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urs misjelsd 40% oflfAuledmba  CupmsCsTeTeniLGBEISTS
UGS TellsbSLILBEDS.

sHBUTSH UBHLIHBLD dFHd6meuren JBHIUWF QFeomausmienwd GFsve]
QFu1g| 2_swieyll LUUTT eUMBHM6T HBEMaIe0BME GHL0H CFUICUGHIL 63T,
Aolumenr BT (WpaETMWSHSHUD, UHw eleugmuwd OCHTeomi U
MWD STEDIL LTEUENST 26T [BTLIQENT 2 _ewia|ll UTHISTULNen6s
OFTLIHGID 2 MIFIUGSHDH (WPUD 6161 SleudbTeldasliubBENEI.

214 Wevelwenmas 2 eTen  sHBUTemHW  FaihosTens 2042
S pemwienaled 25 We0edwet  euemguyd, 2062 b
SLemiLenalled  25.8  Wlebelwast  suemgujld  (WeMBW  DiF® IS EFHID
o1l eTdHTa gamULL (HeTengiLel, SHCHHU flfdE STewiiuBLd
Cxetel  opewWOLTEINSEG 1.1% @emed  oFfsflégn. BbHS
I BIf1eh @HLD Baeialenwils UisHd OFwIuHMBTH SIfig
o pusHemw auELOwTEme 2.9 % Beimed sF@fles Cousmi(Hld.
SFHs  almenFgamevd OsmewiL UHwW  alend  auensUlleImISemern
SIMpasluBHBIUSET  (peold OB 2 _mpusHemw  SiFsflug
@bs 2 _MusHd Beudbdamen AMLbHHOETaTUSDETET  OBFFMHS
THIILTGLD 61601 DieuBHTerNdH LB MG

SEMBLT 6U(HLOT6T LOL L BIS6T i flebdlermenioulentso, allifleusnL dlerm
WHHW UTHE FAHOHTMHWTRIH B, 26016 LOMMILD MHHOHTLO60
o _musHaseEndsarar Gxearalemw Gwed SalFlubBsHsin. Hiflswrs
maIoWIUGL  SHCuremadw  Revmiensulled BHBEG — STeILIL(BLD
Baealemuwill UiHd QFUIusnBTE RMEmIHS BT (LPHTENLDSHSHI6ESH 6
(eHBWGHMD QFHTLIUTE HIflHOTE Heuedid FjHsIUL  Geusmi(hd
6160 DiUGHTeNBBLIL(BHBMSI.

paiety  eniligs  meH0sTINoTaIH  BIHCHEHH DML SHENT
gmiba  CumOsmeteniubdam (pSHHWITET 2 _6wie] 2 MUSHHF
QFwST(LmDWITES 2 _6TenHIL6, 1952 b SLemwi(h (PHe0 GeusliBTl (b
et Fplidermiser ofwpasiiubGSsUu L ety  Warligdhseomeg)



QUETNS [BL6UIQHMBWITS LOTMHMLOENL HHIGTENGH. 1980 YLD 2y,6301(HBH 61160
SmIBWITy Heviaifd GHLMLB6T FTIHSH IMWPSILUBSHSIULL L6,
drueoomest  @mmed 2 _pusHHs  meBHOBTIO0  FHGuTk BxhFw
QUTHNMTHTIHHNEG G GHHHH uBISTINmeT 6ULPEIGHFEIMENLD
SUGTNGBBLILHS M.

uFEHD SN FTIHS ABBTHS UGBS Coeiailenwis LjsHd
QFWIusNG UsIIINEEHHHE UNIFHS (PeLeUsTIOTS B LOGIFTILD
GMUILSSHHE umseilleny  aIPRIGIAMEH. BF WOSIFTFD  LPEVLD
ANIFHHS HOMEBE eUpmISLUGS O UkIsafliuTeaigd 2007 @60
40.2% @mbal 2020 o> spemiienaled 19.5% sueny ugliuguirss
GmmaumLbaleTengiL e, yHw Quiflw wmmid HAflw By WetFTys
BHSHHL_LEIHET Leveupenm HLULLOL 60 wmpmid QFuDUBSHSH60 (Lp6vLD
Bl uUmIsIIYF Foeissdener 22% oenelsoner LLSIDG
INFHBFHHE0TD 61601 618 T61dn UL (HETENTeNLD SleuBHTNHSUILIGS MG
STLHIEN6L THMEIGET FTIhHH AHBFHH UHBSTD FeumeosHees
wHHUTL Quimensule HeOHULSEG BT 6U6TD DiGHSHuITeudulomest
snyewll  eIduBTeL,  FHv  IIemHHF  QFumuTHEeNeID
g OsmLjurs FHlaHEHIAMBLIO@N  SHeueild  FJHSILL
Gouewi(hld  eTTUFHIL T, QuiDenEuler  BlemeoBummer @ LINenedt
2 _mIFHUuBGSHHIUGHETE CuemilyF GFevev  Geouemtigul  HloWIBIS6NT
oML  UPNBTLLEOBMET BIHPD HewisTenllbs Geuswi(BLd  6T6v
SUGTANSBBILBS MG

&TevBlensy  oTMMEIG6TST  alememeured  Hevayd  &HENLOWITET
BTEOVHIMED BBLOOBEMNET HTHBHHBNTED HEWIL HT6VD  [Hleveydlerm
oupld  sTrewioms BIU  UPOTHGmD  goUBL  euruiliy
uliLguited  DHBFHHE0MD  TATUBIL T, GeulIupblensy  FHEfHaH6e0
wpmid  gpelwrgGurseg — (Evapotranspiration) oiflefgsed
SMyewond LUl EndsTer  BHeneuliuT(hadEhnd  DIHSFIILBHDET6
aumuIlly 2 _(heumdl  eUHeUBILET, DB  cpeold  gmLH SR
a@HIumynsd  QeuaTenIOUHBE HeM6VENIDHET HTFERIDTS  ML(HLD
ewtenTfiiiy, efleugmul MeVmIH6T, HYBT CLPEVBIBOT DFHBHLONL H60
Guretmeumdlenmeid BHbBTeT CoeTalluled LTFl UL HTHSBMEIHET
gouheusdl  SleusTedslILBS DS

gevBeu HTEVHEN6EY LOTMHMBHHBITE0, SHMFOWTTD SLEVBT 261(H(H6U6D
FSTHEHHNG 2 Lull QuebuTerer  SpmmISOHTHeUTUIHEHDS G
o Iy BéEaw QFuud (weampawsmen AN (WalLbGHs Geusmgul
sBemwwrer Caxemeuiur® goHUL (HeTengl. HTeLBIeN60  LOTMMEIS6N 60T
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UTSHBLOMET alen6meUTel DiFHld 2 LILSHSHATeNLD STJEILOTS B GULDMISHED
FOUBSOMS UL UHw Feumedsen gmul(h euHIGTmenLoulesmsD,
BHH HTEHHHMETH (GHMDUIUSDETS B 6U6T (LPSHTEHLOUITENTH61T68
BHHENDWITET HeueTd FJobHLILL Couswi(BLD 6160 DieubTeridsILbBAMSEI.
asmevBlensy  Guyeysenen  eIFTO&ETOTUSNETE  WOGHS o flw
epBsomumw QFWPUTLTS 21 &L L 6wl euFdHsenen S L LO(HausnHTSH
SMAGHH SIUIDIHLD Fnl LTS QenIHed, HT6OBENVDHEH HTHBLD
CFVISHHIQW BT  PEIGUPODBMET  D(PeoU(hHHE0  LOMMILD
F(BHHVTH Heudid OFevHd Gouewiigwl LIFBHFRIBENET SIEHLUIT6ITLD
STENIH60 MM SleusTe WHUiGHmen ComOsTeTEnEHe0 BUTETM
QFwmur®HEaT elemeu eleiml Gmurieney GEFUIWNILGHA SIS

QoumIoBer HMBTEL FeLDH [HEITEMLOHENT, DIeW)Fn6VBIHEHHHTH BUINENS
QUETRIBEMENTL LUTHBLMeT (penmulled LWSTLGSSHIUSTRIH! 615 THT60LI
UyenmaeT LHmID @60 JIOTENFHOT L5FH LITHBHLOME (LPenHUled
FHTHBD CFVISHHD FaLTHl. 6160166, GFOLDLUI FH6V FOUTEOHENENLILD
BMHHHMOBTI(H, STERILUUGLD EUMTWMISEHIULL BT  EUCTHRISEN6IT
alBsusionasll LuweTu(bhbd — Geuswi(ho.  eIHTHTL  FhHHHeen
BaxmeuuTBaEen Lisd OCauiwlubeaemg 2 mIHIuGSH, DSDG
DFFMSHHUTH DMWITH eUeNBUIDL HMBTeL BFHemeulim(BHaemerLl
uisd OCauleusmars 6e0Beuujeien BT eUeTRIS6TET LTHISTLLNN6
(LPENMWITSH (PSBTEMLDSHFHIEULD QFuwieug| SlGHHWTeuFwIom GLb.
alemeodliupm, elamid  OFeafleurs  GHewmeusmLbE OFe0STm
BT euengHer  BemeoBGuprer  slelpEHHenuwis  HewisTeniodem
SlgliuenLF FLLEIS6T HMID (e mEener 2 _6TemLébalul
SHNBTVSHHDBTHALD, 6THTHTEVSHHMBTHAD FMUILTHS HWTFlebsUIUL L
OamaTenswren SiGHHWTFWITGW 66T DeuBHTellodslLBES .

3. pPuruiuGisins

1948 b guewi(p  SPFwed  SFHHATHH  Lery, BFLUTF6ILD,
BJ 6UPEISED WOMID BIar 2 musd 2 emefllL BF eUETHEIS6T
STalHSHH wwOHMID  (WPSTOWSHHIUSHDETE CHFw L LSHevmest
GMUILS5H5 (WHe5hEeT GumbaTeareriiul (heten GuUTHID, RbSH
urflw (WHeSHBEMETL LTHIBTHH60, FMUUTHL UFTDFEHSH0, Db B
SIMILILSHSHET 261 TS  BHINEBMETL  GUDMISOSBTETOUSDSHTHALD,
IIHBFHSH QUHLD HT6VHEMEL LOTHMEISHET FTTHS LHU! FOUTEODHEHH S
BwImuoT s, ST GBI &L 60T WpamIOET(HLUSDEBTOLD yaslws
epGeOTUTWMISET MMILD HYHW  SIE0IEH(LPHDEBMNET 2 (HeUT G 6
DG HWTeuAWIoTeTHTS LoTPluleTengi.
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BTG SIlalHeHHUDLAUZIL ST  BwewibdH  UmBUND  [BH(HdHEGHD
sty  Cxetalww  siflswores oHsfHHEF  CFedeusmiLen,
&TevBlensv TMMLD, euml &, GeuaTemOUmEE, BHlevHDlg BIHENEVBHEIT
GHMOAUMLFE0 MWD BT HIW aiPFFwenLsHe0 Bumesim 610G
BT 66D &MJhEH FoUTeOHEHD IAPBHEHHEF OFL6UBTH (GlD60
SmwlIysHeT  wopmid  FFauBss  olalBsHd  wHmID  uTHISTLLY
o _galwrenjsel BlHpw aFFflema al(bsHal 6HBSTM6T].

all(hs CammeulluT(hEeT MWD 2 66| 2 MusHd, ealCFLTS
SL,CrrasHwsbIHM@G Wsa b (WhHWLTet &b CHeneulium (b enhd @
P> flHHF OQFeosnd  Cxetal 15k oiHsfleHsHF  GFedevibd
FHOBHTENBWTRIH BHD CHIQuITeEs HTHED CFMISHHEMSI.
Gum@asTeaTemiul(h eumAETD BJ cweorHTrmEeTsr BlensoGuDTedt
HEOTENLD, @GHlD6V  FLOHIEN6D, DWW UTHISTLLY  Sl6V6VH 2 _6uuiaLl
urtgismiy QasmLjurs o flu  seuaisHmearsd  QFIGHSTLO6D,
QoumioBet  GHQUINBLIYGEHEHEHTS STl L  [HL6UIYEHNHDHEN6NT
alfloyuBHHIUBE  (PL(IPLD BH(HEBBTeT BHeTall, BT CLPEOTHTIRISENT
g Cmyyuwrer HToEssHamen gnubHBHIEDTMeT. DHeT GLoTFLomet
alemenieurs  Gmurliy Bengsh BHohdl meub@GL pMMED MWD
Bevsdlp B 2ammbHeTan 55 UTHETT HTHERIST  gnul(h
QU (H S GTM6IT.

&WHOHTPST 2 _musHeHHmer wwoHmid CHTLLSHImM, Srmsluil
QUTHENMTHTISHHN G HTHBWD GOUBSHHID UNBUTN6D  LD6uTTEsTSILIL
IHBfHH0, BIHCHHBEIBEMED UL 6OLIQe| CFHBHED, MMM
sy  oifliy  Gumeim  uev  Mlemevenoseflenmed  LBEA|LD
(wadlwiworer BOrbHIL UrChsmser HBHEMOWTET AHFHDISHDH6VIH S
2 Lul(h eupadlement.

SFH5fHgHIEF OFeOad GeuliuBlensou|L T gmubld BT UMDTSEGM,
2 Wy wmpaipFd, BaoiL eaupldd sTUGH BT, AHEHHS
sTevBleney TmUT(hEeT pdlwien o sosenmalwfduled mlawdleim
SHEVDWITET  HT6VHEN6V  LOTHOEBIGENST  HTHHLD SHTTWIOTES B
OpMmEBlY GEID 2 HATLMLHHNTNSTS DLUIMTNTHT &L IQH
BITL_IQU|6TET6TT .

URBIGSTITHNITe0 B euenmiseT uevCeuml  GbimeamIsEhdEHTHS
SNSSEIWUTSI LWeTUBRSSLILGES T CUTHEID, GDIIUTET Benamihd
QUTH(PDOWTSIDIL BT Gnlgul BT EUTHHMOI] LTHISTULSDSTS
@a aumy CFaGHSLILL (HeiTen Seued wmmid GomGasTeTemiiuL (heTern
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BLOIRSMBHOT 61hSH eUnsUTeVD HHUsSHwenLuyd oL LGHe0
@606M6V 61601 @6BIBIBTETILILIL (KOO ).

&TevBlensy LOTMHM Blenevennselal wHHUD DFBFfEHHF CFeOID
yHw U FaumeOdEhdHE (PHEIOHT(HEHHIH OCBTEmIg[hHEHGHDLBUTSH,
geuBeuujeiien  QEmeTMBBET  LOHMID  UFSSWDm  FLLFSwimen
FLLBMB6NT, Himeuer FaHlwmen wmmD HaTfleen L LGHeomen
BHBHHWe0H6T, FLLAH LmsaTNmLBw 2 _6iten  QUTHHHLOTENLOB6IT
MM DewibEmIG6T GUTSID LD SHTTEIHRIGATNEITED [H 6UGTRISET
(PBTMLSHHIEU Benewihd CHd W QsTeaTensGumeTenm @ 60mIensuTlesTs0
@ UMy 2 _(HheuTdhd (LPIRWITSH Blewsv gmuLl (HeTengl.

4. afLwil ugiy

AVEINBHGF OFTHSBLOTERT 6TeLMVEHAT@IOT FUPSHHT B HJHS
MW B  (LPEVEUGTRIGEHG@ WTHHTC “Cadlw B  euenmIE6
QBTeTENaE” FMHLENL WS (GLD.

5. GQameienas GsTLUTHS6I

"CxrAw By euenmimer Osmetens" Weteurmd  GamLlum(haemen
SIQULEDL WITHS OHTEmILG).

51 aumpey, @Gped SiwlYSSET OMID ISILEF  QFwm
UT(hBemeT 2 _GHID oL L SHFH60 Guewila (OEIIENIE;)
SGHWTeuFlwoTer  aumFuUNISHSH  LPMID  PUSHHDG
2 L UL&IFgW GUDeNd IeToTS ' Heteienys (@G iuTs
N 6DIMBIHIT I SH6V.

5.2 sggwoner By BIGTous FH0 2 uljseflansid SigliuenL
2 fleww, Bzmemeulium® o160 H([HA  [BJ  6UT  (GplD6V
SIMLOLILIST LHMILD FepdsHHe QUTHETTHTT, Fepd [H6L60I(HLI
yssmer OursiF Qersdsral Guemid GFedsyd Gurmiliy
SFTRIBSIHNG 2 flsTGW 66  FnmIsOETeaTEHSH6.

53 B  oemwlysser,  cpeomser  omid  BOIHEI
UGHE6T FTTHSH GOV LOTFML MBS SHSHDH6V,
wersTImsaTIGES APsenaled UIS05GS5S60, B
APEUTHTIMIGAT LPMID  BOIHFHI UGHBMNT 2 _GHFHLD
LSS0 PUEIGLGSS60.
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5.4

5.5

5.6

5.7

5.8

5.9

SLMIBET  FTIHS B LOHMID DiGenetll LWeTL(BSHSH St
FH60 SHIUIDTHID 2 Flemwsemen o midl  UBGSHIEUSHIL 6T,
ueLBeuml UMeUEHEIHET 261 TH 2 _WFeuTent B 2 MusHSH
SO DML G| O®BTETEUSMEBTE 2 _HFHID L L SHF60
OFwUMUBEUBET (LPHBUWISHHIAILD.

B GUERIGBET (LPHTENLOSHIOIOTENEH @H(PBL LBHSHSILL L
uenlwmesd  sretliu(BalemenLoulsme, eJMLenLWeUTm)
HLLOL6D, oalheHd QFUIHED, (WHTEMSHSHIOUD CFUIZH0
womib Cuewil LTHIBTHH0 SweunPeETBUTEH JBHmILD
AIMBUIED  BIHLET  FOUBSIULL — FH6D  SHTJEmNbEHLD
sMHBHD Oameteniubeoug 2 mIFIUGSSUUBL  eumHUT6D
BT 6UETTRIGEIT (PBTMDSHHIUHHD DREMWIHSH SIS
(pemmenW!  FMMIBOBTETEHSH6V.

BBJ [BJ (PEVEIG6T mmId Ry Bleomiset,  Guewill
UTSHIBETHS Gouemigul FH6D B  CLPEVEIHMETUID 2 _GHSHLD
wlLGFHeomenr  BF  (WPBETMWHHIUF  QFweT(LpemmUTlest
(WPSAWLOTRT 2L FnmiEBeNTeHd H([HHIH6V.

U By euetmiseT ATNGSSS HLES FTIHS BisH
sL (Foot Print)  wdnihaer Oosmewi  eTewieniasas (b,
Sl SHIngUl JEWIGHWPenm, FHOFWILD &T(H euemFLiLy,
oa(hmMIOYld  BHTEUTEIHENET  DIBDMIH6E0, 6T TLOENMUITEI
FHTHBEBIBMEND (FHMMBHH60 LOMHMILD HEWNLILSNBTE 6]6D60TU
BLOUHMBHeMeT BHemeulium(b.

BUINHMSBWITET LMD AUIGMHIEVLD, 2 LI 6uIgHBl6VLD, @emL UTen6wTLIL|
(cascade), Qs eugmlevd MHMID BFweOFSwITHS
OaTLIYDM BIHeN60 SeMLOLIL|SS6NT CYR: AT FH6V
BJ  eUeMmBIGMmeTu|ldD SHLLOLed pmid  Bmewihs
(PSBTEMLDSHFHI6U SIS (P MM B61T60 ML &555
SigluenL s Garlur(haenTs 6JMIS OB T6VT(ETHSH6V.

THTHT6V FBH6V B GU6TTRIS 61T (PSTEMLDSHGHI6U
SIS (PMMBEHLD, TUCUTHID — F&H6V ST HEMSULD
L4 11:¥:5) LIWIGOTT 61T, HL1OGBGsury LoMMILD
QBTETENS  6UEG LTI HEM6NE OsTLIYUGSH W
whau@Gas@w  CFweripenm UEICHDL  DIEWIG (LD
Quirenilest  SigliuenL_uled WTHATD  SmewwriuL  Geuesi(HLD
eTIOILNS  JMIBOBT6TEHSH6V.
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5.105s60 B euenmiser wHmId BOIBHII LGHB6T CHTLTUTE
SRUUML G  SHTYBM6NEH SHWTHHe0, SHWTHO  LOHMID
@manbs BEIHHIL LUGHeeT FTIHH  Bilwed  woHOID
brgsd  wrAflemen  Bmieyeugk (et CHemeulILmLTEGHLID
gL S  gMOMIGOBTETEHHE0 MWD DibSH  LTHFlEern
seneiB QFuiwiul@p, Qurmsswrear  HTeL  RenL Geauer
soefelen SIUMMMF OF60VILIPUITE(FHFH60 LoMMILD
UBIGSTITH6T  e1HJOsTaTdein Bfldr oiemey  wHmID
&I HemevenodeT FTihg UpFdemenser QHTLIUTS

ST LD GBI 661 Bom@&meiTEHLD 61(6h (6H T 6UTLL T LILDIT 60T
SlgluenL QWITSIMISSTS FoHe0  STUdermd  QuTMItyEGE
2 L upBH6ev.

5.11 gevBouujeiien B  cpeonHTImIGeMeT  UTGHISTIY 2 midH
u(bSSUILBLIDT, FDNTSHTUL MDD BEHBGU LH6OTH
Gl el B CUPEIBE (Wepulsne g UG S Si6u gl
SIQLILIEHLWITET  QeVHBTH  DIEDOUIS  Fnl TG  6T60ILIGIL 60T,
B&EJUYD  wpmid  FaiOpflged 1Ghs  LIGsamiBaiey
SPBTEVEVTSH LITEUMETHEHDHEHDH CHemeuWITeTeuTm| FIOMHS]T B
QULPMIBED DIMLOLISHHMET STHHEH OCFUIH6E0, (LPEHMUITET
Simeil (Bl QuT(eMOWITETEnD SV PBILHSHS60,
BT LEIBEHDHETET B  CHemeuliT(HH6T,  EUTHEIRIGH6IT
B(PeYBHeL GUTETD DIHHLTOUIALIDLDD  LITEUNETHEHHSTD
aFsenalev QFeve) CFulgh GFSHBFESILLL  (GHQHTL
uweUBSHHIUNHH HML QFUIHED DeLEVFHI S (HLLBSHSHE0
LOMMILD GH19 [BF6VVTSH LITEUDEIBEHHBSTEH LOTHN)] FLOBIENEOUITEN
GHHBFBBUIULTS B 6UEIHED DIENLOLILSHHM6T DLl S
OFUIH6D  LOMMID  @GHB6D  UPBTLL 60BEHEHG iU
GuomOsmeTauengd QUTHIUTHIOSHTH SeuIGEUIUTLTS FH60
SIUIESTHLD JHMIBOBTENT(ETHSH6L.

6 Gameimall ysLaMmEIS6T

detteud UFhS Slewmaeieoret OaTeTemall LJELQIRISM6T  Fb60
STUeIHLD QenmIsTenr Couswi(HLD 6TETLIGIL 65T, LOTMHMLOMLUID FeLpdb,
OxTeomI U, QUIMmHETTSTT MWD GO0  BHlEN6LMLDSEHH G LI
QuUTHBHILD uemsulled  SeulIBUTH  OCBTETENBHMET  LS6NTUIR
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Qsuwieugl, GuwuhsHzeunsd a0 SIUdeim  BCunOsTeTeug
SIEUFWILDT G LD.

.  S& OHMID SIFFTEIBSH6E QUTMILILGESET, SLenLIGUTMILIL]
ii.  uwermefsefer QuUITMIILGS6T, SLeLUGUTMILIL
iii. ®B7 2 _flewwser woHMID QUITMILILSSET

iv. dmbs (wemmuled BT eueMmBIGmeTS S LIOL, SlalHsHd)
OFUIH6e0, Cuemill UTHIBTHHE0 LOOHMID (LPBTEDLDSHGHIEULD
QFuUIH6v.

V. Gaxemeulum(haseT wwmmib (PaTaflenosEhd@ gnu  Hen
PBIBGS0

Vi. 7 euenmimeT 9 L&l Lewol] euFdsemens  Guewil
LUTSHIBTHSH6V, UgTLOf&GEH60 LoMHMILD (PBTENLDSHSHIULD
Qauwieugnaren QFevalasHama SrUlearflent Cu uweTLhE35H60
SIV6VGH|  DEWIMIS  (PIQUJLDTEST  (LPENMENLDSHEIT 2611 T&HLI
udIbE CBTeTEHH6L.

Vii. ®76] LOMID HBEUD  (PBTEDIDSFHIOUD,  HI6DHM6H
sruderfleoLCuw  udFhaICsTeTEDHH

viii. guymuiFd womid olelmsSN LeniseT

iX. uwuWlnmd wopmd selbuy Csmeardmer almad

6.1 s PP SFFTESHIGET LSBT OPHEOILD SLENLOLIGLITHILIL]

1. Qurgeuns @BBTLIGST  [BJ  6UeTD  6TeLg  LOSS6IT
Friyiiled DT FTBISH G 6T 60 GuewsilLs UTHIBTHS,
(WaTmwwHG D  CQFuiwiuGdam  SRevmiensd  dgFlet
QaFneaTad STEILILBGMISILST, B (LPOTHTIRIGNT QUTHIF
st SmUlab, UFGss, wrsmew wOHMID BHFul
L L GHeomenn BHimieues SienLOUTEIN 261 TH LOHB6T LG
sTUYUQUTDILINmeTdS  OBTERILEUTHONTE  (LPBTEMLOSHHIEULD
QFu1560.
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BTVHHM G &HT6VLD SIHBTTSHHM S aU(H BTN
DT FTEIGBEIBET, DTdH FTTLI60 BT euenmiSaT oMM HETHSHIL
uGHsemenl Guenill UTHISTHH, (PSTMSHHIOUD GFUIULD
sTiyl  Qumrmiiumeny oD  euFHwefliueuy  eTeTUMS
FoH60 SHIULIIHLD FMMISHOHTETEHH60.

orfler  sLemwoUGQUTOIIY  QaumioBer  HNBTEVSHSH60
s TH6aT HeVBITIOL S OO G0  SIEMLOLI
Yoboeesl HevenIL 6T THATD  euenFWMISSLILIHISH 0660
ARTUFHIL &1, 61FHFHEmev e, o uljser OHmID @60
BxhemeulILIT (h&emeNTULD (watenbHF CFwumubBsHev.

Bevsslp  Heogl  Cuewilds  sTILE  DITFTEIBHS 6
QUTMILUTE@GLWD  eTUILUGIL 6T,  [BILIQET FHO  QUMENSD
aenmIsefergid  Qurmlumeny  eleim  euedadUled B
auengHenetud  Fplursl  Cuewill UTHISTHHD LOHMILD
uwSTUGSHIUG OFTLIUTSS HLIOGBSH, CFwumubBsHsev,
REEIGUBHSH0 Qurmiiiemens Q& TeHIg(h&H60.

BB @PUILIU' L GrréssmssT Fplurs  Heom
Gauppliu(euensd 2 MIHILBHHIUSDETS. G enemlh S
BT  6UENRIGBET  (IPSTMDSHHIN DG (PMOWTEImMS
swurfliusnNatTs  CsTeTndser, FLLFHWTT  LOHMID
Boieuert  FHwTe  FLLEEIBMENS HIFHOTE  HMI6H60
womib CFwMLBSHSH60.

(PIQULOTET  FH6V  FhBHTLILMISET6VID  6)(6h(EhHT6dTLLTEULDT 68
SIS (PHDOWTEIN 261 TH  (GHMMeUHLbH OF60l6ITm
BJ euenHHmeT 2 _HFHI0 L LSHH60 UWLSTLGSHHISDHTH
ueLBoum HMMEBET 2e1LTH BT eueNmIB6T STalHHS
MM BT  eUeMEIGET 2 L &L Lol YEE A1)
BemeoBUDTET  HETMOHBTET QOEIG (LPENMEHEMeT 2 [Flul
wenmuied auIIOUDF QFuIgHev.

urgHIBTUY, SAINHSSH, (PHTEMSHHIOID MWD SyTTUIFS
BHEHBBTR HJ6DB6NT, DAGHHWTeuFWIomer YHul HI6|Henennd
OamewiL. QUITHIUTET HBaID HemehAuGTeTenmi Guewid
Qe LHMID HNIEUMTEISEHLST DeuDNenmd SHemL ulet
udIBHEH CBTeTEHSH60.
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10.

11.

goev SrUdeTenIu OasTLIYUGBSHS 2 6Tl (h, LFéss,
SLOM  UQFBEVMISET, LoTHment oMo CxhFw L L SHH6e0
BT @MUY 2 MIFIUGHSUUGBLD aUmBUTED 6UFHHemer
AUPEIGHUSMBTE LGN  UTeUeNSTWTONT  HILLI6([HEHBE
AUFHBENONT OUPEBIGHH60, [[BJ 6UeNd HLMBIGET LOHMID
(PBTENLOHSHIOULD, 1,016V suMBLILI(H G H 60601 :3h)
QuuifiLiiu’ L. @emenbd  QHEISmenILLE (GOt
261 &  GOUMLUL  SpMIGNET  UTHISTHGW  LOMMILD
waremwHHaUD GFuiuw CQurmy.

alBurgid el (hd Bpemeusen, &HTHTIL  UTHISTLIL,
&HOHTIN0,  BILIUTFSID, GO0  LOPMID  FpHS
BxhemeuliLim(h®ETH ST 60T Gurdw By QULDMRIH 6160
2_DIFILGSS60.

HenTy al6m 6v1 M evt OB HeUTM (B TEMLDSHGHIEULD
OQFWiusmnaTer YA  BIOUTFEIBIET,  HLSHOHTIH60
OFTPOHILL DG PmMEB6Ted  FH60  HIULNSTENTUILD
FBUBSHSH (Oefly, GFT (BB WLHMID L&D EE06VEIH6NT
Gurestm mIeWI BFUUTFIEISENT, OCFRIGHBTET  OTeUFTUILD
Gumerm)  BILuTFer  Semwoliybaefler  alenenshSme,
vwemIFenw GbUBSHSH60.

QFwWPHUBSBHID UBIGHSTTTSET LOHMILD LW (DS HEhHS

STEouTLILI(HLD SLDMOVBEHHG JOU QUT[HSHLOTET B
(PSTMSHGHIOU QUITDILILSEHMET QLILIHL GHH6V.

12. QameaTdpensid SL19QuILDLILS0, FLLFSWLTET QUILHSHEISHET

13.

LoMMILD Boeueeisenhs — HemLuleomer  QFTLIYS6T
BwubhsEIUBLD euenBUTed UFHEBM6N CULDEIGHIHET CLPEVLD
Wasad HobH B 6CUGNEIGET (LPSTEMIDSHHIN HImIeUesTF
FLLBEWTSINDS SWTHHH60 WwHmID QFUMHLGHS60.

FolrsTW 2 6MBTL(H  Qmewbdh  [BJ  6UETRIH6NT
(PSBTMLDSHFHI6UL] LIT6U6EmEUTEH6T, FTeuCsF FHwTs
SESsfasiul L 0o  FHAobS BT (PBTEHLDSSHI6M
SIS (PmMB6T OFHTLIUTET EaD FHMbEH UT6UmETSHENT
wHnIb siNelenet AM(PBLILIBHSHSH60.
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14. By wpmw BEIBHIL uGHemen wTFmLWF CFUIGTF
oy FLLAGITHILOTE  HwL uweTUB SHICeuT hH &
FLLSHMG SIMDEUTH HEWIL MTHM6NT  alHHHe0 LoMHMILD
urdlyssenen  wHUIGH CFUIH0 wHMIL SEUiHsemen
SIWAIBD  (PHMEMDBENET 2L aTIQUITES SIM(LP&BLILIHEHSH6V.

15. oeuemilad GrrésasHaILar Guyenaled mewyl uweTUbhHHIGeuTy
oMb  mEHOBTINVHEHEHEG I8FL yYHw &L Lewr
(WPHMMLBM6T  HM(LPBHLILBSHSH60.

16. 2wy Qom BiBlene Siemwlilsbser HBOTHEHIL U@ dHserie
Sopulmer 2 nHAILGSS WwHDID uFTwflitemer 2 mid
QWi NaETE DMSB6T FTIbHEH B LOaT@IDUSSH mBlensou
amwoliyssemen  CGuenly  QFevdlam  HrUlermes
@Lp6V UM &HISTLILY BL6UIQ &ML umisefly
(WPHMMLOBMET  AM(LPBLILBHSHSH60.

17. euedleuend &Tihd @G0 OCaTGH®6N (peod BOIHSHIL
WrBsamimensm  UTHIBTUILUSDSTS STERILIUGL — LBIS6IL
UbBmeNd  HHHHM OCBTewmi(h 6uUTeUeTD LoPMILD  DiFI
FThD G0 COaTGHulmerl uTHISTUUSDSTS QUML)
UTWIbS BIMICUAISSNE @HHIMPLILSBED6N  CULDMEIEGHSH60.

6.2 vwerefiseflen QUTIIYES6T WHPID SLEHLOUIGUITEILILY

uwemefsefled BT euenmiseT NN HHHE BHHIHL_LMBISET LOMMILD BT
CLPELRIGBOTTHL LWSTUGBSHS LUSILTNSS555HE LO6TeNIMLISS 1560 60UIBIS6NT
MWD  LOHM(LPHLOTEN  HeTenoBmenll  GupmIsOsTeTEnHD  LeGaum
BT UTeUenETWTONTH6T 2 6oL mIGHImen]. Sjeujseriled aleudrulse
LOMILD GQBT 6UPEIEBe0eT LWeTTelEeT, B (eOmIseT L& (PpHed(H
Qawiglenen  syuleny Gumeim (PHHW  (GHUSHBET 2 _6iTene.
SbS  SHMBU]  GHWSBAT  JADAUSMBSULD  (WPHICaIDDSHBl6n,
UTHISTULIST UBISTENTH6T 6le0idh H(hHEH Geuewwi(hLD. SSTLOTEIIBIS 6N
BmOHTeTEHD FHeL FHBHILILUBIGMID DbH FH6v HTLULTIHLD
Slev6evg HILery FrjuTen LFHBHsenensd S LTWOTHL LURIGUDDF
Czuiw  Geuswi(hO. DISHILEOT DIGUUTDTE  LIWLISITONBOT  HHSLOSH]
audlurasdHenen  TUUILLLID, L TUSHILEID BenmGeumn,
BIiunsFeis  SHSHIHLEISNST LwerTenl 2 flenowmenyseT  616m
amauled a0  SIUdeTHID  HeVBMITOYMBEETS  SleUNHenM
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(PEBTOWSHFHUD QFLMNSDEG WemeTl LeT umisefiys QFuiw
Geusm(BLbd.

6.3 B o flewset wHYLD GUTDIILBS6T

1.

GHHLOTET B HISTEUSMBTH 2 flewid SjgliLenL  Lo6TSH
o flewwwnss sHSUUGHDSH.  BHSSTE  SpmoiL
uTeueme 2 _Flenod6lT, (TEIflenodeT LoPmID  FOLIFSHTU
2 _flewwasemenr  gomiE0sTeTen  Geuswi(hd  ETRTLIGHIL 6T,
SITFTRIGL @M  SIUUTSH 2 _eiTern RUILBHEIS 616
sLUUT(hamen @ STULeIHD ghmisOBmeTen
Goueusi(hLD.

OQurgl wasefar HELEHLIYSE DUSAWTRT 2 GBI B
(PBTMLOSHHIGLOTETENM BIMieeusnd 2 MIHILBSHSHISNEBTH
SITFTHRIBSHHOTL  UTflwenaleomest B  LIT6UEMEITSH 6N
REIGUBSBHIUNSDGL  QUTHSHLOTET  QUITD(LMMEBEN6N
FhHTIUSHNCHMHU LweTubhss Geuewi(HLD.

ouenT FUTTSBET LOHMILD @GO HEMLOLILEHEMET [B(HEBHT6
BxpremeuliuT(hodemen SImIGemNI(H gOLMLUI B  6ULDHIGHEN60
2 _mIHIUGSHS Ceuswi(hLb.

6.4 Apps wopuled B euemmismens HLLOLe, lelmESHSH
QFuImed, Guewill UTHIBTSS6O WPEID WPWSTEOSHIAUD CFUIHED

1.

QUETRIBET aieITouenNSHdH HONTUILSDBTHD, BT CHTLFUTET
DINTSHBRBIBMNS  HHLUUSDESGLD B UGTRIGHET (LPHTENLDSHSHI
ausHNG  Wpwempwrer  wommid  Feaens  HLBEIBeNT
S HWTeuFlwinrerenauum@Gd. 6ol SQLILMLS  HJ6
SIMOLILSHHMET  BHINIOHD, HT6YDH  BH6N(EHSILIBIHENENL
Buemisd QFeOaIHev, BiflesT Sieey WMHMID ST GHTLFUTET
STLOTOEIGMENT  lEhEHTAILTEN  DIQULIHLWITE 26116
H8rhal HMID B euemIHeT Sjenaih GFWwiuL L Bifluied
wommid BHilwds wrHfemen BmeYHe0, (PIQUIDTET F&b60
FhBHTIURIS6TeID B QUETRIBMENTE S LLOL 60 oMHMID
(WBTOWSHGHIMD CQFUiusnNaETE "adJlubss  algrleod”
(Trans Basin) eiewiiemidb s 2 _6TemLmISul (LHenDenLOESem6IL
Buenr Geusmr(HLD.
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Cxfw wwmmd TyCsrs IHSHEETERT BT  CUETEISENT
AL 1AL 6060 6760BeuweiTen FH L BiBenen Lenmmule] GFUiIgHe0,
ydw Bzl Qameiensd@ gouU LA @UOmIE (LPenmB6
MM SIHWIEIGMENTS SWTHHH60, YHW BF 6U6NEISENT
SaHSHS HLEIBMENT RSB FHH0,  SPBUI6,
wyyflenw (GaTeoedlwisd) wOHmId Quinenall GUDILDTEIEIS6T
UTHIBTHSILUGBL euensuled CQFwmubsHev.

utfw, BGSSI, FAPw WO 22U DD euIgHIE
Sowlys OsTGHHeT  FTiheH UHw B  eUeTBEIS6NT
UTHISTLIL LoMHMILD S5 (BTG HINGH
A Lmsmeng Hunflés Gouswip. GHMHd S LBIS6T
LS LILN6oTifl6vt umIGasmLL 631 BumGasTeTemiL(heug)
SLLTWIOTEIGH| 6IRIUBIL 60T, (2 _HTIewID - HGHOHTLH60,
GYBY, G, mBHEBMPD, MFSS 2 DusH,
Qumpg) Gurs®Hs Bxhemeul Il (hEem6Nd B(HHHM
O®MTewi(h DIMEWBMEN  OUIQAUMIDHHD).  ligliLienL_ulled
@euleumm HLLEIGET FTIHEHID, WO SOm 6UIQHEVLD
3I6V6VG| 5T Blemevaseriest 2 _eaTGemuLd, 6w om&mewimisefer,
Cxpadhdlenn 2 emBeruyd mwewyll  Guewil  UTGEHIBTLILSH6T
LOHMID (PSTOWSHHIUD CFuleumHar &w Bl em 6o G u nfl 6m 6
2 FILGSHIUSDE WPbHHeTe| WwhHlobs Geuemi(BLd.

goe0  Gopurly  BIBenevseT  (SpMIE6eT,  QEMLSET,
BepmmisHeT, sLaiCrfleer, Fy  Meomiser, ByaiDFHsern
LoMMILD LOENSHETT6D DIMLOEBBLILIL L B SHCHHBMBIHEIT, HTEL6UTU]
SIMOLILHH6T) LMD  FH6V  HEVHDI  HIHIEN6VSHEHLD
arfemed  (paTmwsHHauDd GFuiwiuL Geuedigul QUITEHIE
QFTHSH 6TBIUBT6V, HlEVHHIY BIHENEVEHET — LUTHISTLIL
WHOID  WPBTMWDHSIeS HULESN  WPRHBTe| @
BIBeneY DIevevg ASHMHE&G Gomul Leumniest SigliLient_ulled
swimfléaiuL Gousmt(BLd.

Beossly B yeoarppl  UrCsemisensd gL w
QuUITMILILITENT  BIMIEU6ITRIS6IT oaL T HVHHY B
IfsQsBLHUTETS OxTLFFAwns SlugTesilesslul (b
2 flu (PemmUileD RUEEIGUBSSIUL  Ceuswmi(hLD.
dolurenr  BIL  UTeuMeTMW  RUOEIGUBSHSH60  LOHMILD
BemeoBupTer  UTeumeIEemen o MIFILUBSHSH — UBDEHTH
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(WpemPWTeT  QUTHSHLOTT  HleveHBY B  (PSTEMLOSHSHI6
(LPEMMEMLOBHMET SIM(LPBLIL(HEHS, LIsOBeUMI 15T 16m 608 61T 60T
AIGFLIOTT  SHATMIDHMENT  DOIBIBTEGILUSHST 6L TH
BevSBI BT (PBHTMSHHIO LPBOTUTWIRIBM6NT 261G a15H
Bouewi(HLD.

505Gy womid Wbl LsHndlent Gui Fomlensvenuir
Cuamisueng 2 MIFHILGHSHIUSNSTS LOBAID  (LPHEWILOT6T
Bevdsly  BIBmevseedmbs Bl  QumMISCETeT(EHLD
QFWISTI(LPEMMB NN (DB TAUG], LOGTHHL L 611853606015 HT 6w &F
OF6OID SPUSHIEDLUI  DIEVVGHI  HLED B  BH6VHEGHID
SUSSIDLW  BIBlnevas) @UEIGUBSSIUSDSTES LBl
FLLmIBemen Quimm Geuewi(hd  eTerTUGHIL 60T,  6J6LEBouu|6iToN
BLUGSHMB(PpenMEBeT mmmULL. Geusmi(hLd.

& (B 6MLOWIT 60T 1Y) Ay &deneot SaloTssH
asrewilubl  LpBsamisefled wemp  BF  Caaflly
oadGHalsalUBamS 2 MHIUBSHISDEHTE LMY B
GaafliilenevrLi Ayusdwinh s geusnOse 2 eerpym gl
LOOMILD 6JENEITUI  (LPEDEITLILIT 60T BIeUTRISEHHE alGFL
oadGHaILBHEHLAT 2 _Halenul 6UpmIS Geusmi(hLd.

BT eleumeusnd, LIFMLAIMSS HHUUSNE WMHMID Hiflest
HISING HToMDUTE  SToHBHRIBM6  OLBSHSIS O
OFwevamensd HITILUSHBTS  @eUOsUT(H  MHMIEUST(LPLD
SIV60F HANBLUBLD GQUTDILIYE Fap Geuswt(hLd.

BT ST  (PBSTODSHHIUSHMOI  UTHISTHH0 LOMHMILD
(PETMWSHHIUSHT  (PpHBWSHHaUD o MIHILBHSHSUILBLD
auensUley gBahemid GLFHwimen oiedeVFH  LIHSH  LOTEH
(LPEVBIGGT  SHTJENIDNE  [BIHENEVHET  LDTFMLAINHH
@mpUusnaTs  ComOsmeTen Gouemrigul LOMMILD
Bom@BT6TeN (LPIQUJLOTET (LPEnMUWITET Blenevulmes 6L
BLOIRSMEBHMT  MWPSLIUGSHS, DSDSU  Gurmiiis
gap  Geuswigpw SIUIRIHEHGHS SHEWILEMET  6ULPMEIGH60
oo Qlibamen  SWalBHausH&GHS BT EBSHTLO60
BLoUgdHmB Gomsmeter Geuswi(HLD.
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10.

11.

12.

13.

14.

15.

1Y) 6U6ITRIG 6T (LPBTNLDSHSHIUF QFweT(enmenILI
usi(psUL(BHSHIUSH BILIgeT wWTUYSEG egou @ LbGumb
eIIUGIL 66T, QUTHSHDHLOMET  (LPBTEMLOGHHIOU  (LPEDMENLOSHENT
6NL_T&H 1Y) QUGTIRIGH 61T (PSBTMLDSHHIAILD LoMMILD
SIlpeHBGHI  LEOSHTLILY LIevT(LpasLl UGBSSLIUL L
(PETMOGHFHI DMLILSHMmeNT AP (PELIUGS HIUSD G
BLoUgSEMmE Gombameten Geuesnt(HLd.

RLBOWTSHSH LOTHTEM  6T60MEV  (LPIPEUBZILD  6UIQHBI6VBIH6NT
UTThg STERILLGLD FhBHTLILMRISET60, SieummleT mleneoGummest
UTeUenen oMMID FMbS (LPHTEMLOSHHIUSHMBTH HL LIS ND
Bumlaretoug @GNH®H LOTETER FenU OMID  LDSHAU
STF BHeuaTmIGeTET Renewihsh QUTNIILTSS SHTETLILL
Geuemt(HLD.

BTLIQ6T FH6V LOTHTEIBIBEHS HeNLUTEOTET B CLPEVRIBHEIT
F1ibs BF UfsCsE0Y wHOWD uSjHH  GETeTEbLD
gourhoseier QFuwed Hmemerujd ieueult Gumg HNIH
AUBSNS, RWEIG UBSHUNSNES BLeugbmas GombaeTeTen
Geusmvt(HLD 6T60TLIGS|L_ 60T, Q616U LDIT & T 6501 & 35631
CxpemeuliLm(HEHem6NTLI UTSHISTLILSDHS Cxpemeuuiment
BLaURHmBHmeN Gomsmeten Geuemi(HLD.

Cxdw By euenmsenr  Cuyemeuulest  elFHHbGHIENTUT6T
SlgliLenLuieo DT FTRISSHH6TT 60 SieueulIGUT )
By pasTemwdH e  Faryl  gGshamiseT oMM
apGeomUTWmISET  aufsHHonell 2o ms  GeueilulLtiuL
Gouewt(hLd.

By SFBOTHI0 LUWLSTLUHSSHIOMS LONMILD EITTaINSHH
ompHsl fpbs B eTowssesSDeTs  sm
STUISIHLD QSBIMENEIHSHI (LPEHMWITET  [HL6UIY 6N HH N6
GumOameien Geuewi(hd eTRTUGIL 66T, CHFW BT 6eUeTEIHEIT
Guyemsuuiest euflaTlLeodsemenr SglitenLuied Gzxdw B
6UENEIGH6T (GFUIEVSHLD 26N TH DbHSH  SIEVIEUEOHEN6NT
PUWEIGUGSS Geuewi(BLd.

BTLIQEnI6T (WenmWITen STewill LWeTUTl (b S L BISen6nF
QrwpubBSBHIMmS 2meHGalGHH B ULT6UMETUIT6NTSH6T6
(pemeriLmenl  URIGHMLL 6T  UJHSH L6l LITHISTLIL,
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16.

17.

BCIhaIl UTCHFRIGMENTI LUTHIBTHH60, 6UTL LTHISTLIL
LoMMILD ST (BUUFULenest SIHBIFIILIGH 60T (LP6VLD
BIHENEVSHET (BTEMLOSHHIUHHeneT 2edhFHalbs Geusmi(hLd.

&M(h eTeuenliy wmmid ST GUUTLILNeNT Bl ddHeVIdH T
ueLBeum  epGEVTUITWIEIGET 261 TH B 6UETRIG6T LOMMILD
HCrma NyCsamiser umgisriy woHmLd Sel®HSHHe
BHSH_LBIBM6NF OFwpuBHH B LN Y: )

LSS M6 GODUILSDS, QeuaTenIGOU(H &S
(PSBTMLDSHHIUHHM (S BL6MIQ &6 GomGasmeiern
BouemrigueiTeng.

Wrsmesr  omewisal LOHMID B  eUeNEIE6T  SlalHoHH
2 UslLenwly eugdseier OTLFFAwmen uTHISTULNen6
2 _MIFUUGSHHIUSDBTE FH6L UMBWT (WITOTEFFflHems
BLaRSHMBHmeNULLD BombsTeTen GeusmiigulaTeng.

6.5 GazmeauiurGsel wLHEL WaIRIflwSEpsHES gohU  BOJ
VBESSE0

1.

ueLBeuml LTauensTWITENT HFliHHafenL Cui Heny MuImuILDTS
AlBCWTAluemns @Gt SpmmI eugHleEIS6TsET OFHTEHS
FThE  uFbHaIn 10SB6T, MM UYBEID  DIEVEVHI
BIBlenevd@GsH Swmflesiul (heten 157 euenmiseT alhsHE,
UTEISTOLY  LOMID  (PETMWSHIS S LRIGHEHDHEG 6oL
BomOsmeTen Geuswi(hLd. eUENTWIMISHLILLL B 6U6TRISHEHS S
SFB0TE STewILBLD CoeaTalenwil UjsHE OCFulausmnsrs
Qi (H GULPTEIHED LOMMILD GUTLDUTHTTS CHemeuLILT (& EThHT 6o
(B0HHTN0) (e Basmilamasemen  BHlenmGsumlu
devty e1ehFwjeimen Bewy gmysnLwl HHsTrl FChaD, Spmm
algmlevld, BIBmevdE 2 flul  6Te0emeLUTENIGT,  LOTHITEUILD
womid PLBHOWTSS HBTH 618D EUENBUTIED  (LPENMUITET
uteuemetulsst  QUTBL(B — UPEIGHMSNEG  BLOUQHMSB
BumOsmeten Geuswnguleendl. gl 6760BaUUETEN aU6TEIS6NT 68
SleNenel  SlglILeNLWITddH BT  (ewpWTE  SH(HBS
Gouemwi(hLD 6TETUHIL 66T, FH6L HIULII(HSHGHD SISV (LPEVLD
(WpQUoTen  aUFH®BET  AUPEIGLILHAISZIL T,  HleneoBumTest
LOMILD BWTWILOTET B 6UETRIEET (LPHTMLDSHHIUGLOTITnME
Qzuiw GeauemnguleTeng.
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2. opn agplsFar g Bossly B olalmsd
OHMID  (PSBTMWHHINS HLEISEHHEG gou LsOGaM)
UTeUDIHEHHBTE HMJ @RHIHGHUSNEG WB|D 2 _GHFHLD
oML BemeoBUDTET BT  CUTBIBET  (LPBHTENLOHSHI6N
BLAIQHMBHMENT AM(pELILBHS GouetTguleTeng.

3. B upOTEGMOUWTSS STERIILGHLD SHTeVEISMN6D UmTUINISHS
QULPTEIGHED BHTMILLBLD FH60 FhHHTLULUMGMMILD GQULSNEG
oy &HHefidenaill Cureim euendeugrdleer 2 UL
G0  BHremeuluT(h&EHHSHTH  UFeroUy  (peutanlflento
QUPEISLIL(HLD Sl uled allenerdhBmest MM LWETOSS
(PEMMEBET 261 TEH  HiTdH CHmeusamen LTHSH CFuieusmE
BLoUHMBHMmeN GomOsTeaTen Gouswnguletengl. BhFw By
OaTaTensulenst i(LPeOLBHHINSNBTHS STLISSLILL (HeTer
Bxdlw L LgHeomen Bimieusst QuIPl(penma L L enLOLILIT6
Cxpdw mBT euem  QFWELTONT  DVIUVBHHBT  CLPEVLD
@eueurprent QFWHUT(HBEDHHBTE CHemeuwmen 6UPIBHTL L 60
3 BeorFamenden dHenlsalGUD Geuesui(HLD.

6.6 B cuenmiseit 2 L s L enioli euFHsanentl Guemiil LTHISTHSH60,
Ly moiflg 360 LoHOILD (PHBTMDSSIAILD GFuleug S Te
Fvalaibms SrlilenflenL Gui LWSRTUBSSD — DI6V6VZ
SWIEIS (PIQU|LOTET (LPMDEMLOBET 2aIL THLI LIETHHIOST6ITEmSB60

DT FTEISH IS 61601 60 umfluw QFevailesmaF QFuwiIg)
aIalpsd  CQeuwin’L o UslLenwly  eugdHsefen
UTHIBTULY, (PSBTEMLOSHHIOID, UPIBLTSHH0 LommIdD UFTfliyF
QFevalamiser  SFFTEIGSHHOTCCW  GmlsTeaTemiiuL
Gouswi(hld  eTWILUGIL &I,  euewisFHWLTE By  HHBD
uweTLUGSSHIGeumy LOTSHSTLD SIbHSL QurmIliL & emer
aldaTarrfHuled vudFhaOsTeten Gouewihd. (2T -
auewias alleuFTwid, BSIUYD BF 6CUDBEIHED, 6UNNS [HETe]
Beilgs  madh0sTed, BF Waismy o musd, By
SRLumLWTHE CaTeniL maH0HTIHe0H6, GuTIpaIGUTHE
OO  &OMIEVTE  MHBHOBHTINVHEHEHSTET  BFL  LIT6UEm6T
Gumeiimesr). @He0 el Gouewwiguws  GFevIRTIHMS
B Qi womid UATHSHOSETETEDHLD (HMMEMLOEHET B
auenmIB6eT OFweuasHHamed  SeueuliBurgl  SwmeibaliuL
Beuewsi(HLD.
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6.7 gyay LHPID  FBUD  WPSTDWHFIOUD,  BIUBMENS

1.

Syinienflen, Gui uBTb FHIOHT6iTEHSH60

goyemLw  Qurmiliyssenens  Oamemiheten  BludFFl L
BneuamEISEhHGH SHMOOULGSSULLL Bl (LeMmENLDE6IT
LoMMILD OaTIHOHIL LI emeut @enwLenL WF QFuig|
Guourliy wOMID FHeVSHle BF  PVEIGET  OHTL U6
BT 6LBM6NF Braflhzev, UTHIBTHH6V, SWfleHsH60,
HBH6UVBMENL LFILoTmISHeD 6UPEIGHSHE0 mmid Bifler @iy
OsTLFuTet  eiFlfETey  eIFToFnmevsmenF  QFUIeUHMBTH
@euQeUT[H  HDICUSTBISEHGH@GH STEUILILBLD  DpMMHEDHEMEIT
o mFLGSHHING, CobubBsaeus, BaieowlLbBHES]
SIHFHWTeuFwom GLb.

@auGeuTm HwHFFIL  Boeuer el (pD 2 eiTen
B GUGTTRIH6IT L 1O 60, ENNGEER UT&IBTLIL
WOMID B  6UENEIEET  (IPSTEMOGHFH] L EUIQHMBHEHH S
SIQUAWIDTET  HT6UDBOT LOMMID  HBEUOHMENT  6JeneTl  HJLIL
PwHssi L BneuamisaienL G, UTeumEIITENTSeT LOMHMILD
SpwieurenjsenenL B semLulem mMaupd  ufiiorpasmeien
Geuemi(HLD.
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2 FHab aumaulsd DPEHmBUIL60 MMID QFWMHLHESHIMBHHDTS
Gurgiomen FULFHwmen oMHMID BFeuTsFHwLTeT  HSBTTHRIS6NT
OO  RWEIGUBSHHO S CeorgmesenLer  CaFw B
euenmisen QFwevsd (NWRS) plmieutiuGeugii e, 157 euenmmisenern
(WETMWSHSHIOUD CFUINSNEG DQLLMLWTES 2_6Ten el WsHHMESL
Qurmiiiuresr siemwsdesr S NWRS  Bmieutiu(io.

QFWNBHHST 2_6TeNLSHID

e NWRS @&t smeveugte @enewibd [BJ  6U6THRIG6T
FHLLOL 60 OMMILD  (PBTMLGHHIOID QHTLIUTET  Diley
wpnid sigiueud WGHs NWRS Qamifleosty oimissgeu)
RMHeUmy  gemetl  sLewwll Qurmitiysseiledmb Sl
albaldhs Ww Gmbr iglinenLulsd Gewewiliyd Gauiw
Geuewsi(hLd.

e 1y euemmseT OFTLIuUTe @euGeur UysHmer Sy
BmieuesiseT oo mall QuwilLiu’ B, GMbs Bneuets
&M 6VEUIFIEIT 60 (P Gryors BxemeuulembHa
al(pealbsiul(heten  QHTOOBI L  DieL6VGHI  BlLeIHHI6N
SiPleymLw JHSTHOWTHEUT 6isLb.

o UMD FTHS OBTHe0FTT BIbHeIl Ueiwm QFHT @S
oMb 2 Hall ueiwr QT Ed.

8.3. Gzxflw By euermimen Geaienpui’ G Femu (WRAB)

Bxfw By euenmimer Buyemeu (NWRC) ean s o flur Syeysen
HMLEHTH B cPeOmBaT, BOIBFHIL UGHHBET UTHISBTIL,
BileT  Seveueno BT, UdlFeymeT Gumetn el WEIHeT FTIHI
o fl  sruy Boeuemser o T FLTLISSUUBGSETD
GuawempuihEemen (pige] OFWiugnaTs BwHFF L Gxfw
By euenmiseT Guaiwenpuil G FmuGwmeiy (NWRAB)
AL wHFNGU QurmIiuTeT Diemw&FT wHmId IS DienFFifle
ufibglenysaier Siglitentulled Gsenyeu MeTHUS DieufHefeTed
BPulssiul (G Boeuin(Lo.
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9. yHw SPU uPleL (WHETELOGHSHIM (LPGEONLITWIBISEIT:

HOBTVHSH60, SOOI eugbley  WLLSHEuaT  LBIGST]
Bmeueckisafemed  GomGsmeien  Geuswngul &L LTWILDTE
QumuiliyeseT FTihsd CFuPUT(hEBEHHE GCwevdsons BGxhfw
B7  euenmiser  Guyemeuulesr (NWRC) el wiuginlesr &
@OUIL UL BeTten Con@Mies usmiser ComsTeaTenliLiBeugiL 6o,
BGxAlw By euenmimen  Guyemeuulesr  (NWRC) pemmuimen
APBTLL60E6T Lopmid Sieidullesr S  Cxhemeulium(bhaend @
SaITs yHw  Bimeustd s LenwlOumety  ommib
RWEIGUBHSH0 GurmweampOwnaienny o meursd, QuUTHIG
HeopBahluiest  (waremwdHien CFemeusen — Henewiddend e
@emssiuTlBLar 2 flu usiwr CsT@GHowTaimn Budss
Bxdw By euemmisen GFwevsd (NWRS) Bmeutiu@Lo.
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Draft National Water Resources Policy of Sri Lanka
The Vision

National Water Resources Policy envisions “A State and a Society that
values the sustainable use of Water Resources and recognizes the goal of
a balanced Environment which is conducive to National Development”

1. Introduction

Fresh water is the second most essential natural resource next to fresh
air required by human, all other living beings and Flora & Fauna for
their existance. Though water is available in plenty on the Earth, the
fresh surface water and groundwater constitutes only a very small
percentage of the total availability.

Sri Lanka is well-known for its ancient hydraulic civilization and has
reached great heights in water resources development and management,
while conserving the nature. This is reflected in the remains of numerous
reservoirs and water infrastructures (Yoda Wewa, Yoda Ela, Bisokotuwa
etc.) and of small tank ‘cascade systems’ and ‘cascade ensembles’,
while maintaining some of the earliest sanctuaries for wild animals.
Some of these irrigation systems have been renovated in recent times
and are still functioning as in the historical past, exemplifying high
levels of veritable sustainability. The guiding philosophy of this unique
achievement, as ascribed to King Maha Parakramabahu (12 AC), is
well recorded in the ancient chronicles: “Never allow a single drop of
water received from the rains to go waste into the ocean without being
utilized of benefit to the world”. In general, the hydraulic history of Sri
Lanka demonstrates the valiant struggles of people to rectify recurrent
water scarcities through the construction of water storage systems and
conveyance structures maintained by disciplined management norms
and practices under the direct involvements of monarchs.

Along with negative impacts of climate change, there are many signals
which point at the increasing water resource associated challenges
in Sri Lanka in the form of droughts, floods, depleting ground water
aquifers and degradation of the quality of water, while the demand is
increasing in form and quantity.



The increasing population has a bearing on the growing demand for
water for domestic needs, agriculture, hydropower and other industrial
and services sector requirements. Direct impacts on unplanned
expansions of land occupation for shelter and productivity, uncontrolled
deforestation, affect the capacity for surface retention and ground water
recharging as a consequence. Researchers have shown that the impact
of Climate Change has worsened the situation with high intensity
rainfall, long dry spells and rise of sea water level.

The trends of increasing economic activity in forms of expanding
industry, diversifying agriculture, tourism and water based recreational
interests are turning out to be considerable stakeholders in the
competition for a share of the available water resources. The available
water requires to be protected from degradation that can be caused by
being polluted with industrial and domestic waste, agrochemicals and
partially or totally untreated effluents from varied sources.

2. Present Status of Water Resources

It is observed that strengthening the regulations of the mechanism on
detection and prevention of industrial and agricultural pollution as
strategic measures and enforcement is appropriate through prevention
and management of other ways of water pollution that may occur
related to the above.

The total renewable water resources available in freshwater ecosystems
in Sri Lanka are estimated as 52 BCM surface water, 7 BCM groundwater
and 7 BCM overlapping water. The main source of freshwater is annual
rainfall. The annual approximate consumption amount was estimated
between 13 to 15 BCM. Even though these figures indicate no overall
scarcity, in terms of aggregate statistics, there are pronounced temporal
and spatial aspects of water scarcity in the country largely owing to the
bimodal pattern of rainfall.

Out of the total water withdrawal, agriculture will remain the major
user with current usage of 87%, while nearly 6% is for the industrial
sector and another 6% is for the drinking water sector.

In terms of aggregate water availability, Sri Lanka may be perceived as
a “Water Rich’ nation, compared with rest of the world since we receive
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nearly 2000 mm of rainfall on average, equivalent to a gross water
yield of around 130 billion cubic meters. However, Sri Lanka’s main
water distresses arise from the spatial as well as temporal variability of
rainfall, resulting in glaring anomalies in water availability. There are
103 river basins covering approximately 90% of the land area, while the
remaining area is covered by small coastal basins. Except in few river
basins, storage reservoirs, diversion schemes can be counted as surface
water resources. Apart from the inflow from its own catchment, most
of the non-perennial rivers get augmented through trans-basin canals
from perennial river basins. Internal water bodies cover approximately
2,905 Km? and a considerable portion consist of man-made reservoirs
while water springs numbering 3,540 are spread across the island.

Surface water is widely used for domestic, irrigation, hydropower
generation, commercial, services and industrial purposes while
groundwater is also used in some of the above purposes depending on
the availability.

Approximately 80% of rural domestic water supply needs are met by
groundwater from dug and tube wells. The demand for groundwater is
steadily increasing and trend continues to gain due to introduction of
solar energy supported pumps.

In the Northern and North-western coastal areas, excessive
concentrations of iron and nitrates from over use of agrochemicals and
fertilizers are observed while high hardness, higher concentrations of
Iron and Manganese are other issues related with groundwater in many
areas. Furthermore, groundwater quality deteriorates and quantity
depletes rapidly, especially in coastal areas including Jaffna Peninsula
and Kalpitiya areas as a result of the uncontrolled abstraction of
groundwater for domestic and agricultural uses, discharge of effluents
from industries and brackish water intrusion.

Deteriorating water quality, in both surface water and groundwater
resources, is an emerging concern where sufficient information is not
yet available for further analysis. It is observed that as the surface and
ground water sources are interrelated, pollution of any one of the two
water sources will adversely affect the other.The interdependency of
surface water and groundwater cannot be overlooked hence pollution
of either of the sources of water can therefore have adverse effects on
the other.



Paddy is the single crop, occupying 34% of the total cultivated area
of the Island. Since rice is the staple food, cultivating paddy provides
food security for the nation, though economically not so viable when
cultivating on small-scale. Approximately 800,000 farmer families are
directly engaged in paddy farming. Rice accounts for 45% of the total
calorie and 40% of the total protein intake of an average Sri Lankan.

Sri Lanka imports large quantities of other food crops spending
valuable foreign exchange. With Introduction of different crop varieties
and agricultural techniques, it is expected to achieve self-sufficiency in
many such crops.

The current population of 21.4 million would reach 25 million by 2042
and 25.8 million by 2062 respectively. It is therefore projected that
the demand for rice will increase at 1.1% and to meet this increasing
demand paddy production should grow at the rate of 2.9% per year.
Increasing the cropping intensity and national average yield are the
only options available to achieve this production target.

Increasing wealth and the moderately increasing population will
escalate the demand for both water and food. The importance of
integrated urban water management in meeting the demand for water
in a fast-urbanizing Sri Lanka is being significantly highlighted. The
share of water used by the urban population in Sri Lanka is on the
increase, which is bound to increase national targets for drinking-water.
Rapidly expanding service sector also places a demand for high water
quantity with high quality.

Inland fishing depends on storage reservoirs. Inland fishing as a
commercial activity started in 1952 with the introduction of exotic
new species. It is now recognized as an important contributor to the
agricultural sector. Prawn farms were started in coastal ponds in
the 1980s and has now become a lucrative trade which contributes
significantly to the national economy.

Hydropower contributes significantly as a renewable source. Even
though the share of hydropower is estimated to reduce from 40.2% in
2007 to 19.5% by 2020, many new major and mini hydropower projects
are under construction with the view of increasing its share up to 22%.



Water for Flora and Fauna is undoubtedly one of the most critical
requirement to maintain our precious bio diversity. Suitable norms and
guidelines to be adopted for sustainability of our ecosystem need to be
monitored regularly.

Water scarcity due to prolonged droughts could occur due to extreme
weather events as a result of Climate Change. Due to the rising
temperatures and increasing evaporation and evapotranspiration, as a
result of Climate Change, crop water requirement is likely to increase.
Hence, agricultural water demand may rise due to the negative impacts
of climate change.

Coastal belt is continuously affected by seawater intrusion. Significant
number of river mouths are identified to be provided with salt-exclusion
structures to mitigate likelihood of issues emerging on the supply side
of water as a result of Climatic Change.

It has been observed that suitable institutional and a legal framework
has not been created yet to address the above emerging new challenges,
in ensuring the mitigation of Climate Change vulnerabilities. The
necessity of an administrative and legislative instruments responsible
for planning, sustainable development and integrated management of
water resources in the country is becoming more and more urgent and
important.

It is observed that integrating all parties for planning infrastructure as
a more specific strategy for adapting to climate change, implementation
of climate resilient water practices, and identification of high risk areas
and risk assessment should be taken place

Conservation and improvements for natural resources on economic
and social benefits of present generation cannot be isolated from a
consideration of aspirations of the future generation. Conservation
and development of available limited resources should therefore be
undertaken judiciously in consideration of all the relevant factors.
Conservation of the available water resources require it to be properly
managed to serve the present day needs in a manner that does not
threaten but would assure the fulfilment of the needs of our future
generations. A well formulated water resources policy is therefore a
necessity of the present and future.
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3. Policy Justification

Since our political independence in 1948, considerable investments
were committed to the conservation, development and management
of water resources, for efficient use of irrigation, domestic and
hydropower, industrial sector purposes. Hence, to ensure the protection
of those large scale investments, while addressing present Climate
Change related challenges with efficiency and foresight, it had become
necessary to develop innovative strategies.

At present, number of environmental agencies indicating with emerging
signals on the increasing water resource associated challenges in
the forms of droughts, floods, depleting groundwater aquifers and
degradation of the quality of water, while the demand for water is been
increasing rapidly.

The increasing population has a direct bearing on the growing demand
for water for domestic purposes and for food production including
growing demand for quality drinking water.

A direct negative impact is observed due to the expansion of unplanned
land reclamation for growing human settlement demands without due
consideration on sustainability of water resources and food security.
Critical watersheds are facing with degradation due to multiple factors
leading to accelerated soil erosion, increasing floods and siltation of
water bodies affecting agricultural productivity and the economy.

Researchers have shown with evidence that the impact of global
Climate Change has aggravated the water crisis along with rising
temperature, high intensity localized rainfall, long dry spells and in
increasing climatic variability.

Water resources are being used by various stakeholders independently
while not drawing enough attention on protection of our precious water
resources due to non-existence of a defined mechanism.

Though some conflicts of interests have been observed among
stakeholders for water resources management, available water
resources are being managed through stakeholder participatory



approach. However, the water sharing mechanism needs to be further
strengthened.

Despite above mentioned Climate Change centric growing concerns,
Sri Lanka as an island nation is yet to composite an appropriate National
Water Research Policy due to poor legal frameworks, lack on policy
directions, insufficient institutional practices, and insufficient political
will on the subject.

Therefore, a well formulated policy addressing the all above emerging
new challenges and creates a suitable environment towards sustainable
water resource management has become a necessity of the present and
of the future.

4. Scope

The “National Water Resources Policy” applies only to Water Resources
other than Marine Water in the territory of Sri Lanka.

5. Policy Principles

The “National Water Resources Policy” will be based on the following
principles:

5.1 Fresh water is recognized as a finite and vulnerable natural
resource which is essential to sustain the life on earth, human
activities and the sustainability of the environment.

5.2 Access to safe water is a basic need of all living beings and
therefore water is considered as a Common Public Property for
the prosperity and social well-being of the communities and
the eco-systems.

5.3 Prevention of pollution, over-extraction from the sources,
over-use and wastage of water resources needs to be regulated.

5.4 The importance of taking actions for achieving high water
productivity through various practices, while ensuring the
rights of all parties using riverine water.



5.5

5.6

5.7

5.8

5.9

5.10

5.11

Water resources management is a holistic task and factors
that are related to water management need to be considered in
planning, development, management, and conservation stages
while integrated approach in WRM is recognized as a key pre-
requisite at all levels.

Urban water bodies and wetlands will be treated as important
constituents in the efficient water resources management that
need to be conserved.

New water resources development plans need to include virtual
water concept with water footprint assessments, volumetric and
measurable approach, compensatory reforestation, removal of
invasive plants and other relevant measures to mitigate any
adverse effects.

The natural river basins, sub basins, cascades connected
basins and hydraulically connected aquifer systems form the
fundamental units for planning, development and management
of all water resources.

Water resources management should only be based on a
participatory approach, involving users, planners, policy
makers, and executors at all levels.

Importance of maintaining baseline data related to all water
resources, establishment of hydrological and hydraulic models
of individual as well as combined watersheds based on the
baseline data is a pre-requisite. The models shall be calibrated
and validated at appropriate time intervals. Developed new
models will form the scientific basis of all decision making
related to water quantity and quality related issues faced among
the stakeholders.

Replacement of traditional systems by pipe borne water
systems should not be the prime goal until safety of those
existing water sources are fully ensured. Where feasible,
introduction of unrefined parallel water supply systems for
non-potable uses should be encouraged in urban areas, through
competitive pricing mechanisms to ensure restricting the use
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of drinking refined water for sanitation, watering of gardens
and car washing etc.

6. Policy Statements

Policy statements in following broad areas will be recognized by
all stakeholders, while agreeing to review and upgrade periodically
based on the changing social, technical, economic and environmental
scenarios.

il.

1il.

1v.

V1.

vil.

Viil.

1X.

Role of the State and the Government
Role of Beneficiaries
Water Rights and Responsibilities

Efficient Water Resource Planning, Development, Conservation
and Management

Water Allocation by Needs and Priorities

Proportionate share of Conservation and Management Cost of
Water Resource Infrastructure among stakeholders

Updated Data and Information Management and free access
among all stakeholders

Research and Development
Training and Capacity Building

6.1 Role of the State and the Government

1. Water resource in general is a property of the State, managed
by the Government on behalf of the People. All water
resources should be managed with peoples trust through
local, provincial and national level institutions.

2. Periodically elected Governments should act as the
custodian, conservator and a facilitator of all watershed
resources on behalf of the State.

3. The role of the State should not confined to the welfare of
people and conservation of eco-systems aiming present
needs but to ensure continuity of such resources for future
generations.
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10.

I1.

12.

The Government is obliged to protect, plan, preserve
all hydraulic related heritage in the country among other
specific roles.

Establish appropriate policy, legal and institutional
frameworks for efficient Integrated Water Resources
Management System in place.

Facilitation on conservation of water resources through
multiple stakeholders for optimal utilization of the scarce
resource appropriately through scientific approaches
while enforcing appropriate regulations for measures on
sustainability of water resources infrastructure.

Maintain a repository of updated data and information
to freely share among relevant stakeholder entities for
conservation, development, management and research
purposes.

Facilitate to ensure corporation among stakeholders
institutions at local, regional, river basin levels and national
level for efficient planning, conservation and management
under river classifications for different user classes and
classifications through designated committees comprised of
relevant stakeholders.

Ensure adequate water for drinking, sanitation, irrigation,
environment and social needs at all times.

Promote appropriate water efficient irrigation and agri
technologies (micro, sprinkler, drip and green house,
vertical agriculture etc.) and the efficiency and productivity
in all irrigation systems.

Transfer appropriate water management responsibilities
among stakeholders and user groups based on respective
institutional capabilities.

Support an institutional framework for sound water
resources management by facilitating capacity building,
legislative instruments and inter-organizational linkages.
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13. Introduction of national and international best practices on
integrated water resources management that are adaptable
to local scenarios.

14. Impose penalties for water and watershed polluters and
illegal users in accordance with the law, and damage
assessment and compensation mechanism should be
introduced for polluters.

15. Introduction of an appropriate special fee system for bulk
water users and industries.

16. Introduction of an appropriate eco-system payment
mechanism for hydropower plant operators in the river
systems to ensure adequate maintenance of upstream
watersheds.

17. Supporting responsible institutions to secure forests and
related eco-systems considering the contribution made to
protect water catchment areas by forest and associated eco-
systems.

6.2 Role of Beneficiaries

Beneficiaries include a wide variety of direct and indirect
water users from water resources development projects and
programmes. Among them there are predominant groups
such as famers and beneficiaries of drinking water supply. On
one hand they are partners of progress who must necessarily
participate at all levels of decision making. On the other hand,
it is the duty of such beneficiaries to perform their own part
with dedication and diligence. At the end of the day, they
should become owners of all state sponsored projects and
manage them for their own welfare.

6.3 Water Rights and Responsibilities

1. Access to Fresh Water is considered as a fundamental
human right. Riparian rights, prior rights and customary
rights to water will be recognized. Treaty obligations
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for which the government has been a signatory will be
recognized.

2. Appropriate mechanism will be used to regulate large

scale water uses for the public wellbeing.

3. Water requirements of wildlife and eco-systems will be

identified and ensured.

6.4 Water resource planning, development, conservation and

1.

management

Systematic and provident planning system is essential for
efficient water resources management to avoid unnecessary
spending and to avoid hydrological disasters. Hence,
establishing baseline data and maintaining a repository of
data is highly essential. Establish calibrated and validated
hydrologic and hydraulic models of watersheds and water
resources onscientific basis forall decisions on water quantity
and quality. Trans basin concept shall be incorporated into
water resources planning and management appropriately.

Water Resources Planning for national and provincial
development should include review of existing plans, set
out national policies, appropriate regulations and standards
improved water resources development plans; aesthetic,
heritage (archaeological) and natural values.

Water resources conservation, development and
management plans should be prepared for all major river
basins, smaller basins, sub basins and cascade systems. Plans
shall be prepared with a multi stakeholder participation.
(Ex- Design of dams considering, agriculture, drinking,
ecological, industrial, power generation, recreational
requirements. Attempts should to be taken to ensure self-
sustainability in conserving and managing optimum water
resources within the schemes, within river basin or aquifer,
within the Province and ultimately within the Nation.
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10.

All surface water bodies (rivers, streams, springs, lagoons,
wetlands, waterfalls and man-made reservoirs) and
groundwater aquifers are considered as common properties
therefore should be managed by the State.

Groundwater resources, conservation, development and
management plans shall be prepared and abstractions should
properly be monitored and regulated through respective
institutions with special focus on sensitive areas while
introducing appropriate regulatory measures to ensure
sustainable utilization while identification of distinctive
characteristics of specific aquifers.

Groundwater abstraction from critical aquifers (i.e.,
aquifers where the drawdown is in danger of exceeding the
recharge rates or in danger of seawater intrusion) should
be appropriately regulated to ensure a balance between
abstraction and recharge.

Rainwater harvesting should be promoted in areas where
water has become an acute concern. Incentives with support
shall be provided to Local Government and other Institutions
for popularizing rainwater-harvesting.

Each responsible organization and water users should be
jointly responsible to prevent pollution of water bodies and
to avoid actions that have detrimental effects on the quality
of water.

The importance of water quality management should be
recognized while introducing sufficient anti-degradation
and appropriate punitive measures.

Decentralization of the management of water resources
should be in accordance with the Constitution of the
Country, while introducing appropriate multi stakeholder
joint management mechanism.
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I1.

12.

13

14.

15.

16.

17.

Where basins are spread across provincial boundaries
management shall be the shared responsibility of both
provincial council and the central government.

All inter-province water sharing arrangements should be
monitored periodically while ensure appropriate actions
measures to protect the interests of the province.

. Government based on the recommendation of the National

Water Resource Council should publish gazette notifications
on water management areas and management strategies.

All measures should be taken under the guidance of the
National Water Resource Council to minimize excessive
use and waste of water in all sectors.

Watershed management through extensive soil
conservation, catchment area protection, preservation
of forest and increasing forest cover should be promoted
with active participation of water user communities
while encouraging the implementation of appropriate and
systematic land use plans.

Water resources conservation initiatives complimented with
objectives on compensatory reforestation and of expansion
of forest cover, mitigation of flood and water hazards should
be recognized and promoted.

Precautionary actions should ensure safety of all water
storage dams and water infrastructure.

6.5 Water allocation by needs and priorities

1.

Allocation of water among multiple users should be
in accordance with the water resources conservations
development, and management plans prepared for each
river basin cluster, river basin or aquifer whenever there are
competing demands for limited water resources, the quantity
of water available should be allocated on drinking and
domestic, agriculture on priority basis, while balance water
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allocations based on other priorities of within the river basin
or aquifer, Province and the Nation. This should facilitate
through resource-based user participatory for a sustainable
and equitable water resource management system.

2. More appropriate and sustainable water resources
management measures should be introduced for allocation
of water for various uses, while following appropriate river
basin and groundwater management plans.

3. Water requirements should be met through effective
and efficient methods consistent with mutual priorities
for potable and sanitary needs as well as wildlife and
environmental needs during the periods of water scarcity
and limited water supply. The National Water Resources
Secretariat which was implemented as a national level
institutional mechanism to implement National Water
Policy will issue necessary guidelines for such measures.
Supporting responsible institutions to secure forests and
related eco-systems considering their contribution in
protecting the water sources.

6.6 Allocating Conservation maintenance and Management
Costs of infrastructure related to Water Resources among
the Stakeholders or Sharing by other agreeable method

The conservation, management, operation and maintenance
costs of water infrastructure developed by the State
should continue to be managed by the State while shared
proportionately by the commercial bulk user community
through a proper pricing mechanism determined by the
National Water Resource Secretariat under the guidance of
National Water Resource Council. (Eg: commercial farming,
urban water supply, commercial inland fishing, hydropower,
water-based industries etc.)

6.7 Data and Information Management

1. Regulatory agencies should establish, upgrade and
modernize their capabilities to collect, preserve, process
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relevant data and share information on surface and ground
water adopting up-to-date state of the art methodology
and technology along with forecast of behavioural pattern
of water availability.

Information and data for conservation planning,
development and management of water resources should
be shared freely among all stakeholder agencies, users
and researchers.

Reliable and updated integrated information system and
data repository should be established to ensure effective
decision making on conservation, development and
management of all water resources while dissemination
among all stakeholders.

6.8 Research and Development

1.

To explore new directions in water resources management,
advance research on aquifer boundaries, periodically
determine effects of changing surface run off catchment
area characteristics, climate change etc. should be carried
out.

Continuous research to assess the extent of water harnessed,
water demand forecasting, water quality assessment, water
use efficiencies, possibilities of water conservation and
water economics, groundwater basin boundaries, their
hydro stratigraphy, storage and transmission properties,
recharge and safe yield potential should be undertaken.

Results of such research should be disseminated among
stakeholders, users and researches through discussions and
research publications.

Research studies on inter-connection between surface and
groundwater, change of base flow, climate change etc.
in relating to quantity and quality, training on damage
assessments should be promoted.
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6.9 Training and Capacity Building

1. Develop the training capacities of all the stakeholders
including relevant institutions, individuals, user groups to
perform their roles, efficiently and effectively.

2. Empowerment of training and capacity building of
individuals and user groups enabling to accomplish their
regulation institutional responsibilities.

3. Develop and continuously update appropriate training
modules on commonly related subject areas for all
stakeholders.

7. Implementation Strategies

Strategies that are to be adopted in implementation of national
water policies through the National Water Resource Secretariat are
identified in the following table that are subject to periodic reviews
by the National Water Resources Council based on International
and National best practices.

Policy Strategy
1. |Facilitate and assist | e Identify nation building plans
nation building and sectoral water requirements,
while ensuring priorities and provide optimal water
optimal water allocation while assessing water
resources for requirements in each sector.

domestic, national

food security and e Assess Basin wise and Aquifer wise

water availability.

environmental

H§6d§ includipg e Establish norms for equity, priority
Wlld!lfe as primary and appropriate allocation of water
requirements. and monitoring.
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Policy

Strategy

Conserve and

establish the rightful

value of the water
and watershed
resources.

Establish water quality standards for
different sources and uses.

Monitor water quality changes.

Create awareness of rightful value of
water among the society.

Encourage civil society involvements
in monitoring sustainable water
quality adherence.

Punish the violators of water
regulations.

A mechanism should be introduced
to establish standards to major rivers
based on present water quality and
to change the standard limits upon
improvement of the water quality of
respective rivers.

Guidance and
strengthening the
existing laws,
propose suitable
institutional
mechanism and
identify the
strategies for
implementation.

List out water related laws and
identify the gaps

Recognize the current and future
water requirements and amend the
legislations appropriately.

Identify thechangesthatarenecessary
for a smooth implementation.

Ensure flexible
water allocation
criteria which will
promote social
harmony among
competing water
resource users.

Promotion of participatory decision
making.

Introduction of water conservation
techniques.

Methods for new re-allocations during
period of crisis through consultative
process.

Work outan appropriate compensation
system.
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Policy

Strategy

Recognize water
rights of past,
current and new
users amicably.

Identify riparian rights. Study the
current demand. Assess the water
demand of new users.

Identify the new institutional
mechanisms of water resources
development and management.

Assess transferability of water
quantity.

Recognize the share of -current
water usage while comparing
with internationally ~ accepted
benchmarks.

Promote adherence
to water quality
standards in the
maintenance of
quality of all water
for various water
users.

Establish water quality standards for
different uses

Establish water quantity standards
for different wusers based on
internationally  accepted  bench
marks.

Monitor the water quality by using
Water Quality Index in rivers and
open water bodies.

Introduction of a mechanism to
establish water quality standards for
major rivers based on their present
water quality and to change the
standard limits upon improvement of
the water quality in respective rivers
periodically.

Monitor  the  parameters  of
discharging waste water
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Policy

Strategy

Promote
sustainable
management
practices on surface
water on the basis
of river

basin plans

Develop appropriate river basin plans
based on current and future needs.

Catchment area and reservation
protection,

Monitoring, regulating of effluent
discharges

Taking actions to
conserve aquifers
by formulating
appropriate land use
plans

Preparation of appropriate
development plans at the divisional
level with the participation of
community and  development
stakeholders

Identification of activities related
to conservation of catchment
areas during the preparation of
development plans and during
implementation stages

Regulate the conservation,
development and management
of water resources in accordance
with the appropriate land use
policies without any prejudice to
beneficiaries

Conserve the
upper watersheds,
wetlands, riverine
systems ensuring
sustainability of
water

sources

Prepare appropriate guidelines for
upper watershed management in
accordance with accepted watershed
management policies.

21




Policy

Strategy

10.

Ensure combined
use of surface and
groundwater for
optimum benefits
while recognizing
the inter-

Develop aquifer basin plans and
identify re-charge zones.

Regular monitoring and baseline data
development.

Promote sustainable management

dependency. practices and development of ground
water resources preventing over
exploitation, on the basis of identified
aquifers.

11. | Identify Climate Conduct action research and identify
Change impacts on vulnerability on water sector due to
the water sector and Climate Change.
review plannin . . o

p S Identify and implement mitigatory
and management . . oo
. measures which can be in-built in all
strategies hort.t dium t d1
periodically to shofi-term, mediim term anc fong-
LD term action plans or projects.
ensure mitigation
12. | Ensure that national, Promote regional development in

provincial and
local interests are
harmonized in
development and
management of
water resources.

line with river basins or sharing
water among basins for both flood
and drought management.
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Policy Strategy

13. | Highlight the Considering the capital, maintenance
economic value of and operational costs, highlight
water to prevent the value of water resources
wastage and infrastructure.
inefficient use Make aware the users, beneficiaries

and general public over the capital
investment made by the state
on development activities and
more  specifically on operation,
maintenance and rehabilitation costs
of the infrastructure for society
to appreciate the value of this eco
system services.

14. | Recognize traditions Obtain local level stakeholder
and customs participation in development
when planning and management activities and
water resource encourage traditions and customs
conservation and to be introduced in promoting best
development practices
activities )

Take necessary action to promote
local technology and traditional water
management systems

15. | Adopt the current Develop regular interactions

international
policies, practices,
benchmarks,
development goals
and management
principles that are
accepted by the
Government of Sri
Lanka in all future
strategic planning.

with  international  professional
institutions, UN agencies and
International development partners
and research institutions to acquire
updated information and knowledge
on international policies, benchmarks
and best practices.

Encourage subject related institutions
to enter into MoU or treaties which
will eventually benefit the water
resource users and water managers.
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Policy Strategy

16. | Promote stakeholder | e Institutionalize committees at

participation n various levels to make decisions on
decision making water related issues and to recognize
n conservation, all relevant stakeholders.
development  and ) )

e Develop appropriate mechanisms
management of . .

to share information related to

water resources v faced bl dt
through a transparent commonty laced probiems and 1o

provide solutions under the guidance
of the National Water Resource
Council.

approach to ensure
good governance.

17 | Introducing modern
water technical
methods as  per
the international
consuming
standards following
an extensive study of
water consumption
while carrying out
agricultural needs.

8. Institutional Arrangements for Implementation of National
Water Resources Policy

Proposed new institutional mechanisms, namely, National Water
Resources Secretariat (NWRS), National Water Resources
Council (NWRC) and Water Resources Appeals Board (WRAB)
shall be established.

8.1 National Water Resource Council (NWRC)

A National Water Resources Council (NWRC) will be
established to act and perform as the National Level regulatory
mechanism in strategic decision making.
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Composition of the Council:

* Council shall be ex officio Chaired by Secretary to the Prime
Minister

* The Secretary to the Ministry where the NWRS is established
shall be the Secretary of NWRC

» Secretaries of the key Ministries responsible for water sector
(Secretaries of other Ministries whenever necessary)

e Chief Secretaries of Provincial Councils

* Heads of the key regulatory Institutions responsible for water
sector

« Two Water Resource Experts appointed by the President
(Irrigation / Water)

* An Agriculture Expert appointed by the President
* An Environment Expert appointed by the President

8.2 National Water Resources Secretariat

National Water Resources Secretariat (NWRS) will be
established with adequate legal and administration powers and
regulatory directives to carry out its due functions identified in
water sectorincluding, assist formulation ofpolicies, acquisition
and analysing data, water assessment, water allocation, supply
and demand management, river basin and other water resource
planning, hydrological disaster management, integrated water
resources management, Presentation of water resources, etc.
and reporting and assisting for decision making support
and subsequent implementation. National Water Resources
Secretariat (NWRS) shall carry out its functions under the
direct guidance of the National Water Resource Council with
optimum co-ordination with National and Provincial level
water sector institutions and water user community.

National Water Resources Secretariat (NWRS) shall be set

up under the ministry predominant to management of water
resource sector.
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Composition of the Secretariat:

*  The Head of National Water Resources Secretariat (NWRS)
shall be a member of National Water Resources Council
(NWRC) with vast knowledge and experience in integrated
water resources planning and management to be assigned on
full time basis.

*  Technical expert each from the key water sector institutions
nominated and released full time basis by the head of the
relevant institute.

e Multi-disciplinary, professional permanent staff and
supporting staff.

8.3 National Water Resource Appeal Board

A National Water Resources Appeals Board (NWRAB) will
be instituted to determine the appeals for those which have not

been able resolved through National Water Resources Council.
(NWRC)

9. River Basin Management Strategies

In addition to present regulatory and management functions carries
out by the relevant stakeholder institutions at the national and river
basin levels, aforesaid functions specified under the scope should be
implemented. The most appropriate mechanisms will be developed,
under the guidance of National Water Resources Council (NWRC) with
necessary institutional restructuring by the National Water Resource
Secretariat (NWRS).
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