparian buffers will also
assist with keeping the stream or lakeshore stabilized and lessen the
erosion potential of that area.
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F igure 7. A riparian buffer planted with native grasses
and trees within protective tree shelters.
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Proper forest and land management techniques that can be utilized to
reduce stormwater runoff are accomplished through planning and
implementation. Clear cutting a forest is sometimes a necessary practice
to achieve certain goals, but clear cutting the vegetation increases
stormwater runoff from the affected area. Techniques such as immediately
seeding logging roads; establishing, or preserving, riparian buffers; and
implementing BMP’s such as silt fencing, waterbars, and soil berms can
all minimize or reduce stormwater runoff until the area can be revegetated.
Areas that are barren should be seeded with vegetation that can grow under
present landscape conditions. The more vegetation that can be established
the greater the reduction in stormwater runoff.

Stormwater BMP’s whether they are Non-structural or Structural must be
utilized with careful consideration for every application. Every BMP may
not be suitable for every site because of site constraints and/or limitations.
Soil type and geology may limit infiltration capacity of stormwater and
may not be conducive to certain BMP’s.
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Figure 8. A forested riparian buffer
established around a stream.
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Stormwater Management Plans that are to be completed by each county
are to identify, survey, and inventory existing conditions that affect
stormwater runoff; and should address the issues of peak flows, flooding,
groundwater recharge, stream erosion, and water quality along with
several other considerations. The plans are also to have public
involvement and input throughout the process.

Pennsylvania has invested funding to assist counties to complete
stormwater management plans. Pennsylvania has adopted Chapter 111 to
the Pennsylvania Code that allows the state to assist or reimburse the costs
up to, but to not exceed, 75% of the costs of the plan (refer to Chapter
Seven for more detail).

For additional details on Pennsylvania’s Stormwater Management Act, the
program, and guidelines, refer to the following website:

http://www.dep.state.pa.us/dep/deputate/watermgt/we/Subjects/Stormwate
rManagement/Generallnformation/default.htm
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Figure 9. Shows Pensylvania’s priority planning watersheds (Source: DEP)
Funding sources will always have an application or specific procedure for
requesting funding. Each potential funding source should be contacted by
the requesting party regarding its procedures. Then, a discussion between
the potential grantee and grantor should take place to make sure that the
project fits the grantor’s guidelines and requirements. This will also allow
the grantee to explain in detail the project to be funded. The more that the
grantor knows and understands about the project, the better chance the
grantee has of receiving funds.
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Proper planning and preparation can
make the differernnce!
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@ Pocono Northeast @&

Resource Conservation and Development Council

www.pnercd.org

To enhance and improve the ecological, cultural, arnd economic
characteristics af the Pocono Northeast RC&D Area throush projects
arnd programs that promote the management, protection, ard
sustainable utilization of the Area’s resources

Counties Served
Carbon, Columbia, Lackawarna, Luzerne, Mornroe, Morntover,
Northwumberland, Pike Schuylkill, and Wayne
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