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gmul_(heiten QFeve] FEFGHHIeTNGHI. 2 _6TeNTihS B (LPEVBIBEHHGH H6] Hiflenes
alpals@ QuTpg WLHHW &HOTLED HSTT Feouulamed EIOHHSILLL
WPeMENLOUTHSIL  NETUNMTHEUTHEHHES 6UPEISLULUBLD HWIL METHEHHBTH BHFlwl
SFOOTLED  FLLGH @MUl iul Beten  LywomenmsaT GUTHIOTEIH06D  6T6TLG]

SluSTaNbBULLL F|.

HoNedll  BEIMBUTST B TFMLHD OBTLIUTE Falgll HTHBD  gOUHUSI
QFHTYPNFTMEVHNT HTTRIOTEHANBUUSILGT BEIF Senel  SHEINSDHHMTGWTTLONS
SimwphgleTen  ysTer  OamfhaTensy  HEJLOTH QFUDHUGL FHTeus  GoHmIod
Swrilly eueowid QuMMHBHS FOHMTLED UTHISTUY AIHUIUSHTID 8 6U(HLBIH6NTH
YaIUISEIULTIOE0 RHBSHIL6T, Beu eausowdhHear 37 QsmbnFTensvseie 6| B
&HHBfInaETs sTewubl Qurg &fley BT &SHeflY Beneowmser Gumdu
Qamerenene] HeLe0TH UMBUTD DMWSHBIULRHHSH. &6y B &HHHBFY
BleweowshHer Hmblasamen SPlEGHD QuBHTL CFWEIPHHHHSHEMOUD SFDHMITL 60
FHwrs gnuligmbs UTHUIUTEGLD.
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Gued Fersas  womid  Wwsw  gomiod swmfliy  euevWIEIGBaTEIeTET
QFTPDFTMVHMND 2 PusHWTHEIn FEHUIMHST  DBHMIEUSDBTES  (LPEHMUITET
HL QTSI SI(POUBSIHLILULTHHIT STJ6RIDTES FHHWTHIH DM BIHLET H6OHSBI
sflesenen  wewt 2 MlehFld OdBTeTeuHest STIEWIOTS [HJ (LPEVMBIBET LOTFEML UJLD

UGG BTeIlILbBoug DleusTallbaliul LGl

Honell HEINS FOUBSBLOTH GCmOsTaTenlUL L eusTailly sFnmieorodseaier Gumg
BEINBUIET SH LUDIPL 2 616 J@IDSWDD SHLLLEIGET STJERIOTS HHEINDD
&M fIILDLeUGID, BEINBMHW DeWIdSHE BlFomenibaiul (Beren Camml L eoser
wOHYId iHuDm (Wwempuled FiFwreilssiul L aiBaeflelmba QauaflGumpliL@GLd
Hewins HLP6YH6IT, D6VFVS H6H6T WOHMILD W6 B SpSWeUDENMH MM [H(HL 63T
BVHBEF QFUIHD, euTHen GFeneu HlewsvwmisamedHbHID CBHTIOMHSFTenevH616e0(HHHILD
QeuafCGummiiu(pdeaim Wy BT FHHaFHaEUULTO0 GQeuafGummiuLed Spdluwiest

SyHM B OTFOLEUSDBTR LITHTEI HTTERIBIBENTGLID 61601 DHeUBHTNGBSLILLL .

wesag Sy Fhsmarumn QFUDUTHSHET STTEIOTES BHTEHDHE BT TFMLHS
UHADID Honesl HEIMBUTET cLpeVLoTH QUITHBITSHTT, Fepd LOMMILD SHMHMTLED FHWTH
BTD QuUUId UMSTEMENTS HhHHHM OCaTewi(h ol  HEIMBUIET  HMHOTL 6V,
QummenTsTy wOMID Fepd  GumodHuilemert urgisTeaden UysTer QuUTmILeHUS
Qamemwi(hemen  WHAW  SFHOTLD AH&ETT Feou, QUBHHOBHHBHND HENETTHHENLD,
o _eanenyTldl mmeuamser, baJ TalheHd AHETT Fewu WLOMID B 6UPEIHED
LOMID  UYHTELMIOLLY FeU SpFW  SFF  Bmeuemisefer umisailiy iHs
o WIBrmLLpeensra Siewowl Geuswiigujeien SIBHBeusmen GHMHDH HimieuesmiSeriest
QFWHUTHH6T GHMHHID G0 FOBmeoUTNET UTHIBTHH0 GHMSHHID DIMETHHISH
Sruderyreoid QFwmur® CumsmeteniuL Geuswtgwl (enmpulener 2 _mid GFuideim
FHev  FLL FHlLEsaM@IFHID SLLMNF FLLEIGNMOIGID HHSHHUenoSHBILL
Gouswigwl UGH®6T HHGHHWMLSHH0 LOHMID DHCT(H OCFHTLIUTET  6Jemeutul
alFpenpEmenud @umETer QFupuTi(h BenevddHd CBTawI(h  6UHISHNET 6T
Bxpemeu @mIE 2 MIFUIUGHSILUBGSSTDSI.

64



2. oMsmauier N6 LMD HETEHLD

2.1.

2.2,

2.3.

Levtevrenal

AEImBUID  DIMIDHGEIGTN BT  UeTeNSHSTHGHH6M60  HBreidmeug Guilu Bl
L6TeNSHHTHBTH HeNell BhEINSD aleNmIGaug L6l Gosd, WHAHW LoMMID FUFHLPeU Spdlul
03 wraremmsafaigid 07 il LRIsehdGHF Cathswrer 34 gGxss GFwevmeny
Wfleyseilest 6Te0mEVBGL UL LFHTE b SEnNE auPHCHTHE@IMG. BGLo6d LOTHTewIS5H 60
b FaHLHTenBUIL &M 80 eiswmer wwaseila Gl BisH Chemeuulensll
uisdh OQFuugsmsrs  senel  smENE  UWGTUGRSSILBERIDS.  HHDBTE0SHH 0
BevmimauiaeTen 103 SLMMIL  LSTNSHSTHGHMED LOTFMLHEH SHERINBUITS  H660T
&EINS LINHCSTERI(H aHBTIMEH. 1989 b pewi(h RVRIMBDHGHDH HTHDBLD
OFasHW  Geuslien  DFFMISHHOST  Levienl] DSNSGHF  Fwowwmer @@ Geusiten
IFFMHHNHG 2016 b v  (PeEICETHED ChIbDHHILOT SEIG H6e
SRIMBMU  JIOHH gOULL BFFHHBISEHD UTFWETEUTHISTS RHHSHE. RHEILIQ
sonell  smmaWImeT  JWIOGHH  UTIPL  WEBEDHESG GgOUBL  HTHEEISHMT
SIQILMLUIID  &OOTLEY  FTihHE SHTHEEEBET JAHSFUUSST  SlglienL ulsid
wearaifleny QU @ SHEIMEBWLTE R ON6NEIGHSE DS

sembaTUIIDSETR DIFHSBMTLD
@evmenas  gopTws  Gamgelss  Gpwrsa  spfwevenwolnier  154(1) oy
o miyemgujLer  BFisHml eutdabsiur Geuswngws 2018 @eat 19 b Gevdss Cxpdlw

BHEHBTUIEY HBTTFFLLLD

sembaTwIolsT GHToHsLD

Bevmimaulet o2 6MBTLH B 6160MVBGHT 2 6o RBIGH@ID Honedl  HHIMHSL
UeTeNSHSTHEME  gOUL(BeTen  FFMSHHOBET, DS  [BJ  LOTFMHLEUSDE
JHUTHEGTEN  STTUNHOT, ISOTLTE SOOTLSEG goUBSSIDH  SHenLowme
sreamEsmen  WHNIH OCaFuised oMW g OCsTLIuUTSaeTen  FUL  FéHwme
BusssHar GaTPDuUTgener HIH CFUILH6D.

SlglinemLuied Qasmupy wreul LsHar Gl Bisd Commeuulener mBlenmGaummid LommILD
gemel Lev Lsvetaementl QummisOsTeTenn LFsHmer cpeolomet senell &miensd LmmiLl
UeTeNSHSTHENT GHlg B FoubswTs Lilar uflassw CuraiBp, senell smienaule
oem LM UpBspamisel LOHMID BT cpeold  HeitemwowemL i  LIFCahamiseilaiet
GuomOasmetemiu@G  uBoum  wellsF  CFwuMUTHSET  HTJEUILTS  gMUL (6T
DFFMIGHHE0, DIGHMT UTHISTULUSHBTET DGHHWTeuFlul BLoUgHMB 6160 S eImIH60I(H
Supemy  SEUUSNEG Vv BLBEULUGSSIUSNG OQUTDIOY  uTWIhS T
BneUETEIGE6TNEITED  BLOURHMS  61(hHBLLL(HOTENHT, BBLAIYSMBHMET  Gleumnd

wpnd  Coid  GNEHs PBmeuamiseflamed  seueid  GFsHsLUL  Geueigwl
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AL WIBIGM6N QRIS TEIUSAT (SIS Hmand &HEHHNOBTEIH BHHmevli Osfley

Qauwiul L g.

2.5. semsaTuley eilLwill Uyl

2.5.1. FjuBshF HmISEMHEHSHENLOGUTH6V

2.5.2.

2.5.3.

SF 2w sausHsTUIE] BNeuamiselar FauBhd SaueHHTUIR] [HIUILDEISHEHEHE

(ISSAI' 5110 — ISSAI 5140) SiemwauTsd 61601 HewwisbsTUIe| GMOBTETETILL L ).

somsaTUlalsd Gajms QFuULNULL SIFF BneUIEIS6N

HoNeN  BEIMS  LTFMLUMSSH SHUUSDSTH 20162020  &TevLILEGSHulenien
QFwPUBSHSH SO iul (beten HawFdsar OsTLIuTen AFsTer  QuUTmIlienLS
Oamemi(heen 53 BINIeUTERIGeT SeIEISTEILILLIQHHSSHILOT AbHneUaIEIGE6Te0 &L
GOUALLU BeTen  BFmieuemisefled  Gum@sTeTeniuliy@®mbsd QFwuOUTHS6T  L5g)
LTSATD Heuend CFISSILLL .

wammealel o ielHsHd WLHMID FHOTLED HMLDFH
S HHOTLED HBTT Fenu
BILUUTFET  &6n6uutebd61LD

B 6UETEIGE6T FenLl

PRBg e

Gl BT 6UPEIHED 6UIQHTEVEMLOLIL FemLl
- SIWUHHB B S&HHEFUY Heneouwid
- Mwas B &SHSF0Y Bleneowid

@- Qumredlerd &MMTLEL LNfley

efLwil uyiy

Aaeunsmauled GNUILIUL (Hemen SieugpTeiliysefer SigliuenLuled STLOTEIBIS6T
Gumsretdlam QuTwgd iser elwll ugly CHTLFe0 eteumbd el wnise

SluSTNbHUILL L 60T

senell  SEIMBUWINT  uTHSTUIDSTE FEenaleorer HneuamiseT URIGaNILSF
CFISHIFEIDOLUISITOID b FoeueamsailedBhs  SHealeosmen  GQuOmIS
CaTeTeudM@G AHB6N6] STV  OCFLMTEGDMLUIBITOID Db BNEUETEISETE0
drsmenr 07 Blmeusnmiseflel b OTSHTD HHeucodser QuDmIS GsTeTemiiul L 6.
Honedll  sEIMBUImeT  Sewwiigwl 07 Tl LEIGND  DemossUUL (HeTer
OamhmarTemevser UFCFTHGSILLTSHIL 6T Glg B CoHemeuuleneill LjsHd Gauiujb
draren  a&shHafliy BleneowsHHNEmEeD DmBHSHIOTEN QBTN TEN6VEHEHEHEHLD
HHHI0HE0  FHHMIOT  eULWHHL  emob G leTen  COBHTHDFTMEVSET  LOMMILD
Gamm L evaefent GFuMUTLIged LTSHHID DuSTHID CFNISHBHUILILLG).



- ool SEINS MUBHLTHSD AfIYSGeTeNT@GH o6 wmmid  GeueTenICL[hHEE
gmubld STeVEIGETN0 gOUBHHRIN @GHo60 UTHUYDBHT QHTLIUTST &L WEIS6T
@mIG 2 66Tl SaUULale0ensv.

- oonell BEIMBUINHIIL UTHIBTUUSDEG UsOBaIM SITF BIMICUSIRIGET DHMID HeTWITT
BloeuenmiseT  cpeod  QFwupuBsBUUL(heTen 03 MawdFHdh HLEiEeT WG

9 GITEML&&BLILIL L 60T,

26. HANBHBTUIY DIFDIG (LMD

2.6.1.
Gurdweneureensy 616 HHSLUULLGID WLOMID DiFH OHTLFumet  QuUTgieumeo
ST LOTGOIBIG (6ThE (&) ouly (pIgU|LoT &6BTM AUENBHUT6D 3T [0 WTh TR T
(eumIETe(BHHEH DLSTIEIGNT GQUDLILIL L 6.

- BEVHBHIMTWTL6D (GMIILEH6IT
- Caremeusmel

- o6 && (GHMIILE6IT

- uBFflmas BHYHEIH6T

- FEhFmBBH6N

- QeueMabEHeNE HMHMI6VT HEH6IT

- opuieyFaLl ufiGFTHemanseT GmOSTeTETILL L 63

2.6.2. QUeNPs DIEVIS LMD

LeSTeuhLD SIS (LPDMEB6IT  6T(HESBLILILL 60T

(o) opmher Bwed, wHAHW WLWHMID SONET Sp 2 GTEMLEIGLD  eUmBUIED
dymosurflset HeomLear Cumbamereniul L Gnyasmeamied

(o) Ugsmer cpseSl(h lalmsd eueowmiseT @rewingst QuTsh sWley B
GaHHBFY BleneowsHeNbHhaID HHHBFHHUULL BT SBINDHHESG L LILBLD

BL&HEHHHID QuOmsLsTaTenILLL B wTHF ufGFTHemen

®) osusTaillys anppeorsseillsd FHULB T(hHEUIULL HIoM LenSLUULLD Lp6eULD
GNHS @ FoumsbHmer 2 miF CFUIHOHTET6T6D.
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2.7. semsbaTUle] Bludset

&8 &TLLOUL(heienm  FLLMIGET, LATOTERIEIGAT LOOHMID SHJ HleeLENIDEH6T HEIE

BMHBHHM CBTETETLILIL L 6o,

(C))

(2b)

@

C))

(22)

(2am)

(em)

()

(®)

(7))

1980 @& 47 b Revds BHFw SFHMOTLEO FLLWD (1988 @& 56 b
Avss Cxflw &HoOTLEY (HHmHs) FLL (Neteienewriiy 1)

2008 Quigeufl 01 oub HaHw 1534/18 b Revésd REVEINS FOIBTUIS
Gameagellgs GuwTHlar HNCFL eufsHsoTel LSHHTL (eelenewriiy 2)

BVEINS ST HLLMENH6T BMeUBHHATeL GFwLPUBGSHSUIUBL 614-2003 p1d
Avsas Cxflw By Sy (Veeienewriiy 3)

1999 @e&1 42 b Bevdad Bxfw B euenmiseT Fewu HHoHdh FLLLD
(Vesrexfllememiiiy 4)

2014 HQFwuj 22 b HeHw 18943 b Bevdsd DRemINS B
(evsuenmIBeT, Seupdlenr  Burly  LpCzamisetr PO  BT(HHMEN
uTgIBTHH0  Uflumelssed OaTjurmer Bxfw Oametens 2o 6oL bl

HNCFL sufsswTell felsHzsed (Naraflenemiiy 5)

BlemeoBumren SileHsHH ChTEEEEIS6T - 06 Speugk BevdHE (Neareillenemiiy
6)

yeiGrraswid  s&mmorLed  urgsmiy Bxfw  PawsFfsHlrd  2016-2018
(Wevtesilemewiiyy 07)

1980 @e1 47 o Bevds CxFw  FHOOILE FLLEGMS HHHBLD
QauiugmaTer 2006 SpHevl. 03 b HaHu  ou/06/1346/221/024 b

BnE5E JMWLFFTmel USHTLD (etefensriiy 8)

sewiLenent FUL aldHsCaremeuuiest (19 opb SiHsmyw) 262 wwopmid 277
op Uifleyser  (Leteiensmiliy 9)

2016 guged 20 oub HaHw 196328 b Qevds HIBFL  eujsHSHL0Tes

usHTHHET  cpsud LGeueTUILLLLL 2005 @6t 38 b QevdHdH  HMHMIEOT
SINNUVB6T FLUL GHHST 48(5) op0 Wflellesr dSpmenr Blwgd) (Westeflememiiiy 10)
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@

(@em)

2014 HOgwuy 01 b HaHw  8/2014 o0 Revdss (QFTHHIGBH6T
(PSTOWLSHFHIOUD)  BIUUTFRSH — HenewibsansHar  QUTHILDSTeNLOWITIS60T

Hemewidssens HOmPlsens (eteieneoriiy 11)

2008 geieufl 25 opb HeFHw 1553/16 o0 Bevésd HFANCFL  aufSHHIDTET
usHTSHHET FHHOTLO DmILHIuSHTEIB6T CUDMISOETeTETILL  Gouesmigul
mBHopTHvHem A, B wopmd C  aer  euenslu(bBoHILILL Y [HESH60
(Vesrexflememiiy 12)
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3.

SluFSTNLILBEHD LIflHSHIen]yHEmHid

3.1.155 euendAHa (WoHEuidHsHieud

BITeH ReVmINSHGHF QFThHme LFsTeioTer Gumiod auTuihs SUDend 6UETLOTS
SIMBHFHETNFHIL ST RFH pFHBTeod OFHTL(H @b BILIgeT QUTHENMTHTY euenjFHdb @
b QBTHHGWL @ LTSHTen SEISLTS alenmIGHmSE. ajeusTwl BILTSHW GeVEIend
P BTeOD OFHTL(H BSIm 6ueny UsOBaum euemEWITET BILUUTFNIS QHTIEOHET (LP6VLD
@b Brlge  eleugmwll  QUImeTTHTISHMEG  eupmdujeren  UBIGAIUTISH]
AIBFLLOTHIBTGHW. UF Sy OCsThevmel, GFeneu eaUPEIBD, Glg BidH BHeneu
L GBeveong alGaTHE GFUMUT(HBET MDD 2 _6D60TFI LWeH HMMEBGHWD, B
WOetFny o _musbHes@Gd @evmienasuler BT  euend e (LPHEWIDTET  LPEILDTEH

SO HIETETH].

GL60 LHMID B Spdlwet @ECPTOLTeIm QHTLIYULL Q@ QFTmHEemTE @HLILSIL 6T
wellser GBsorp Gaweomrdmid Gurg goupB GuwrFwrer QFWOUTHSET SHTFeIOTS
G600 STMILLBHID BUDENS CUGTEIGET FouTeVdh@ 2 L UbBSHSLILGSTmeT. @6
STTEOIOTS SUDMBUINT 2 WTHS 6UTSHHENT LTHISTHHIHQHTERI(BH  (@LD6VIL 66N
CrwsHemen HNETHHIGOBTATUSDTLTS @b HJ eUTHHeneTl UTHISTUIUG Lo6TSH
UTSBHHeT GUTDIILITELD.

3.2. &oNe SHEIMHSD

Bevmmauier HmedNbHEH GUETOTS Henell HEINS LNJHTEN SHEINEBL LIOTONSHDHTHEH BN
103 @60 (Ueniafllemewoiiiyy — 13) mreisToug SLEHmPSL  QuUeUSILaT @F  HBHW
LOTHTISHH60 WevLHIWT @uw oM CBCaMEH(IY WT DSl B SemenseTas
aPHCxTy HeallasCanaalng &womy 5 &b, CunBs emwbgieTen QuTeLLligul eTab
AL 5H60 FHhAHbHGIMG. Henel BEINS 6D QUWEN] SEBIF([HHSH ST CUNISESTIDSI.
Qumeoliigwl eTemId B GHHL SLTUTGD Honesl SEIemd HIUGTeOIWT  omeul L SHest
18.4%, @ewig T LGHHST 0.2%, @rsHeryfl wrau L HaT 3%, HEHHHMHM
Tl LgHer 0.5%, Cammensy wmeul Lt 44%, sbuamm wreaul LsHer 14% wmmid
@amepy el LsHer 19.9% Bleolugiierrs aufbCsmy Q&sTIQLLY (WEHSHSHIEUTTLD
TID B HH60 BLEVIL 6T HVHDGHIMSI.

sonell  smmaUIET  peold oaLd OQumESm 20 2 1 BIU  UeTeNSHBHTEHESH 6N
STERILGEISILST UFhFleTen (prp Mool ugly 233,335 GamsLwnyr@w. @He0 i
gl URISONUYF OFISHID 2 U B UTNSHSTHGHBNTE GHHOSTL @uim, BGoed
wHHW  Henell  HEIMS WLOYILD  CBCAMELBLY QWIT  DLEWSTEDEIWITGWD.  H6N6oT
sEINBUIRT Hemd &omy 145 &5, op@w. @He0 B BiFwllujeten LGS &y 2,280
ggly HCeom LHOMITGLD. UBLTHILD BEINBHGHD HewLbIm Bl ey &My
7,019,000 g&HJ SgHeNTE QHUUSILET QH60 &woTf 64 eisworenr BT  &LBeum(h
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Brydamal. Bumens auetliy CHTLIN o 2wy Qumiodenwids Qamemsi(heren seme
&EImE 11 Hemensemen SLmIEW GuUNensuleT LenLLILT@GLD.

Oamupby wreIl LS FarghosTemaswiter 2,439,000 @aigl Gl BIsH Chemeuulsd 80
aiBHHINGL  FnbHeoTal  ememed  LisHdH OQauigw \Oysmemr  BJ  cpsod  Hemed
SEINBWTGLD. Henedll SEImBUIET @ Hememumdlw eud guimalsr Gosd LEGHUT60
SIMIDBHHIETEN  60LBID oPmIdD Sev(heumeu SpFw Q@ Bid Cohobsmisefleyd LOMMID
&onedll  BEIMBUICL  DIMDBFHIETEN  SDUGHHB0  wOHMID  ulgellev  Spdlw B
LDUBEIBEDHL BB Bis Chmeuwlmerl uyisd OCauyw @rewi(h SLEIG6ETTEGLW.
OaTenu Siewigul LGHsefllsd emdaliul(Beren OsTIDFTameevsaied LITeImISe e
2 _MusHd, ML Siewilden, @Y, Sl  elewiensml, LW, 2 JIb LoMmID LD6wT60
SBID OFTP o OFHTNOBEHEHHTHAID aleuFTwl LoHMID eJeneTul  T6ILG
BHemeuBEHEHHTHAID Honmel smiIend B Qufigid 2 uGurasliu®GHSLILGH SIS
wHHW  FHOTLO SHsTrgenuulsr LBsmens HHeusd CTGHS demenulammsl
QUDILLL SHH6U0HEHHHMDNTS @b HEINS JYTDLUDTGL BLSHHeHHEI HLVIL 6T
0BG @LD euemguievresr LFGxasHed smIenaBwnyors 10,511 QFHTHDHFTEN6LH6T
SIMOBHG 66N, Qb SEIMBHEMTOWTTLOTE BmHOSTaTEMILGL @ILHWLHD LOHMILD

FLLbliiuirg ueoGeum Gomgwmer welld CFWDHUTHHENET SETRISTEIT (LPIYlGTNE.
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3.3.&DOTLD @IS ILSSITLD

3.3.1.

3.3.2,

SDOTLE SIILSHIUSHTD euPEIGeuSDBTE BCHmeu

gCsmICwrm  Memeowrnesr  Qgmled / QFwpur®d  FOUBSLTE  (GNHD
BneueisHermed  QummisOsTateniuL  Geuewiguwl  @ILHILGHTD  OHTLIUTS
wHHW  FHOTLE H&Ty  Fewud FLLSHe 23 (o)1)  Ofleler &S
QeuefuiL iUl (BeTen  @eusu@IHILSHATID  SHOTLED UTHISTUY SIS ILSSTLD
ereorl  QuuifiLiiul BetengiL et OaTele  FHetenosCamu  @ealeundLLGSTLd
aupmElUBL  Bneusipld @A IUSHTHHE  QFOILIQUITGD  HTEV(LPLD
Syoreiaasliu@G. GaleumidlusSHrw aupmsliubheugber (Wwhdw GrrTHald gl
SMMITL 6V L) FenUUIETT 6L Blwdléas iUl (Heen HJLD LoMMILD
AIFH (LM B ETHSHHMDMTHUSTN GGG Blheysemen allhalbse0, mIEG BFaflshg
MOUBHHED DVVFH  HOVGBEH DONTEHGHHO D6V60FH HMOTLED  LOTFENL FH60
IIV6VGH @6V LTFMLSH0  pmid  sFJelemet  gOUBHHID VUG
JOUBSHHIUBMSBIT 60T FTHHWI(LpeIT6N FhSBILIL GLDBIEM6VBH61T 60
QFwpuLTweaBLUUSTGW. (Herelenemiy — 01)

GOHOTL60 Si@IHILGHTmseHar Harenwujbd eupenml USHIIIE@G0D (penmasEmnLd
2008 omaveufl 25 b HaHw 1533/16 Qevéssd Geomensd maipTws CFrFedad
Gwrdar i alCsL eusHsomenl SNalhseler S FOHMTLE0 JAILHIUSHHTLD
QupiiuL  Geuswngwr Qzmdlevser A, B wopmb C odw 03 cumasener &
@emisTeniiul(heTengiLer Gamlemell udHe QFUILH umaHEaNU ST OUHLTHS
Y&IIL5 560 HT6V(LPLD 3 (el i ANNIGE Al 1 TR Beu QU SHBHLOM6ul
SINHHNBHMOTE A UmBUTD SILEIGWD 80 QFHTevd6T, B suemnasuled SiLmiGLw
33 (OE TN LoMMILD C 6UeMBUT60 SILEIGLD 25 (OF TR
QTRIBTEILIULIHHSET. A LoPmIdD B auend SIHUUSHTEISET HHUW HMHOHTL 6D
sy Fenuulsmeid C DIOY: SIDILHILGHTLD o eiEnymLd
BmleuamiEenTeYd supmiIsLIL(hSSmer. (Ueieienewriiy — 12)

@evmienauiet 03 LOTHTEwIEIG6T WOHMID 07 WwTeUl LEIEmend Hupal aullhCaHT(HSeIm
sonell HEIMBMW DewidlHH 34 TpCss Ggweoreny Lfleysenens sHupelw 10,511
OHTPIHFTEME0HET BImieulILL (HeiTereo.

Honell  SHEIMNBMUW  SwIOSHEH  Boeulul (hetem  Qpmifleoseflsed A wmmid B
AUMBHMENE  FTJHS 2,946 OBTPe0BEHBBTEN  HHOTLED  DILHILSHTEIS6NT
QULPMBISLILIL L ellgLd OaTL T 6060t uflGam s enevrulest Gurg)
B QBISTITLILIL L SN e0TEIH SMMITL 60 SIDILOHILIGHHT IS 6T QULPMBIBLILIL L
Gswmur_yenerl ufl@sndss BGurgl sevasTUInGE 2 LubhsdasuulL A aums
OaTe0BEmeT  HDOTLED OHTLIN e Hs pussa WHés  Bensuenioulsd
Quasiupdeaim 41 OCzTHledseT @ILHIUSHTD MM Bleweoulsvd, 205
OBHTLI60 B (6THE BT 6vT SIS IS ST BIS6NT SenLBmISHLIUL (HeiTen mBlen6vuTeVILD
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3.3.3.

abSalBE  GMIUBEHD DM FH 2 W pUSSHTET 17  Qsmdeoasein
STIL(HEUSTHAD GEBIGTEIUL LGl alugd 1NeTeu LTI,

A B
HB6U6D STEOOILILIL TS 2
(NA)
SIS H T IS 6T 205 580
L FBmISHSUULL
SIDILH LGSR T EIH6NT 41 04
@6L6VIT S
SHGUTS) 192 67
QFwmuTLIgsvIeTerT
&SI GLD 183 40
QFwmurLigsyisiern

884 726
eTeueud LUFa 060 17

1524 1417

Sl Loument Bev.01 (HHW HOHOTLO SFlsTygenu - 1LLCHTN HHa0 (PENMENLD)

Si@odlugAyd yHnls@Gw Gumgk  Fwojlissiur  Geuewngw  gpuieyFmL
ufGaraemer SiPbms.

wHHW  FHOTLED H&ETT  Fouulaimed S@ILHBSUUL(HeTen SO  LOMMILD
AP (pmNEBEHEEMUTE  HIog CFHTPH0 FTIHS HWe BT DIBDHMIEUSHENET
2 MIFILGSBHUSHBTE WLEHHW HDOTLD HBTT Femuuled ude] QFuiwiiulL @
SpUl6] Fal HH60 SMbenswmainensill Qumm SIILHILSHTHMBU LYHIILNS EGHLD
Qumuegl Fwilileds Geuswi(h. 2018 Guigeufl 22 opb HeHwumGw QUTLG W HHW
SFOOTLED SiFsTrgemuuiet S udey QFUtULL 28 SLU16)] FalBIS6T B(HHHHIL 6T
flov oUI6 FnLBIH6T @EVEINS FHITHT @RSHHWEV JEISHT] Fenuuler &S udey
QFu1g @SHWEOY DEISHTT FTSMSMWOL QuUOMhHBEHeT. (Detelenewiiy — 14)
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uflb SHieny Be6it

GOOTLEY FHAWLTE i 2w pusHsrer OsTfleoser eiodl LG HFsr
Gumsmetemiu@Gd QUTIRE GOULSIQU SOHOTLED FTihd UTHLUILE6T
SIFHBD  CIBIUBTEO  FOHOILED  UTHIBTUY — SI@ILHI  USHTSHHenel
QupMIBCaTaTOUHET JHeuFwHems 2 MFHILHESH60.

GOOTLED  UTHIBTIY — J@IodHl  usHrewmedlsd @GP LUl Geten
BUbSHMAIHET  LISTUDHOLILLTEDLOUTDTTEY  &OMILED  UTHISTIY — SeIodl
usAHIL yaulssiuLts  FhHFUURIEaTD RHHmaewsTm  OsTidledler
QFHTPMUTLIQET (LpeVLD GLOeVIHE goUBGL UTHUINSTE FDOTLED umSHUiene
SINBeusNETET  (LPeNDENLLQWITSINENaT gMLI(HSHSH60.

RSO SmSHTY Fenuulen S udey GFuIsHed WHMID SHHW SMHMTLED
SiFaTy Feouwler S udey QFUIH0 o Qe  CHemeusemenuybd
yreuiubsHueren Spule] FmlLmisefer SIMsmasener TSHAHTD SIS
usATL YgHas@w Quriegd uweiuhiHHe0 HmID ASHEHHMH  eumBUTED
FLLMBISM6NSH HHHHWMDIUSNESG BLOUQHMSB 61(HHHEV.
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34.

SNl FEIMBMW DIWIOGHSH DimobGlenen gomiogd) Swmiiiy eueowmisefar epeoLd
gOUDBLD HTSHBHMEISHEN.

&onedll  BEIMBUIST B OTFMOLSILGT  QHTLIUTS SEIHBUImET  D6wIdG S
SimbBGleTen @yewi(h FsTen gmmind) SWTFIILY eueLWRIH6T HewibaTulale GuTH
uflGFndealul Let. g OBHTLIUTERT DIeUBTEILILSET 6UHLOTDI.

3.4.1. Fzmeus gpmIod) SWMFIIL euevwILD.

(€))

Revmiend WPHL(h Fmuulest S QumiGL gomiod CQuTHUILed eusowioTEW
FHTeuD gmmiod) swimiflliy QUEVWILD 1999 YLD ,600T19 60\ (H b &)
LTSS IULBETNSHILET DiFH &OTT 431 goHa) Beoluglum@d. @6l eueowid
SLMLB6T, 2 _6wie] MM enmevigs Gumestn 37 OamlevsEnLer QFwmul (b Cahflu
QUTHMTSTISHNG Sienluflw  uEsaUlenaT  aPEIGHMH. FHTeUd  GHMILS
swmfliy eusowsHHMmeTer 1980 b pewigest 47 b Qevdad CxhFw &MHMTL6D
FLLGHa 23(o1) Wflelesr Gysmyd &HOILEd UTEHSTIY @ISl usHrw 2010
FbUf 30 b Had euemdy OQuUpUULRHBESH. (Waiaimewiiy — 15) @&l
OFBTLFUTET D6USTLILBET GUHLOTD

37 QFTHe0sEhSHTE  UPEISLLUL(BeTem  &HOTLEd  UTHISTUY Sl
ugHrmsmen UfiGandeHs Gumrgl @A usHTL CuDmIE CaTeTeuSNET6T
Gapemeumsementl  LLIewILIL(BSHHe0  HpUHsTomer  Beneouled  Ee0eoTH(HbBHSHIL 66T
alugEIEeT S eurmomy. (Nerefenswiiy — 15)
i HEHBTUIOSH HBH eueny QFOMILIQUITEGL NILAILGHT &SI 63T 601

(OE TN - 17

ii. SIDILHILSATD UPEISLIULTEH QHTLI60HET - 01

iii. SIFHU UGHHTHHE CQFOMILIQUITEGHLD HTEVLD (LPIYEUEDL b

(OE TN - 12

iv. yHw Gamledasei - 02
V. GOHOTL60 UTHISTIY DmIodl ushHrsHmans (EPL)

uflFelsaluBl COsTIHle0m6T - 01

vi. WS (b Femuule S eugnsd QHTHLHET - 02

vii. SNBTE0BLTS L IULL  QFHT0H6T - 01
viii.  s&ppTLed urgieTly Sl usHrsHnares (EPL)

Seuflwwopny Fmi OHTevS6iT - 01

37
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(o) oUOWSHHDSTET HHOTL6O UTHISTUY Smiodl usHyw 2010 wawuy 30 o Had)
aueny QUPLUULYHBSTID, DSM OHTLSSW 2018 b el euemy 08 UL
STOMIBOT S  GOUILIUBLD Chemeusel LJHd QFLIWILLTSHET STJEIOTS
WHHW FOOTLED AHGBTT Fenuulemed SHMBTET HDMTLED UTHIBTUY IO
usATD YBHILNBSUIUL I (HEHHTE06M6V.

i OQurg aWey B &SHafly CHTGHWLET FOUBSOMET  UTFIILOL|6V
BHT Ho6Mest 2 galujL e [I6UGT 630161 &5\ & 6D 61T SN GLD RuibHyd
OFwWeDBHEHHHEMLD

ii. SLUSHFHIHHNMHN  Hewiod H0eYE6eT (WHOL(h eULWSHHDI6T  DIEWLOHSHIENT6N
Hobs CeuefQuTaied (Wempwmdmm alhHHe0 SSMHMLILIL 6D

(®) oauowsHmeT SiemwhGeTen 37 Qmeosefled 15 O mfleoser ey wHiflenest
o NusHdH Cauidearn OsTHevsemTs RHUUSILAT oujsens Osmledseilsr cpsold
o Musd GeuiwiinGdam sfle B CFHTDaTmsoulmIcT DimBHII6TEN &HHHBFIIL
BemeowsHer  cpeoons  EHHeflEslulp Qutd  s&SHefly  HeneowsHmnE
SIQUUNILGHSTDS. B 6UETEIGH6T LMD 6UIQSTEVMIOLIL FenUUlet cpsod @mis
asHafiiy  Comlametemiul(p wWeam  &HTOMTUIMTLTS &6l  HEINDHDHE
al(halsalubBERTDG).

euenguLLD - 01

GRIT

—1 DISPOSAL
I BIN (EQUALIZATION EXHAUST FAN

EQUALIZATION PRIMARY FINAL SETTLING ITREATED WATER|
iR 1 2 Y OXIDATION DITCH —9 = —>
—>| GRIT CHAMBER o TANK ﬂ\lull\\-l\\k ¥ TANK TANK
| '

(EFFLUENT

J DISCHARGE
[FOR FILTER CLOTH WASHING)

— ,Od — (FOR FILTER CLOTH WASHIN

SLUDGE EXCESS AIR
IHICKENER SLUDGHE COMPRESSOR
(WASH OUT = S
H
H

!
i
(MIST SEP) :
!
SLUDGE CONVEYOR &
YEODORIZER e i - ) IRATOR >
= |[RRMODORIZER 1% @ ‘H‘ STORAGE TANK DETCDRATCR, CAKE HOPPER
HYDRATED CAK
(

f

1
POLYMER

Fgmeus gopiod swrflil] sucowsder Qurg sPlaypbi &SHEfliy BencowdHer QFwpur®

Fameus gomiogdl sWmill] susowsHer QuTgl sWe BT S&SHHSFIY Blensowid
(Weviedllemeiiiy -16)
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AHOSTLIUTS UeTeumd el WBIS6T DIeUSHT6oNdSILIL L 63T

1999 oylb opewiged  HIFoTemIGEIULIYRHHS @b Bemeowshdar B ashHafiy
Gameneneney 9,950 M3 SyaEalBBHSSHILE 2018 orenev 13 b HeHUTG CQUTINSI
@b memeowd mHiForeisasliul (B &omy 20 eUHLBIST Uy  SLBUNBHHSSHI.
Deieflemewiiy — 17) OQurgl sWley B &HHBFIY BlemeowsHeo SsHHeifldsiiul L
aley B GaTLIuTen HHeusdEmenl LfiGFTHemen GFulenasulsd 2018 meteufl LOTHLD
OFTLEHD grar 23 o Had  euemguleoner  smeoliLGHulamien sidanigu
Oametenenalenst HTewig WLISGLTEGMNMHSTET HWey B HFHHSF0Y WHoT Suyl
(m®) 14,176 @new 28,102 Gnew mLuled GCmOSTaTEmILLIQ[HESLD
SUSTONHBUILULL F. DHgngul  QameTenenalenet Hrewly FisHdHHifldslIUL (Hortern

Bfler olee) QFHTLIUTET alUTEIEeT S aUHLOTY).

I’ Leauenent @6 - 02

LOTSLD Falguwl @uwieveney 6UEMI
asdHaflealulL B Sleney LOSHOT
Auyn (M3)

Fevteulf) 19,535

Quiiyeur 14,176

LTI &F 25,461

eIy 60 22,570

€1 28,102

e 25,908

@rg Ourg afle B ssHsfiy CsT@Hular Quevenemeas sHreuly Bifley B
GaHHBFUY  BeweowsHNG A@INUILLLSIT  STTe0Ions  SWey BJ  (PenOHWTES
GSHHBFHSULULTSH BT 2 6TenTihd B (LPVEIBEHHEG alBeldalur Gouery

gOULL FhHHTILEIGBT Hleneowd senrdbasruiealer CuUTH DeusTeidaliulLg).

Gurgl afle B ssFafliy CBTGH saussTUnS Had umy UHITIUSDE
LoMILD Qe eTal6m6ut SiFsFlusnE Bxhemeuwmevt HL6UIQ &6 D

61(hBBLILLI9(HEHHAT606m60.
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Qurgl awWley Bilemen asHafla@w GFwsarwenpullar Gurg (Common Waste Water
Treatment Process) wevd silasefled STewIlILBLD HIewwTenIBISSmeN SO ILSNEHTS
LTyeRye &) 2 sellujLeal GeupuGEan @® SubHID CUTBSSILLYBHSI.
Qeeflenswotiy — 18) Gungd sWe] B &sHaflly BeweowsHsd o eiten
mlewemEISBenen  SfliugnaETs uwauby  Geaualwpbdyw (uv disifection plant)
&omy 10 eu@BL Smeoons QFwmuTLOmIs STelIUl L. @FHa1 UydHusvatns sidle]
Bflene &HHD CFUIG Senel &EIMBDHEG albald@Gl Gurgl wwevd Sle| udleFlum
GamyY  eauger) HTEIGWL Dleaydh@ Gevdans LmIEWeTenemn  Spule]
SMNEBMBHET clpeold 2 MIFHIUBHSLIULIGHHSHSI.

Date Parameters | 2008 Quigeufl 01 | ufiGsngenen Blwgl
b FaHw 1534’18 | sfibmauisr Uysryd | L Sms
Sptb @evda | BTEILILLL Qupod) | LlenasdzH60
QT SHSLOTEN (BlevedBHDIT)
usBrsdar Lysmyid
QI % Geuemrigui
66
2018 G E-Coli QLSO 19,000 15,000
40 (4,000 106060
65y
2018 wen | E-Coli QLASHDT 18,000 14,000
40 (4,000 106060
65y
Sl Lauenesmt @ev - 03
iv. @mi@ Boeuin’ Getem  Ffev  Oamflevseiled  sWle] Hilemen 2 musHdh  GFuiuw

OamhnaTencuseiled emwbgleTen s BT SHSHsfly Blemeowmseaisd (In House
Treatment Plant) 2_siten @wevenieneu el 2 _emienowmsd 2 _mushd CFuiwliu®Galem
afley BF Fev FHHTUURIGeTND AFBfHH6TeNH. eTaflanid @Reu  euenyFFuL 6ot
RUIBmaUIL 915 CTPhFTEmEaN0 ey B &SFHHBFUY  Bemeowmseaied
Oamerenenalenet HBFHBTHLUITEOILD SDEG FOTHSIWLTS CQUTH &6y BT
BleneowshHer Qasmeenenalenst SiHafbasTenoUlSITVID FHHBFSHSHIULTS LOMHMILD

Buww  srsHargliuentuled  asHasflesiuts  &fley »BF, Curgk &HHsfiiy
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@

BlenevWSHHITL TH (€1:::%:X: 3 & 6NLD P ING;) (Retention Pond)
alBellebsIUL (HeTeng).

auemIULL @60 - 02

Fameuss gomiod STy eueowsHaT sWab] CamIGL GHL L

@6l aOWSH0 JmIbGIeTeN Bie| BiSH CrEsH SLTSHHD Bl ST GNSS
HpuHwenLw WpuITHmbHHILET @miHuled et B wanmeuwim euplGuw serefl
SRIMBUL ST  HLSHH — Blewevemd  SeusTlsslul L . B&H  OsTLumen

SIUSTRIIYSET UHLOT).

Ourg &y B &sHefliy Aflelear cpeod sSHBflbsHamEu  FHFnigul
Oametenenalenst LM SHHOUTLOEH GQFwPUL(B cUHUISZIL 6T QHTOMFTEN6VHET (LPEVLD
2 musd CeFuiwluGdain sWey B 2 alamibhd &HHBFIYS OCsTeTenenallene
BE  QFeodlain  FHsTUURIGaND DibFH Cevdawmerd B  (Wpenmuiled
aHHEFlbSULLTEMOUD WMPS HTeVmIBeMND &6 Bis QBT ser (equalization
tank) Mol aufiba o sWe B BHBHH SLIBHHED HEVHGWL SUTWILD

2 eensra Quendas uflBGFrasmenuie Gurgl SeudbTaNdaslul LGl
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(2-)

2018 gyedi 26 opb HaHw M/SEPZ/W 01 Gevéss Gxfl B euenmIEsT LDHMID
agsTemWLLY  Femuulest QwpuTl G womd  ugmflly  (PSTENLOWIT6IS60T
BHHHeT Uy Fev FHhHIUURIS0 @D Gevdsomer &6y HBITETH 61HSHOUT(
LDIT MBI ETHLD GumOsTeTemiuL T Crrgwrs Crimd FSLTSSHME
alBalssiubBausteds GOUILLIULR®HbBSSH. (Uaiealeneuiy — 17)

GOOTLEY FLLSHST iV (o) unssHer 23(e1) Wfley wmmid 23 (k) (1) dysmyw
QFwPHUL T BHHBIHILET MY BTevHHe0 Bd BHoyHeT JlgHHF GFevsolill (b
BTe0UTWIHTTL TS Homell SRIMBUILET HEVLILGHET (LPELD HEINS B LOTFML6UF

SusTansslulLg. (Nereiemsniiy — 01)

Fpmeus gomiod SWTHOY eueowsHe0 Siewwhaieren 15 GamnhaTensvsmerie
o pusHEF  GFwpuriiger  cpeod 2 pusdH  QFLWIUGL  &Wey  BY
OsmfipaTemeoulaiel  SmOBFHIETEN 2 _6TeNTihE &HHEFIY  Blemeowmseaied
asHeflesiul L e Oeteny Qurg asHafliy memeowsddHsd (Common Waste
Water Treatment Process) &sdHasfliydg OCawupuriyng o MuBsHSULGHeUSIL 6T
@mG 66hd eumdlearn FadH (Sludge) @mIFHuled Geu euevWHHEIGT 65 WHMT
penupd, 20 Mo Sseopw, 4.5 BpmF 2 wgepw QsmewiL  GWuled  Loewst
uenLWiL(h swrfléasiu’ L @ BLHH0 CFyssiubBEaInal. @ HTm6NHE ST
15 raLy oeney Fadh  eualLsHed CaTlLUufBeusd  SleubTansasliul Lgl.
(Wesrefllemewtiy — 19)

auenguLLD @ev. - 03

Fameus gomiod wmfliy sueowHHe0 Fad QeueNBuipmed
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(2a)

@miE Qurg sWe B &sbHsfiy OsT@GHUleEr e 2 PuHHWLTGHD Fadhlulene
GeueMCuDMIIHD S SHOUTLRSI BIFLom 6wl db B LILIL (h6Tern FobHs GWluiev
SIgulelhbal Ceors gauenyd Smol e UL palB Semalng UTSHISTIIL
Gevienn HTEMIILLTHHET SHTJFNIoTE FoHuleamed G Hempuyd Gurg e
BOHLET H6VhSH SW6H6T Weniening 2 MlehFlLbeumHer STTeRnIoTd B (LPEVBISET
OTFMLUJD SUTWILD STemlILBEUSZILET RBNE (Weter] Réd  HLleys6T  gnmiod)
sutflly  eeowsSmiet 2 wibs  @J BLHHed  Semwhgsien  HAnbs
GeuefOwmerled  (wempwmdm alH5H0 HHSILLQHHBSHILEGT Db HL6HEHLD
MY BHIHLET HVHSH! B CLPEVMIGET LOTFHLUILD SUTWLD STerliLbBoudTs Guends

ufiGangemenuisst Gurg euBTNHSLILL L &)

awWsSHIGT 2 _MuiHdH OCFuwiubL SHewiwd  HheyseT gomIod  eueOWSHSHenIeT
SmwhgeTen  Hohs  CeuefQunsiped  @siBslILBMGHILET  BHed  LeOGsum
UMBWITE RHHBLILBLD Hlewld FHlewi(hamer, Cunasl Gsmlenuser, FULT Hew(HHer,
Qumelger womid Geum Hewiod  HeyseT  QUEBHOBTMBWTS  BeuailL &0
PP 6155560 PHIBHILLIQBESSI.

auenyuLLD - 04

Famous gomiod swrflliy sueowHHe0 Hewiod HPeUGUTHeT GeuefCuppId @@L LD
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@spegliuenLuled  SLUSIHTET  OMHMID  DPUSHHIBHEMDN  ADDHH  HWIDS
sPloysEpd  aumaslUBHIUULTE  Hohdh CeuefOwmehed  @absULHeUSIL 6ot
LOEMIPE  HTEVEIHEMNED WD HHLIT QR HLYH6T HVHGH HONM6  HEINSU|L 60T
SEOLILGHET SHTTEIONS Bl SO OBTLIUTOT HEIG WHd SHTHSEIGET OHLULS

(O DleUSTNBBLILLL F).

selwry  OaTPngFrTeaneQurailamsd  Harig 2 _pushdeamen  GmOBTETEHLD
FhHTUUSHL 2 _pusGHWUTGHW Heysel el sSmIensUTST  DHSD Hobhs
QeuefQumTaTled QaTLLUULIYHBSHSHI.

auenguLLD @ev. - 05

salwmy CamPpsTencssl g 2 HusHHuiler Gurg 2 _(Heum@GL

sWPeyuOuUTHLBMET GHolHBH MEUSSHIOTEN (LHEND

Bz OBHTLIUTET SleuBTaNlLE6T Ll6sTeuHLOTMI

85 OCamfngrensouieammsd =2 PusHdH BLaydmBHeT GmOsTeTeniu@BL Gurg)
2 musHwuTGL seyser senell sEmBUIGT HEBD Hobs CeueGQuiTeatmled
Oam iUl (hemeneno sewidaTuiales Gurg Gumlasmeteniu’ L GQuendls o uieie
Gurg sugrallssiul Lg. alGFLIOTE LOMPUILET  dnlgul  HTVEIB6ND B
B6YB6T DM HHLET HVHFH H6NMel BHIMNBHEG A9SHHF GFe060LILIL6VTLD 6T60T

SIUSTONHBLILL L G

2018 G 31 o HasHw M/SEPZ/W 08 Revésd GBxhHw BT euenmissT LHMID
QUQBTELMIDLIL FenLUlaT slpssHer Lysryw Cum@IiilL sWleyser (penmuimm
alpsHe0  @HISBUUBMSHITL FHTeuds auWSHNGS CoHemeuwmer Biilenell
QupmisLsTeTEnd GLsHHeo (Intake) Bilen Wt sLSHgHIHMe (Electric Conductivity)
srewiluL. Geuewigws Sieey  60Us/cm  op&HE  STeILLLLTNID SHOUTIDSH DiG
105us/cm opad sTemiuGauSTS GOUILLIULR®HESS. B& 45us/cm  Siemeumed

gOMISCBTOTEMIUL L HTSHHM6H SHTERIQUIOTONHTH DlUSHTRNBSILILL FI.
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(em)

USFOD  Hewiod  sflesenen  Geoum UWfle@GL  QFwmuTLigmETs  dpuT. 2.9
Wevellwest  Qumiodwimenr  Hewiod  sWley  GCoum Tfle@nd  BlansowGomaim
SIMEHSBILL Y HHSH. (Leteienswiliyy — 20)

8 Hemeowd mWEHSILLIYHHS CuTgId SHewiasTulo)d Herordlu 2018 gy enev

13 o HaHur@d  eueny  Com@GIUILL  QFwpurligmsrs  Geuail LD
LWSTUBSSILLTH(HHHEND SIEUSHTENSBBILL L G).

auemyULLD - 06

3.4.2. dwasw ghpiod Swmfliy eusowid

AevmIenad (WHeVL (B Fenuwlen S CFwumubld gomiodd SwTfliy eusowimer 1w
gmmiod) WMl eusowid 1985 pld BpemTged SYTOLNSSUILL (HETENSHIL 68T QG| SHLOTT
450 géay alFmeowner Beolugiur@. Cafw QurmenTsTISHNEG @6 aueLUIHH 60
SLMLEB6T, 2 ewieyll QurmLseT womId Wenmetigs opdlw 60  QFHTidleoserilet
eamemenbs  Qupiod  Qupmies  QaThsslubGdaing. (Derealemewiiy — 21)
AeuueowisHer sley B asSHeEfyF QFwmurh CHTLFId CumOsTeaTemiiul L

sewssTwal uflGsrsameruiear Curg Ueteumb alLwmbssT DieusbTeiloaaliul L 6.
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B FTHHWEFmM STvIULLFHIL ST GmiHuled senell smienasuls BHBEG BRH6T

STTEOIONS HTHBWD GOUL (PIQU]OLDEITEYD DIeUSHTENEBBLILILL F).

auenyuULL - 07

Tdsh
)

EUEVWIGH 63T
&106yLIQUIT (HL_SH61T

(o) BaueowsHar Qurgis ey B SHsHafiiy CaT@GHule (wpeod 2 MHuSHHWTEGLD
Fadl (sludge) 21pP5BCs @6 BLHHD Yopwpn elssHod BFILILLYGEHESS!.
®F gadHeoow CuOpTm BLS5HANG UYDUUBSHIUNGH Devevd BCHdHd eneuliug|
FoubsLTs  HLOwram CFuPUBHBUILLIYHBHTE0m6V. OaTOMFTEMELBH6NT
fleveumdlest o etenmihs SWley BT FSHHFIY Wfleyseflemmed GeuefGwimmiLBHeim
Fad OO SpusSHTen  Hleymer (Hazardous Waste) serers GQuuifltiul’ igmbs
gaHud  Hobs  Qeaueflwmeniled  Hrlly  meaussUULRHBSH.  Seleurm
urgisTaumm  (Wwempuiled Fadl HBleusHed CaFioal emeubsLUILL (HETEMemD  HDHMTL 6D
Grwiwpm CFwHUTLTES DeusTallobslul L gl
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aemyuLLD - 08

Hwasiwo gopwd wnfliiy sueowsHed Gurg SfeyB) SHSHHSFIL (pemEnLd (LpevLd
2 maum@w aehdfu B GeuefGupmiulymbs ailgd

auemyUL 6o - 09

dweas gopiod swrfiiy susowsHed QsTPnFTsmevssefedmba 2 Heumet enehdwl
Hops Geuefluled LigHHieTen 6FHLD
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@

HwsLo WH60L(h swmiliy EUEVWIGHSH 6V BxiHOsHHHSULILL Arewi(h
ALmsaiedmbas  Oupiulr »BF  wrdflser GCaxAw B  EuUPEIEED  LMHMID
augsTevemol] Femuulen SIbUSHHCD pUle] FaLdHled ufiGardasiu’ L Curg)
wep B albhaldsiuby QLeHelmbal GupiulL uflGsrsemen THFuled 2 _eTem
Owrss BCxmelBumpd (T.Coli) oiemey G L Qsmetenemeurdlul 10,000 @M@
Guevdsions 890,000 ReTed HHFBFSHBHBBBILIT CHoHdH FHLTHHHED o 66
asHsflesiul L sfley Bifleo 2 eafen Qwrss BGamedBumpd (T.Coli) oiemeyw 100,000
BNT6L HTHRIGLD jeTened LOMBHB HHBHMD SHeuSHTellebsIUL LGl Gsud eFmmiod)
swrilly  sueowsHHeHHEH @HISEUIUGSED Wwemp BHifled wevd &ey usbefluwm
(E.Coli) @mMHs sTRIGL Semaurdw 4,000 @NG HswTs 546,000 G6TTe0
IIFBFHHHHSHILOT HHHBFEBUULL HPl6 BT CoHed emeusslul(heTen BHoHss
SLTBHH60 6vd Hfley useflur (E.Coli) @Mdbs sTRIGL Senemeu afl 106,000
ey WMNBHH([HHSHMID SleUSHTRNHBUILLL FI.

ulbglen] &6iT

i. aSHHBflbaIuL L BL0l6 By SniHwrs By ELPEVRIG (6TH & (&) 61T
al(palaalubBasns (Lp6UT6RTIT HHH B[ @LD OFwiesT(Lpenmuilenest
UINIL(BSH0 MMID BuTdHulene] HemTHTeNNGHH60.

ii. Fameus gomiod SWTflly eusowbHed smewiliupdeam Cursis e B
aHHBF0Y COBHTGHIHUL 6T FOUBSOTE LTTROLD SHTHeMer 2 Halu|L 6
603160015 B 6 61T IIPB&HLD Buib Ay & enest @Fwed 12OV IEY:
CaTemI(HoUbHHD D6VVGH ASDBTH CeuDTM (LPMDUTMET DI(LPEOLI(HHH60
wpmid Caemeuwimes LMD Hewiod Hfe Hmen DBHML CFWMHLITL 19 6n6dT
WopUUGBHH SFDOTLED UTHISTIY ADIDAHIUSHTSHDST  DIEUFTLOTS
UHIIINILSDEG BLOUYSMS 61(BHH60.(3.4.1 3y)

iii. SIDILHILSHTSHHeT QFOMILIQUITGLD HT6VD HLHHIGTEN QBHTLH60H 61 BT 60T
GOOTLE  UTHIBTIY — S@IDHUuSHTSSemen  eusyons  6(hLULSDG
BL6UIQ&HENS 61(bSHSH6V LoMMILD 6T EBIT6UOTILIL BL 6 &HNHHEN6NS

OxTLjFfwrs Gumlsmetersy. (3.4.1 &) — iii

iv. Fameus gomiod Wiy eueowsbHed srewitiuGdeain CQursis @6 B
asHaHY  BeneowsbHer OasmeTenenalemne uFTOTS OHTHH0HHHH0

womid CHemeuwimenr HHobsh Ceuenevdenen eugyons GumbasTerensy. (3.4.1

@) — i
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vi.

vii.

viii.

OxTingTamevsafelmbaml albalsalupld sWe] Bilemer WeT sHHpmd CFuig|
Bewiho OsTPngTemevsefer CoHameusenhsaTsll  LWSTLBHSHHIUSHSBTH
Oamfparemey 2 flenwowimenjsenen  oamEGHalshdhe0 (Waste Water Reuse

Concept) (3.4.1 &) — i

OxTWnsTmevseaied 2 mushd OCFuwliubw sWey Biler OsTeTanenaies
SiLILIEnLUl6d o sfenad &6y  BF &SIy Blensvwmimeent
Qametemenalensn LFTOFLIUSHSTET SINNYNISHBHEVHM6NT CUPEIGHH60. (3.4.1 @)

Fameus OQurgis W6 B a&sHHHFIY BemeowsHed adhdHsflbaliubaeamm
b7 Copobdl emeus@G GMHHeNhHa Wam sTeoauTuis@ Cajdain @L &0
piler  srsHHemen  QaTLjFSwmsl  uflfevenest  QFuIHEL  LOMHMID
@eEIBTEIILLL FTERIG &FbHH Wpeosmen Ffl QFuasn@®Hs BGmHemeuwime
BLOIYHMEBHMET  61(BHHVID LISTITLL60  QFupur®Gaser CsTLIFHwms
oL Qumeueng 2 mifH GFuiseud. (3.4.1 W)

MmO swimiliiy EU6VWIMIGH6160 FaHulene UT&ISTUIUTS
GeuefCupmieugDaTer  (penpwmer GFwuDHMIL L QoTadlenet 2 (HeuTd@sH6e0
(3.4.1 2)

@6uQeauT® OaTNISIZHID SPUSSTHT  WOHMID SPUSSHIGHMDD  HewIod
asloysemen  Caumifldsed oM  uTEIBTUUTE  QeuefBWidmIeuSHM ST 60T
QFwPM’ L Quoralemer o [HeuTh@&HHe0 MDD (PHSL(H Fenuule o261 T
Heitenm’Led QawpurGaensn Gumlsmerensed. (3.4.1 o)
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3.5.

sonall  BEIMBMUW  SewidGs (GUuiILLsseT cpeowonsad Geoum GFTIHeOB6T
apeuonsald  SEIMSWIET BHHSBGSW PO SOHPTL FHunseaud gouBSeip

GorFOTeT SHTHBMIH6N.

&N BEINS OTFMLSOILEGT  OBHTLIUTET  LOTFHLH0 STJewisen OHTLIUTS
SUSTRILF  HHMIOTHENST  cpsvd HHeUeLH6T CQUMIEETD QUITIRSH (PHSHJHIUTTLD
OaTLE®D  DUSHB0  euemguleomesr &womy 5 &S, UpCzmesdaner 06 Lysmeo
LIT6UEIG6T [HIFLOTemGEILLIQ(HHBHBTH DUBSTNSHBUILLL . HSLY GOBTIHLOL LHMILD
sWwUADT SpHW S WTEULLEISEHHGHD DMOEISMIH6T FOUBSIUL(HLD [HTL Q68T
gemewl LyChamIsEHD LITSHTI HM60 HEBJRIS6T FOUBSULL(HLD HeNell HRINBSH G
@mE8s Uysmen umevd OFHTEGHHOWTRINIET (psvd LITHTHT LUTENSH DIENLOGUSHET (LP6VLD
BGxdw OQummenTaTIsdHmE@ urflu umselllmersd CFHS (PYhHeTengl. il

uTeLmIB6T QHTLIUTET eIUFBEIS6T LI63T6uUHLOTMI.

o AT UTELD LPMILD SLODEIGD]T (IO L &G e6)
o QGmiwer umevd - efldGLTFlwT uTeLLD

o ydw umeud

e YL umeuld (YmasWiFsl UTeng)

®  FHONM(LPELEL LIT6VLD

o  QBTELRTITENG (6TETENENT) LIT6VLD

SOMST  @(H  W(HEIFEQIDOTET Ml  (PHOWDD VLG SIS WmHMm
BT LD ewiLIL & 61T 60TT 60 H61enil BRINB LOT&FEMLUJLD FTHHWILD Goeyild

IIPBHEHHHHBH. DiH OFTLFuTer elfleurenr elugd &S euHLOTHY.

3.5.1. SIQILAUDD SiVVFH (PEHOWDD [BliFLomewilliser

(=)

alugLD & BTN,

2014 gwuy 01 o HaHw  8/2014 @evdss OCUEBBBHTLLS Henewibsen
GOmIBlHUSHT 2.5 ubHobsmDaTE BHIMNBUIGT DBV 15 WHMHBEGW HHBLOTH
o 6ol @LEIFH6MND SEIMBHBMTUINHHSH 198 g eflLlu’L ety mlFomest
bLoUREmBH6T Bum@smeteniur  Geuswiguipbsd GuUTHID, ASHGU YDDUTH
semisasTWIE  GuUTEH SEIMBIESMIMW  JIOHHHTE  BIIHSTOTS  OMHMID
SHNBTEIBLOTH 6T6U0TENT6VLBIBT & 6163516081165 63) & ULIT 63T &L L_LMBISH6IT
BiFwrTefbaslul gmHbHmw  deusTaissiul LHILaT  OeualGoum @ misefelmbal

a(hdaIul L Fev LenslULmIG6T eupmisliul_ (hetener. (LUeseflenswiiny 11)
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aPIHCHT(HeudHed HLMBIHE0HEGHLD FMHLL (HETET6T.

BRIMBHG OBOHUSHEHITS 6160FH HMTUIED DMDBHSEIGTEN JTTHOLTET SHHUTDDL

MyBapasdled  “Z” elpHFH eugal euemeneydHel 02  emwhG leTen AL SHIHMES

SIHBTEMWUTD SEINBS HMOTUID LD SLLLMBISET BIFLOTeNobSUULIY[HHSHHIL 66T

HRIND LOTFEMLUHMN(S) @601 BT BBISHEN SHITIJT6TILOT & SIEMLDAIG)|
SlUSTRNBSULLL FI.
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sBHO6ueL  UTELVHEDG  SMHBTmWLUIL  sEIMBS  dmJuled  Guyenailleoment
AWML RISEHHSTEN SLLLRIGHT BFOTENssIULIQHHSHILGT SHHET SHTT6IoTS

BEINBHBMTHG OUBLO6TE| UTHIL gOUBISH DeUSTRNSSILLL F).
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wHAW  FHOOTLD DH&ETT  Fouulesr BT  eundBLUBSHDHVISHMDUTES A
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gOUBSHBHID QFHTPVHT 61601  MBISTILILLIQHHS Gurenaileomes LW  H6LD
@LOwrem  6uwed  FhHBHG  dmEBTWUID  PHCHEThRHEm  CamliyBs
BTLATUISEH SHFD IMWWSBUULYHESH. DiFH CBHTHDFTNDHEG —DiHESE0
aPHCsThdm GCaml 9y8s sTeveuTuIhE @HT cpeold BWleyden GFJHalIL(bHeug|
SlusTlssUul LGILET  OCanliyBs  smeveuTuls@  DHBTMWUTID  STEoNEH6T

Brautu@Geusid SeusTeflbasiul Lgl.
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wlpumhCsTL enL oMb HeHHI0Hme0 SpdUl L MIH6N60 BIFoTeibasliul g (Hkhs
2 s GBammiLevser (20 SDDMEBEHHEG GHMDHS WLOHMIWD 20 DMMBEHESE
Gomulr) dev uflFevemena@ o LuBSHSUULLGILET @EIG v @LEIG6T
sRIMBH HMIUTd D@ILHWUMD SHLLLEIGET STEOILILLLE. DSToUH HEINDD
smyuledpbal  Bijwmeid  BHoLOUDID L suemguleomen  @&idalul L

WyGsaGwmeiim (Reservation) smewiliuLele0ensv.
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HH G160 660N Nz ITEE) OyCaas 60 BRI DD SI(HBTEMLOUT6D
Bljorenisalu’Beren @  HomewngFFTensy S IwUlGSEIULEG 18 eu(HLEISH6NT
sLHHMHS CUTHILD, FOHMTLED UTHISTUY SILHIuSAHTD QuUOLILLIQ[HSEH6T606m60.
®F FHHMIEwTpEFFTEN6LUNNT DVFVD HLIAB6T OMHMID JeMaT  Hewiod B 6 w6l
STeLUTUI eUAWITE SHRIMBUL ST HEVLILG DHeuSTllbsUUL LGl Gevd SmienHul6s
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GFwpuriger dewpwmn seteno OFHTLIuTs QuTmIiy uTuihs MHnIeU6THISE6T 0
uflFevemena@ 2 I LBSHSUILLIQ[HBHT606M6V.
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3.5.2. wepwpm alssHHe Hewnods sifleymemen GeuafGuIDmed
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SusTansslIUl L. Bwed smmasamy uflFoemerulear Gurgl U L&@ef,
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BleneowbHn@G Bewy 2 eteutmiGd RLGma (Intake) Waseayd ewidsHg Hemei

BBRIMBUL T HVHEGMENID SIUHTNSHBUILL L G
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Oarenighbdh  eutden  BFemeu  BlemeowOwraMangid  &BHGsumevuNeNHHS
BNBHMeL  euemgulevmen LIgCHFHHe0 07 eunmen GFeweu HleMeOWIEIH6TETHID
3TN By HSHHBHHBHILLTG) BHBINDH G al(hallsalubBEaTmento

SusTalssiulLgl. uflfevmansd 2 LuhsalulL GFmeu  Blemsowmiseafed

DIFBLOTETENEUB 61T 60 6UIT 6 RIH 617601 ENOEIGETL BL6eUBMBTHLI
LweTUhSHSILL L GEY:) BJ 6wt SlgliLenLuied HSHHBFILSH S
2 _6ITeNT&ELILILTenLD LoHmILD FodH SMDTL 60 Grw SlLILenLuied

GeuefCupMiULTEND SpFwl  &TyeniseT Senell SEIMNSBUIST B LOTFMLEUSHE0
Crrywnasd STeEEL CFISHHBHGDMD  JuSTaNsSIU LS. R OHTLIUTS
Qurmiy euruIhs Hneuamiseile DeuBTaID OCFeSHHLILILIQHEHHNE06M60.

QuenyLULLD - 22

Gremeu PlemeowisHed CFmd ey B FHHHBFlbasILLTLOE 5r§1m QeuafiCuwnmI®H6ed

euenyuULLD - 23

ATHINEIBMN BPUSDE& TBSBBLILBD B HHSSFBHLILLTION QeuafGuimmizsed
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Gremeu PlemeowdbFHed sfley BF Cxmw G FHphbsGeuafuled DMWSBILYHHES B

(e1)

HFlevsemev  LITCHFHHL SEINBHEG EWIMOUTD DmsHSUUL (HeTen  LysHmeo
Gammi_L6v G6TTl6NT s106uemnm BRINBD ) ) SIewTEnLOUTI60
SIMEBIUL Y HHSHILST BHT cpsod GeuafuiLiuBl sifley Brmergh 2 mliehaid
OaT 1guledmba  (soakage tank) asddameno  (leak) SugTaNdElIUL LS.
sHemwWTer I BTHOSHHILET Reuaydiehad QT puimerg (soakage tank) senef
BHBIN B GHLD FEMLOWIGVENME(FHLD M3 SI([HBTEMLOUTED SIMBHHHHBS!-
@sasloumpuimerl urelds GouawiLTOLDET TSI HDMTLD HSBTT  Fenl
siferflseflamed  oPfomisHed  alBEEUULYMHBS — GuTgIdD — HewIGHTUIF
FhSJLILILDT (GLD Gurgb Slemeu LwIesTUTLI9M (@& 2 L UuBSHSULLIQ[HHSHEMLD

SIUSTONHBLILL L G).
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SlUSTRNBSULLL G|
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ash0eumev  BEISHHL  mwhHeTen  Cursl  GaTPnFTeevGWITSINHBHS
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By &HHBFlYsS OsTEGHHuleamsd GeauaflCupmiubGdain Fod (Wempwmer alsshdHeo
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Bz QzTLyuTen SeusTelliysser &6 SyUUL (heTemer.
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SIUSTONSHIUL LG DeueuTOTUIDID Honell SHEINBHBMTUNGET  LITSHISTINDEST 60T
umflw UmBIS6MILILY BuelwOBTemnL Gumedend mBlemeouigdest (LP6VLD

QUDRIBLILL IQ(HHSHENLD HHeUSTNHBLILLL G

euenguLLD - 35
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(=b)

dflw  oemelleomen 2 ewiusmiBeT  yrwlldsiub  Gurgk eeTEnITLS
IIPEIGNTeY  “C”° J&  S&FOOILED  S@IwHI  usSHIWDL  eupmISLILHEUSIL 66T
®61161|6mT161 B MBI 617631 Lj6uTiy MBITLOMT 630TLD LoMMILD aller gL B 6rilest Gurgl
2 _iuEmIGBaMe0  HTIUBL  DMBETST  clwIenlbensd  SIHEBLOTH66IT6N
FhBHTLILMIS6T60 HAHW FHMMITL 6D SIS BT Femuulleot SIMIOHHHTH
SIWIUUIULRHBESH. @EIG YHw  BIFTe  160me0E6T  HRIMNBHHMTUIE0
STILIUL L FHIL ST SRIMNBHBMTUI0 BHIFTeniliusn@ 2 &8sdsslul(heTen S L
aumrey GMss WICxss gFamuulemed S@ILHSEUIULYHHESH. SHMQULIML UL
smImal urTgisTuYl LFCsasdaieT @eleummret BIFLOTeRIRIGEHHEHTH  DEILDS

aupmIsIUL (hemeneny B el WOWTaINTS SleusSTallbslul LGl

auemyuLLD - 36

dglensev LyGxFLD
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HeHlevs60 LyBaHFLD

uflib 160 &6l
i
iii.

vi.

vii.

viii.

Xi.

BRIMNBHBENTNUIL LTHISTULUSDEBTE [HL6UQHMNS 61(HoHHe0 (3.5.1)
OaTLyFHwnen S@iwSHumm BiFwreiliysamensd HbhoHHeo (3.5.1)

o amenpymLdl  BloeuamiseT Hog IAHBTY  slevemeoll  LIFCHFHHenien
@LbOupid  sE@IHwmm  BiFoTeuEseT  OsTLIuTE  QFHTLIFHWLTS
SBTMILND QHIHH60 WHMID Seweu  OHTLIUTEOT FLL  BLOIQHMS
abBUUSDHEBTES 2 _aTEHITL S DAMWEFHLST AH OFTLIuTer  OgefeyL e
QFwpuBHe0. (3.5.1)

BEINBMW  DWIOHSH — DIMOBSHIGTEN  SHLLLEIS6MNST Lol  [BIJLOmesor
BLeUgHMBHMIT CuTgl oMb YHW SULLEIST Senwdsiubn Curg)
GOOTLSEG goub urdilenen @Geplug QFHTLiumer  QuTmiienest
o 6MEpHITL S BMICISIRISEHSE 6UPEIGHHV. (3.5.1)

o _enieUdmIGEaT6 BIFTeuisaliul(heten o mMiehan srmdl (Soaking tank)
wpmid  Septic tank semen  HeNIBTENSHH0 LOPMILD  OEVFVH  BLGYB6NT
SEIMBUL AT HOLLMSH HBHHHv. (3.5.2 61) (3.5.1 6))

WGHwnseeren  Hewiod  sfleysemen  Henell  sEIMBULST  CFHLD
sTeLaTWISERHG  alpallusmer  ShUUsDHEG  BHemeuwmenr 2 L ey
BLOUYHMBHMEN 61(hHH60. (3.5.1 6)

o enenITldl Fneuemseilammed “C° oumnd QFHTIHOHEHHSTS HDMTL 60
UTHIBTUY  ADILHIUSHTD  UPEIGHMBUTD  WHHW  FOOTLED BT
gemuulest &mmTLed ufibgiengulenst sl LTwl ubsHse0. (3.5.1) (3.5.5)
wopupy  alzsHd  Haws  sflasmer  siBEHDIDS  SESSWID
SEINBUTET  TFmLU|LD @)L EIE6eMe0 QUITHIDESHEHHGH DiH OFHTLFUT6T
allliyewtyoysemen QHTLFFAWLTS BLISHHID. (3.5.2)

LO6VF6VH  BHIIOBET SHRIMBULSIT H6VbSH LI BHMT (& 6TIUSMEGLD
GRQUUSDGLD LWSTUBHSHHIEUSET (LP6VLD LDSHEHHE GJOULS Fnlgul LTSHILITED
alemeneysel OFHTLIUTSH SBEHHEG MOy Le0. (3.5.2)

GRUUSMHETH  LWSTUGSSILUGBLD BT  (PVEIBEDHESG DAHIED ULIgals
SIT6VEUMUI R BIRIED D L|L_ 63T (€53 DIOY: ¥:5) SBULSDBTH
(pameussLUL_(hemen HLsHemen Hiflsors GFumubBsHsen. (3.5.2 &)

2 s0eumE GammlLe0&e cpsud GeuelBwmpiLGL &Wey BT G&TLFuTet
puagnl  ssmasmen  OaTLFAwrsl  Qupmis  QEBTeTEUSHMEBT 6

SINOMIHHE0BHMENT UPEIGHSHD HmId Gumurjensy GQFuihev. (3.5.2 2 )
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Xii.

xiii.

Honell  SHEIMBMU  JWIOHH  FOOTLED  6TPled WGHbHSH  SLEIGHmeNT
Qemsami(h oIl LUFBhgmsemenl LUTHISTHH60. (3.5.3)

SIS 61T &HVbGH B GQBHLET HVBGWD — SUTWSHHemend
GOOUUSDBTET  HWILBTED  SHIeydsen OFHTLIUTS SpITulHe0  LommID
SiGenglitemLuled QUTHSHSLOTET BLOUYHMS 61(HHH0. (3.5.4)
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3.6. Bfl&1 Sy wOMID BT LTFMHLHO LEWIDMD SSIBISTETLSDBTN S I9H6NT

3.6.1. pfler Sy
Bflet S eTdlLGeUG Bifled &Tewwilub OCuends, @ygmwet wwHMID 2 ulfluied
GTHFWLRIBEHEEG B uvwasiubGSSIUbBL  gBwngeiwomer  GbToEmIEm 6l
BlenmGCoumniled OCBTHUUSHSTE 2 _6Tenm  pMMeOT@G. Bl HrsHHed Guends,
@rarwenr oo 2 ulflwed  GeumHFwmiseTr  eter 03 UMBHEMTHL
fsasliuhdeaimet. disangluamLuled Quendad GaumHFumIGlar S 2 ag6emID,
BIo, Femeu LOMMID LOEWILD, DIOVSHSHENID, LTS HewIoll LSTTHBMIB6NT, LLJ6wT
SiaUeVDLG HewIoll UBTTSHIHEIGET LOHMID LT Hymels Hewioll UBTTSHSHEIS6NT
SLFW  (GITHFWEBISET 2_6T6NLBIGHSIMeT. STFTUIeS (G 6eTHFWnRIGEeMNaT S
piler Hyeu @lAger, o ulflwed @rsTwen QLU dsamissren Cxeial, @yamwie
L flemisarer  Bzeal, PH Qumiomeid, sHearidheuwl wwHMID WS  SLSHHIH D60
o aTenLmiGaugiLel 2 ulflwed (@GeunHsumsaiear &Hp OGorsds BCsmelGumwd

QuuioreTd sHHHMH OCaTeTenlLGSaIngl. (Maiaimenriy — 24)

3.62. [BJ LOTFMLHMN GONRIBTERILSDHBTON SHLIQH6T LOOHOID SIS (LPHEWIGSSHI6ULD
(o) 1980 @evdald 47 WHHW FDOTLED AHBTT FouFFLLsHer 23(e1) LNflelest
(Weniellememotiiyy — 01) & 2 6MBTIL(HB BJ 6evmeVUTeNeT LTFMLWE QFUISHMmEV
WempUUbHH0 oMb sLGUUGRSS0 CHTLIUTE  QFHeileyubBSHSLILL (HeTengl.
SFIQUUmLUTD BF FlLGHar S (239  Iflelpsevweuns GHNHS
Pt HeNBHEH SAWWOTGW eumdsuled BF FLLHHa &SP alHsaiurs gnigul
JBIHMID FHIEBIBEHHEG VLG BUHBEHHEGH DIMUTHY  6THBHO6UT(
puflemmeid Gevmienauile Cafw BIL urilaeT sWasmend CFIHHe0 DIGVEVG
HohHOILed FaLmgl. 2017 o uGBLSHOMBESH Bl ufladsssd SHaTmMW
o2 _mIHIUbBSHIUSHETS 36 Bludser (Leaialmeniiy — 25) SIBISTERIUULIQ(HbHS
Gurgid 2013 o opewngelHbal 2015 b Spewi(h  euedy 14 HIEISH6NT
LTSATAPD, 2016 D SLewNeeNHbaHI 24 SHIMIH6T WLTSHTAPLD LWSTLUGSSIUL (B
Bl Gewalweoyser QasTLguTen GeneiBaer GumOsmeaTteniul (B DiNEmBHeT

FLoFUTGE UL Ig(HHSH6.

(Sp)wHHW  &FOOTLED HETT FemU LOMID OBSHTOTHSH TFTEISBSHETTO 1992
@esvid 2000 @D uPIHBHTHL BISH &HJ BlwsHemerd SWTHLILUSDETET S FLOLI
BLOUGSHMBHET D TOISSUULQRHBSHIL T 2016 psevl. 01 o Hadw
361/3677/16 opb Revdbs uewllUTeN] Fenug STwoTemisHDEmOW  audbCSHT(HLD
Bi$ &1& slpmwus swrfssed BLCupPebess. (Iaalomeniy — 25)

uPBCsTRL BIS 57 Bluwsdmas swrflsse @LbCuDPGhs CuTEID Sig
aFSHSLOTeN SIMaldHe0 cpeod Geuaful iUl g hHesaleoemsv.
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®) Cxpdlw Bt  ugly e@mid  UMIIlVEHMIGHHET S 2 _6TeNLBIGD  SHemes
smImBUINT Bl sTewilupG  Gswiealwedlleneil  ufGFTAILSDETS  WHH W
GoOTLed HaTy Fenuulear sufssonell sinalssede cpeod GeuefuiluLTs
SLEIT60  Usillumeny Fenuuler Sienind) dSentdall QupMphsd auldlbCHTHD BT
SJ B LWSTUGSSUULYHHESH. 2013 pb SpewngelHhe 2015 b Dy 601(H
auemy &onedll dEImBUTT 12 GLEIsaNe[hhE QuoiulL BT wrdfleeT wHmib
2015 oo opemigelmpha 17 @rmseflelmbad  OQupiulL By wrdHflsen
uflBgraamend@ 2 LubBsSSUULYHBSSH. QU uflGsrsamaiulear Gurgk 06 BIsH HI
Buww  eumnsseflar S MPSIUBSSUULYRHESHILST Dened &SI eUHLOTN).
(Vevrefllemewiiig — 26)

“o aums empEs  sHPafludar  daey  GiUsHESU
LWISTUGBSSHS Fnlgul B
“ob” UM GMUILSDEGLD alCeTa& QFwDUT(HHETHHEHLD
LWISTUGBSSHS Fnlgul B

“@” eums

“B7 euens ygew sSPefliesr tee) GQUusHEGL uweaLbGSSs
Figul B

“© ” oI QuBBOBHBHD LOMID IeUFTW  HLEUYHMBHEDHD S
QUT(HSHSHLOME BT

“om” eueNSD “91” QBHTLSSLD “261” 6UDFUTLTE EUMBBH6T6D DILHBIBTS

sTeuiluL Geuswtiguwl GBS HiflesT HILD

3.6.3. BfleT TFMLIML GREIBTERILSDBTET SieNai(HB6N

(o) @parwen gl Asaissrer Bseial (Chemical Oxygen Demand — COD)
ueolomen @HFBTIHWES LWaTUBhHH BiFled DILMBIEWETEN HTLEST 3601 6mdHH M 6N
SWWIusNGsS (esFagemw) Cameuwrner L Fgafllar  ene]  @yaFTwlet
LAgaibaten Bsetal eeliubGHainsg. QrsTwer LU Fsmisbster Caeial Lad
Fn(HBHeOTHD HTILILGBLTUIET @QEIG RHMFL LISIENILILUL SInlgul DiHFnlgul STLIET
HleBmBH6T BTOILILGIITNmD OFHefeurHSImg. BB cpeold Biflsvieen Hyeu
LAgaler o6 (GmDESULUGAGIDS. BFH B eumwd 2 ulflemIsEnEHEHL0
SPUSHTAHTGHWD. uPBCHTHLD BidH &I HBwsHDEmDeuTs BHiflesr GFaFTule
oLAgaisarar Cxeaial @@ SHMmESE 10 Weveddymd (10 mg/l) e RmEs

Geuemt(HLD.

2017 o0 opewigent  SpUleyFalll  LUFGFTHMDT  DMNEBMBHEHHHENOTS B
wrdflser uflGarsemeiuler Gurg ®HG6usL UT6VWD, LOSBTL HTeL6UTUI, LDAM 616V,
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THBADEUGHNS HT6VEUTUI, LTEUGOSHETEN6T LITEVD, HIEUIIE06060 LIT6VLD  LOMMILD
SIEIG(HEUVEN 60 LIT6VLD YR 0T @)L miserled ETE) mBlenevuleneu g
STenipul(BhSHILET DB @B SOPHSESG 25 Weveddymlenmed (25 mg/l)
IHBFSHHHBH. AFHH b &oHHafleGn Blmeowmseaiear QFwmpmenest
ReueueneyBGamelledt cpeuld LFBFTHBE (LPQYUILTE 2 _6TNHILOT FHToUB, HHEUMED
UTeLHHHBSH OBTeVETRITMNE LTI  6uedy  SeleusneBaTevTadidl  HTEIG
Blewevuleneid HTennQuiBLILSET STT6IOTE GNHH HIHHO @R6060TH HeY B
Honedll BEIMBHEF HAlSSULGIITIDEMD DieUBHTNSSUILLL FI.

auemyLL &ev. - 41

COD - 2017
40
35
30
25
20
15
10
; —e—o" @WIeveTa] 61606V
Ozzez A A o 2 W X R R AR > 2 Lﬂsbsxilailgmb /
ST GG FEFE T T O | oy sgwig 10
'bé@ & ° Q@\o 6&@ $,31— o%b » \\& \YXQ}Q, 0{@ Qo% D Q & X 'z?& 7§@
. & 'S{:{_'b R @ 0& &\\?} é@'b ) \z\é\& RS ng \OQQ
y @S'b T SR &7
Q'b

(o) 2-uiflwed @pamwen gL Asaisaten Gxeial (Biological Oxygen Demand — BOD)

o ulflwed @paTwen QLU SFamidbsmen Cxeral steiuhougd BHifled ILmISueTen
&TUST  FHlWbnsHmeN  JPIUSDHTE  HIGHIIRISBEHHGHS CHemeUWITET
QL Falar eneur@. BHiflsd SLmISujeiTen &Tuest &L GQUTHL ST Diemey
aFsfle@n  Quresd oI QurplLemen  JPILSDHEBTE PG EGHLD
mlewTenEIS BT HiflevieTen Hreu @l fFenen Hawors o LBWTHULBHHIF DS
BHET  BTJEWIOTS  HTUST  FHWNHMBHET  DFHBOTHa6TEN  BHifled 2 ulifluied
@rarwen @LUAFamibsrer Csenal gnbHeomsd STewlLbBL. 2 ulfluled @yaFmulet
eLfsaisatar Cxetal HafleGw Curg mfler Hyou L Haalar eney
GmpuWd. GhBleney BT eump 2 ulflemseie @eOumbEF QFLDUTLIYMS
SLUSHTATIHTGHID. @6 cpeold 2 ulfluied UeLUMNBH HETWIDGHE LTHHBLD

goupw. (Vetelmeniiy — 24) auflbCsTHL BisH HJ BuwsHnsmweaTs 20
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urtend QFaMACTLIged 5 BrLselmier 2 ulflwed Gramwen L HFaibsme
Gzeitall @ SHMBHBG Tnlguleney &HIOTT 3 eveVEH 4 WOeLISTTD Djenailed

srenitiuLed Geuswi(pd. (Vestefllememriy — 25)

2017 o0 peiged QBTELSTEITEN6N  UTVHHIHSHAD  QupiUlL  BF
wrdfleeilsd o uilflwed @rsrwer @LilFaidsren GzeaTal @ SHMHEHEG 4
WOleLSITTLOEITED HTEIG Hlenevenw HTeTQUNHHHHI-

auemyLL §e6v. - 42

BOD - 2017
8
7
6
5
4
3
2 @uwieveney  6TELEM6V
! T EVEI I /
’ oS3 3
Falgll
%{\b"g %{\&g’ Q){\b"g' %{\(\,03' < é«* éé {\bog,é\b‘b {\8,5,%{\503' 'bQ}'b*O\\'b &\O@‘&Q}% ny {\&g, Moy &l
K
PRI AN AN ¥ P \\'b% 2 @ @ W \\?‘o‘z’ & & @
X 'b$ & Q\Q/ 'b$ o \$Q/ & \‘\Q’ A3 & @
\’56\ %@5 'b$’b éo Q,:é\ Q & $® @60 A\Q oj‘;b o(\
'z§’b N %,bk N £ 0y N R sj\_0\\
Q’&
(®) pfled simSuweiten Hyeu @LHAgear (Dissolved Oxygen — DO)

ueLBeum euTwEHeT Biled BHwIHin CHCBeuemen @ FFer Hed LyHment
BLHMG eudsdainadl. Bfled sLmSweten  Hyeu gl fFeler  seney DO
aelu(pdamgl. BT euTp 2 UlflemIseT Hwg FuTsFs CHMeUdEHHETH BeleuTm)
Bfled semyBaleTen @QUdFmenBuw vweuBsaidaimer. BHifled LmidSuyeTen WOHH
GODHS @LIFET SeNenalll UTHEBTHHS OsmeTten (uirg Gurdleaipeno B
oump 2 ulflemseEnd@l utflu urdlemu gouBssid. (Meateimemiiy — 24)

QL Sgallar oene] Gemmdaim CUTWE g Weaiselar BhH D FobHdbEg umfw
ur@lenu  gNUBSHSRTDE. Bfd @ SHmBEEG 01 Weoeddlgreny ailLdb
GmPHS Hyeu L Fgallsd @mdlev wenlsbHumeomisear arseaT surpdlern QUITLLSI
Slm6l LD 6301185 (& LD eUTWILILLD JMLIL 6VITLD. oL BHT(HLD L) Y]
BluwsHnasemweurs 25 urtenad QFamdBrliygsd smibsd RLAFST @ 6SHMHEBE
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SODHSHENE] 6 jevevdl 5 WeLeIFFTD SmewriuLed Geouewwi(hld. (Nesiedllemevorii] —
25) mifled oiLmiFueTen Hyeu L Fgellar lemey GemmeusnLdein QUTLEH BT
aump 2 ulflemmiseien SFourshdn@ urflu urdiy gouBeusiLe CHTHDFTm6vEH
B06YB6T  BHHLAT  HOUUFH Releumpren  Hlewev  goUBGUSDGHS  STT6RILOTD
DIMLOBIBIMG)].

SpagnL ll uflGanamen MSMBHEHEBEM0OaITES 2016 OO 2017 &l
SLmi(hEHeMNe0 Lewell @uimaled(mbd Gamevsiarmensl UT6OW eued] GupUULL B
wrdHflsefar ufiCarsamearuilar Gurs Bfled oILmdujeten Hyeu L SFallar emey
R SDMHBES 5 I6VVG 2 618N GMMHS WeLeIEITTD Diemalled HTeRILILL L 6HLD

DIUSTNHBLILL L F).

auemLLLD @60, - 43

DO- 2017
8
7 ‘—N'*—\/_._._.‘\\
° ~
5 Buieveney
4 6TELEN6V
z eveddlymd  /
1 Sy  Falpwig
0 10

FONRC RGO SIS ;\\b@c .\&g’ ((Q}‘\* QQ}C\ . & & RO e R G &

N SR D ISR R NI N SNV C A AP
WL LFIFTARL L LSL T LEF
P F @ S PSS R @ @
@Q & 'S{\'t- > 00 «\"b & Q@'Q < 'bbo + °3‘;b &
EAPC N S F X R

") Bl sevmsed FHestenwo (Turbidity)

Biled  SILmiISweTen  Qeupmis  HEUIBEHBHGL LOLIULTSH HlGweni  SIBIS ST
sTyenions Hiled gnubGdeain CsHefleupm MHeney HEVEIGN SHaTeND eTaTlILBHETDE!.
HEVEIHED Hlewsv gmUBeudHed LmIsefIysF CQFasaId sTreiseants Gsm, Fad
O6WT, SIOBT  eUMBH6ET LmmId LWIFFOFLImssETHI  LwWeTU(hSHSUIULL 2§
AUMBHET pdwer  sTewilL(bhIaimer. &hey B REMICFIHO WLOMILD B
Blenevsenenr  Siguiedpbal  HwH 2 _ewieysh Cohemeumsemen LisHd OFuig
Qameepd 2 UNflmIEeT SHTFEOIOTS B HVEIGN FOUBDBIDSHI. H6TU|LILbD6 60T
SIfIlY, DT BBV, LOTENSHHHHN  JBWH0 QTP  pdluieneu
STTEIOTHOD B H6VMIBED HLBS SIS
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BT HEVEIGBED HIJEUIOTS BHFeeT GmmbHene Gl @efl HeLlusred Bis
STUTEIGEMNT UJDLU6D  (GemmeuenL Seimgl. ueoGeum Hewioll  QurrLsefemed
Oeulid o _MehgiubBeugemed Bilar Geulll FHlemev HBHEHSIMG.  H60MIBHED
Blenevenwl gOUBSHHID STUST  FHIWNHMBEHET  HTTEIDTS  [H6v0T6o01HIH B 61601
cTenienllbend NHBFHHEMFH. HEVEIGED BT UWLSTLUGSHSLILULD STwiond QHTmm
GrmTuIseT UFaD SpUSSHID STevILbIGImG. Hyeu SHewioll QUIT[HL ST 66N 60T
GUTFSINGHS HOLOW gNUBSHID ACHBousmen T (LPLeMLB6T  LPIQLILIL 6D
Gurmeriny GOTFOTRT  HTHEBHEIGET STIIDOTE  Leibeiles  OFHTend  (GHMHMbHSEI

aumASmgl. (Uereflenswriy — 24)

aWPHCHTHLD BidH HJ BULSGHNBMOUTES Bl HEVBIBED SH6I6NLD  6T6OTLILIHLD
BMISBam  OBLUGTOWLfléd Lidigy (NTU) oifayuw oeme) 5 Senelsd
sreIuLed Geuewi(Bo. (Weviefllemewuiiiy — 25) 2013 b SyemwiigedhHLH 2017 b
amih auemy uflGFTemeand@ 2 LubSISUULL JmaTHH L EIS6MNID Bl
HOEVEIHED SHETMD FHTEIGLD 6T160m6v GBLIGOTOWLflé LTTigly sev@set (NTU) 6
(WH60 83 euemyuilevmen iF Fnlgul 6T60EMEVMUIS QBTEUTIY (HHHENLOEMU! DIeUHT 6D
PYBSSI-

aemIUL @6v. - 44

Turbidity- 2017

90
80
70

40
30
20
10
0 @uwieverm 616066V
K FFFLE LS EFEE LT F R i
S F o o T o o off o P S S TN 3y (T /
& PP & 036 X 'é\“@ S S Q‘\"", T S
FE T T T & sSpmy
& E TS T Fe®
& GGl 5
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(2) Gurszs Camed@umbd (Total Coliform)

BamellGumd uSRFWT UMBHET MATEHMBUILD @SIMTES CHTHEGH CQUITLSI
Slslsuemsmw GNUIbBeausn@ Owrshs Cared@umd (Total Coliform) etepid uHLD
vweaubBSSIUBEEmG.  CamelGumd udbleflwm  seiubheoug LOeNSHET  LOMMILD
genewl Qeuliud GHmd o _ulflomiseilar 2 Lelid wevd siflayseflevd LoewT
STOUTL UGHBeNID oTFMLBS BFeVID euT(pd Fev euend LHLfluITeSH6TT G L.
Bfled GamedBumd udbleflwr STERILILGLOTUINT DIBHmeT AWIOHH LGH D660

Grmulsemenl UTLILGTalgul JeneTul USeFIuITeSEIHLD & TeuuTLILL 6VMLD.

GamellGumd udbleflum eumaserilsd @MmFey ealldaiar HmID gemerw Geuliud
GHH 2 uilflommiseiear 2 Lejsd eumpdlarm iBHCeusmen DioujHeilet LO6OSHHIL 68T
iG] GHVIL T HLEIMME. DbG UbFWT euenssmen GDOIULNBasNE Lised
BamellGumb (Fecal Coliform) etepitd LD LWSTUGSBULGUSIL 66T RHSH Lidblefluim
aumad Hifled sTewilubougdl Db B LBl SievevdH  alevmIGHHeMST LD6VH
B106yEaMerTed LTFMLHAHUUSDEG @ DLSTTOTGL. oG DHMID 6Jen6sul
o wy 2 L6 Geulu Fplmevenuwid QBTeniL alevm&HHeMaT wevlomerg Loefgefler
FHTHMIHING OEaD SpusSHTar CHTUIs STalsmend OCETaUI(HETONG. H(HL 6T
VGHHMND HVHHF OFUIeuHET cpeold B BmHmuls STalHET LFeUsLNL U|LD
FrHHWD sTevliubGAmG. Wweld wensHHe0 FeobwmGersveom, Qameorm, igGerm
EMLIJ61, GumeilGuumr EMLJ61, 61@&mm L6, iU, dlwimiguur,
Afler0@LTevlfliguid, G&msdll Lo, eulLl yup omLd umed ylp Spdlul
GrruisaTel HewewmId®seT SrewLLGBSamer.  ChTuleTen  @Heuflet  L6VLD
BOHLET  SOLUBET  cpeold  GrmuissmalseT  Hfled  smewilubBl  SpUSSI

srewilu(bhdaGimgl.  (Meteienewiiy — 24)

aufBCaT(HL BIsH &J PwwsHnsmwalTs CwrsHs CaTel euemnd LGeFlwIToS6T
s owidlss scavienismns @m L SpmmesEd AHampu emey 10,000
eTemID L L SFHe0 smemrliuLed Geuswi(hd. (LUevteflemevoriiy — 25) 2016 wmmid 2017
aupLEBISTST  opulaygml.  ufiGFTHMmET  SIMEMBHBMOMTE  LDAMDIED,
SIBIG(H6U6V6L LTeVLD, GEBTevaiadiTensl LTV wwMMIL 2017 oL opewi(h  6udh
urenel semigwl UF8sasdled GupiiulL By wrdflseisd Cwrss Comel suma
udsleflur ene @ SPMHSEG 10,500 QFHTLSSD 15,000 WeLeISFTD enalsd
&STILIUL LG OaTeveaiemens UTVHHEDESG SAGEHBSH OGupliulL  BF
wrdflsemens  uweubhsEH  CumGsTateniul L  uflCFTHMBIHT — FLOUHSHLOT 6T
SN EBMBHMENT DlUGHTNHGD QUTIDSHI DImTSHHIL UFICFTHME DN 6B ETHLD
GNHs HTEEG Fmevemw WmasssHF OCFammlus  savsstuiaisr  Gumg
o _mIFHIuBSSIUL L G|.
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QemLLLD - 45

Total Coliform-2017

© © ©
& &P &

o @s'é{@ b@,@\- b@&

S &L
L%

6;6‘

o)

@uievena]  6T6LEM6V
10600 Eymd / eSHmI

10,000

(2s1) BfleT TFMLWD 66y

Cun@Iui'L omaiss  Senaihamenuw ufiGFrdoa@  QuTpg FHTeus

SHOMWPSSHNHHGH CBTeLaTIEITENa LUTEVD 6uenFulevmen Henell SmienBUTET B

gngmyent &HHafiider deeny GuUusmBat GefllusmBst ievevgl alGaims

QEFwHUTHHEHHBTH

uweTUBSHSHIeuBHHEHT

STTLILLONEVM6V 6TRTLHI DHeUSTENBBILL L G

uFlbgien] &6iT

QUT(HGHSLOM 60T

mBlensouileo

i AW  FOOTLO HBTT  Femuulen cpeold Senedll  BEIHSBUTST  [Hifl6wT

@Gewialwev] Foubsmer WA (B BLoyEmBH6T0 36 jenaihsenenud

LweTU(hSBHIUSNEG CoHmeuwmen eugHaenenr  QuDms  CaTHUILSDHET6T

BLOUGHMSB 6T(HHDH6V.

ii. auPEBHTHLD Bid SHJ HBuwsHHenen FULFHUTEHGUSDSTET  HL6UYHMD

61(HHFH6V.

iii. FEHToUB HMM(PHLD, HHEUMED LT60HHe0[HHEH CHT6VETEITEN6 LITEVLD 616N

@rartwen QL dFmibsrer Caenalemul HTEIG Blameoulsd eneuddmLLSmasTet

BLOUQHND 61(HSHSH6V.

iv. wam eTevalellHbH OCETeveTaITEN6 LTV  6uedY 2 ulfluied GraFmulen

Lfgmisarar  Cxelal HTEIG Heneoulsd E060TDD  EHLILSMESTE

HITJEOIBIHENET  SEUBISTEMI0 LOMMILD HHMBMOW CHemeuwimen [HL6UIHMS

61(BSHSH6V.
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vi.

Vii.

udb @WTelel(hhbeH OCBTEVTEITENE LTV 6ueny Hiled SiLmidueren Hyeu
RLFFST o6y HTEIG Blemeoulsd 606060 GHLILISDHTET BT U0IEIHEM6T
QOTRISTERI60 LOOMID HSHDHNOUW CHMeUWITET HLOUQHMS 61(HHSH60.
LOAM6TEY, DIMEIGH(HEU6V6D LIT6VD LoMMILD QBTeVETaITeneal LUTeVSHHMBHBL BT
LOTFNL OUHMBTET  HTJ6IIBIGEN6T  QDIEIGEWIH — DHMOSH  HHLLSNSTET
BLOUYHND 61(HSHSH6V.

1980 @1 47 o Revds Bxdw  &HOILED FLLGHemen
BTVSSDCBHDUTDI SHSHIMIOSS60.

&lg Bflar srHHenet uTHBTEGHWD GCHTHHe0 WHHW SHOTLO DIHBT]Y
FOUUIRTTEL  &DOIL6D  UTHISTIY  JADIDHIUSATID  6ULPMEIEG M EBUT60
@auleurm  OCamingrensoulelmbaid  GeouafCGupmiinbGdeain  &Wea mfler
DIENEYBEHBEBTE  DIGMOI(HBEMET 2 _6IT6NML &G FH60.

Glg BT I  OsTLIuUTE @DEdmUuBSSUIULL  SHTeaYsHemen  LSHHWw
GOOTLED SDHBTT  FoUSGWL B  6UGNEIGET LMD  EUIPSTEVENLOLIL
gemusGW uflorsOsTenend GFweaTwenpnOwraTenm gmnubsHaH60.
GOHOTLED UTHISTUY SmIodlusHrsHensr Lsilla@g QaFwerpenmullenst
wemplubsBINSNETE CurdhHu peneniuleteny FHUGBESHDH6L.
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3.7.%19 Bflewen GuDMSOBTeTET6D.
B9 BITEH DMANGHH aNFH UTEHHHMHID Q@ JlglienL g CHemeuwim@GLd. Symoll
yCaamisaied SigliLenL. BT (LP6LBIGNTES HeWIMIBET STEOILULLTEYIWD BBITUIUD BT
QULDMRIHED  (LPEVMBIBENTS HEIMNBHOT, @WITHEET LOMILD urflu Bisd Chbamisern
sTeulu(BE@MIT. &b B (LPEVEIBEHGHE NH 6V, 6leVEIGHS6T D6V  LOMMILD
Goumitd HTUST LOPHMILD STUGT DeVeLTH HIleydal el LILBEEImest. R e cpevld L&D
SLUSHSTeT CHTUISHTAN HIEHIERIRISSNT 2 LG DHUSHH STERILLGIITNEH. B6laudHisHd
BReneTll  UhGHUBET (PEULD 2 _ewieyd  (GMUI  FoubsuulL  CrmulseT  emuL
UTUILILETENS]. BFHMTe0 DFHDH Hilewen &FHHD QFUlg QevEImsd HJ Hevdsd SLS
614 Qe SleMeBHTVBEHHHMOMTS (Letielenswiliy — 03) LHBEHDHEG 6ULDBISLILIL 60
Gouewwi(hLd. Henedll FHEIMBMHU ewIlHH LTSI Gl B FHeHHHFIY Blemeowmiser 02
SIMSHBLILL (HETEN. jened JbUSHFHB0 B &SHHBFIY Blenmeowd wmmId UL igasv
By S&HHSFUY Blemeowld Spdweteneuim@G. BGed LrETew FarshoHTensuled 80%
aiprGamflar opluemLs Gl bis BHeweu  Qeummlest  (peld  Hlewmey
Qruwutiupdamg. Gl BF Wetugeurdsd (Sedimentation), eugdzseo  (Filtering),
HmOprdeiser vwetubhshseo  (Chlorination)  ewpsod  swry  uGSSUILGISTDGSI.

aluTEIS6T LN63T6u(HLOTM

3.7.1. o9wuszsGa wHDID ulele B &SHHSFY Bleneowrsiser

(@) &sLBd 5 eumLEHele @Qeualgewi(h &SFHHSF0Y Beweowmiseian B
&HHBFIILY [BL_6U19 &6 BB (6Th b BITH uweTuhSHS UL L @yaTwel
OQurpLaeflar QFsvalemer &mHHD O@meTepyd OuTg &SHaFUIDETS
@raTwerl QUTHLBET ILEIHOTE CTHHF CF6v6] DAHBHHHI6TENHIL 66T
@raTwert QUTHLST SFSOTHI LWSTUGSSUUBMISDEG B DHFHSHBHLOMHE0
SIHBLOTH BahHHCH SBIT[JGUSTLOM (GLD 61601 SluSTaNlbSULLL G|
@zengliuenLuled  wusHB0 B  &SHHBFIY  BleweowsbHer  QoTsHs
asHafllng QFevey 2015 b pemwiged huUT. 879 @eVmHbaE 2017 pid
SLemTge0  ehum. 929  Wlevelwesr  eusmywjd uligellev B  EEHHSFIY
BleneowshHed LWSTUGSSIUBL @rgTwetl QummLaefar oene (WwenmBu
S0 17% Qenmepitd emevld  37% @ewmeid  GGenmfet  74% @ewmeyid
s fHaieneng. @ ergluemLulsd @yFrwerl  Qurplaeflesr LweLTH
&LbS 05 eumLmEISMND HBfHHEF OFONID Hlew6v SBMEUOTLILIL L 6HLOWITED
BT  SDIFSHIOTGHWD  HETHID  UHLTBID — HHBFHH — 6UHSBIGTETENLD
SlugTailssiul Lg. Buaid @miFwurs Bflar ssHefliys CFeveurang
OaTLFAwns FHsflbdamenoulsimed Gl B 2 _musbHasrear CQFeveme
BmiHuled euTgSmBWTENT &Hiodd Gouswig egnUbBIH WG STERILLGHLD

LMHOMTH UTHBLOMET HENEVENLOWTGID 61601 DHeUBHTENBSUILLL .
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Ul G161y & 61T

2 NuUGSH Sleewer IFBFIUBNEG CHMEUWITET [HL YD HHEM 6T
L Ly BPlope OCaulusmnE@ GHMeUWITET [HLAUIQHENDHEHEN6N
61(bSHFH6v.

B SFSHHOMLEH0 omid B  &SHefUdnsts  GFevail LU
@rarwert  Qur@lseier  Senaled OTLFFAwmE  gmUEBLD
P FNenevrd GMOUILSM G LoMMILD SHUUSHBTH 1Y)
(PEVEIBEHBEH  DAHBD  emwh eTen  QHTUIMET6m 6035 6HE BT 6
GOHOTL6D  UTHISTUY  SIoHIUSHTSHmeT  eUpmIGD  QUITIpg
oo ysiiles@d  Qurugl SsusuaindlusSrmiseiler  FUL
FlLmiseler QFwpur@ QHTLIUTE OFHTLIFAWTs  SHenrsmeniliy

BLAUGHMBHNEN GLom@smeTeme.
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3.8. ®onal BEIMBL UeTenSHThIlmel UTHSTULSDETE LOGaM QFwmmlL L rEisel

3.8.1.

3.8.2.

3.8.3.

SN SEIMBL LIGTNHSTHSNTL  LITSHISBTLILS DS 60N S LD

HoNeNll BEINBL  LGTENSHSTHHNDIL  LUTHIBTHHE0 MWD (LSBT ENLOSHGHIeUSHHMH T 68T
wHHW wHMID BewiL &mTev LeOGeum SHIUTeTfle 2 UTwl WMHMID D(IPEVTHHSH FHI L LD
2016 OaTL&®WD 2020 QIMHLEIGEHHSTS QUDens alemll uTHsTUIDET FTouCha
eamwsdermed  (International Union for the Conservation of Nature — IUCN) 2016
S JeWIged SHWMTHEHSILULYRHHSSH. RS HLHMSHH Swmfle@Gd Qureps 53
dysrenr umismeilseie uUmSealy QUDUIULRHBHSHILET RHeT S epuT. 7,872
Wevellwesr wHIILLUC B Mysmer 05 Grrssmissar OO 69 QFWMHUT(HSM6T
Cewmpubhsecsd HLOLUULYHBSSH. BF I LHMNHSH SWTHUUSDETS LOTSHHTLD
ehuT. 7.9 Wevelwenen SiewidlsHs QFHTend QFeval LUl mHbSHS. (Leralensmiliy —
31) seusatuing HaHwain senell SEIMBL  UTNSHSTHEMI  LITHIBTHH0
OO  (PBTEDLDHSHIUSHDSTR OSB!  oMMILD Hewil Hmev LeOBeum  SHyLiesslest
2 _uTw LMmID SWPeTHES S L 2016 — 2020 (IUCN) Qewmurl (b mlemeoulsd
Re0oTH(HHSHMMU SUSTENED (PIRHBHSH.

sonel smmauist Gsueien Bemeoulenen & (BULUGHSHIUSDBTE S LID.

oonedll  BmIMBUINT  GeueiTensd SL(BUUTL(H [HLEUYHMBHEHHBTH  CLI(HHO\SH([HHH60
FHenemibsensHeanmsd 2015 OaTLssw 2017 euemywmer  &mevlILGdHullanien
QFwpuBssiu’L 37 HLmsEpssTes AU LULL QFevey epum. 464,450,197
&M HHBHILST 2017 19Fwuy 31 euewy GFevel 'L QFTens pum. 29,768,341
SBAHHBSHI. 2015 > SewngedhbeH 2017 > DLewi(h UMY S LEISHEHHHTH
wAILOu' L s OCzTewsulsd  (wempBw  50% oD  24%  WLISATLD
LWSTUBSSUILLQHHSHIL ST HT6wl aolafllfed  sTewu@BL  FULFHwmen
dr&dlemenaen smyewions QUAWTOSTL B UDUSSHHST BIFLOTERT  HL6UIQYHNHH6NT

2018 TTF Ul SLTOLISBULLIQHBBATEOM6V.

yerGymawid &MHomLed urgisriy GxHw Gsusnevd HiLLd

BeneuBupmer &HOTLeN6L @evmmauied gnUbBHSHID ChTadled prbldaiulL &5
HLLHHO 06 yidu elwgd FHeWMEBeT 2 eTenLsalul (heTener. eI L SHHMaETen
AU L GFevey epum. 22,775 evellwesines QmbHHH. (Ueieienswiiny — 33)
@5 HLsHear S GMUILLULmHBES 03 Speuskl (paTalflento &HMTLL LIyFFenest
RIS  cpeuld Henedll BEIMHBL  LGTONMSHSTHEMII  LUTHIBTHH60  LOMMILD
(WPBTOHHIUSHDMSTET 2 _uTwdh HLsHmer SwmfeHseo wwomid CFwmUbHESHSH60
aHTUTTSBUULQHHSHILGT DIFMETer QuTmIiys gam Geuewtigul BImieusstd LoSHHW
SFOOTLED SFsTy  Feouwm@Gd. s HlLsHmars 2016 OsTLEHD 2018
aumIHGWTe  aFjurfessiul L Quorss wHIGLGO  Qumiod  epum. 121
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Wevellwenm@d. 2017 &wuy 31 o Had eauewdy @F HlLsHar &S B
LweTUBSSUILLI9(HEBHTN606m6V.

3.84. plevasdp K7 euen SlelmSHS H LD

Aevminauled Mlev BT euem SelHSHSH OMID (PBTEMWGHBHIUSSHDBTET  LFHT60T

BINICUETION S BT 6UGNEIG6T FenL [HeWIL &HTeL, SNl db HMeD OMID (HMIBI HT6V

SlgliuemLuied mlev BF oITuIFs, SIalheHd, UTSHISTUY LHDID (LPSHTENLDSHJHI6ILD

QFWIISNHTH ueLBeum FHLmiH6IT II(PeOLIBSBLILIB S STMEDT. BTGB\ 60T

BxpemeusBasmu mlev BT alehepmen FHwmenr pulasenen GnOsTewi(h @eubeum

Blev BT UMBHGHWD FONSTS Bleweowmd QUDMSInlgUl UTHISTUUTET HFleT iemalenest

STOTIILSDSGHD DSHET STTEWIOTS JHULHInIQUl FDMTLED FTibHS LyFHensnsenen

GoPUUSHBTHEOD CHremeuwmest UfbHimIHeT eaupmISLUGSSIDeT. &LbsH 03

UHLMBISET QHTLIUTS BT euenmiser Fenuulenmed GmOsmeremiul (hemen S L BiHeiT

QFHTLIUTS LIeSTeUhHLD I WMBISET DIeUHT6NSLILIL L 6.

() sonell SEIMBL LTNMHHTHHI Hlevdbdbl) HiFled goUBL (Gsuallwed LommILD
o6y FMJHS LOTHMEISEMET SpTTUINSNBTE @ HLLGHHMBTH 2015 HMID
2016 opFw  uBLEISEHSSTH ahum. 4.5 WOevelwear QFeve] HIIH
QFwiwnl i mbaBILeT 2017 1gFwuf 31 b HeHun@Gw CuTpa DibBIHuUled
epum. 2.78 evellwent LWSTUBSSIULIRHBSSH. (Uateflenewiiy — 34)

(1) Fonadl EmEIMBL LTNSGHTHGLIT OFTLFuTer 25 wrdHfl @LmseT SLmSw
Blorers QHTGHHOWTSID DAMWLSBILLBETNFHIL T @ UHLHHD BTG
FLMUBET @ et cpeod B wrdHfleet uflCardbsiiubdaiper. @  wrHif
BLEIFB6T 25 @0 10 @LEIG6T Jplponen SHewimiseT mmId elehdflw 15 2 1b
generil HewimiBeNTG. @b rHfl @LmiGeT 25 (pevld  Honmell  BHEINHSL
UeTeNSHSTHEST 2 Wihsd @LEIG6T WLISHTD 2 6TeUTRISILLIQ[HHSHSHIL 6T
STOHS BLEIE6ET 2 6TUTEIGLUULTHSH SHTIewions @elallmiseflsd mlev mifler

SI OFHTLIUTST SleusTailysemens QUDMIS ST (PQUITSI.

(®) OsmfmaTensvd &6y BF cPeOd SeLV6VH Gouml CLPEOMBIBET (LP6VLD  BH6VT6uT
FEINS TFMHLOUSNG HTFewIoTsalBbs Gumurly BmeE egonul (heren
Uty eIhSHene Hev HBewrdh STohdueTeng eeaugs unp MbH Csmeen
WQUITEGHSS!.
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Ul g16m1y & 6iT

i. ool SmEMEL UNTMGHSTEHAN SHTHHS BLEISTL Hev KBl Syw  ummlul
Spwiesenen GombsmeiTenev.
ii. FlLmisellar GNEBasmetsmen MLBHHOBTETOUSNBTE LHAIILOULL B

uweTuTLIgened  (LpesT@eat(hdhdHev oMM (PetBeiimm opule] ComGsTeTensy.
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3.9. plmeowmen SNlelHSH Revdend GrroHd Gb(HEIGHSH60

Bleneowimenr  SlalheHEH R6VHGHBEHHBMONTH FHEOHBGID B OOHMID HSHTHTY
Bremeusenen  QUDMIGOBTETENMED MWD  SEUMMNIBT  BlEMEOWITET (LB EMLOSHHI6USHM D
o MIAIUBHH0 SMHOTLD L WBIST FOUBSIULL SgliLenL wHMID We (Lpdbaélul

A&ETGW. (Neiaiememiiiy — 06)

3.9.1. Bl FTSHHME LTHIHTHSH60

2030 oD WL 6MATED B LTFMLHMVS HOMBH Bflesl HyHHenenn HEFHSHe0,
SLUSHSTEN  BhFH SrFTwen MWD el  QUTHLBMET  DISHDHMEL LMD
GeuaflalLeney BeLeOTOHTIOGH0, SZHHEfEEILLTS W6 Bilewen GeusfalLenevd
GMDHHL LoPmId  Bflewest Ruwieimeney 6T HpmS  LOOHMID UTHISTUUTS L6
uTeumens@ 2 LUuBSHHIUSNG HTUTTSSULUGSRTDSH. DSSMQLUUMLUTID BEIE
a106y Blewen UTHSTUIUTS FHHBFHGW Sl6N6e] LOPMID SHTWLTET B DILBIEW B
BxpsamIE6M6T cTemionidamnd QHTLIUTS SHeuaid OFaISHHULGSSTDSI.

3.9.2. 2 _ulflwed @BTGHBMET LITHIHTHSH60
2020 YD SLEWIL6MATED LDENEVEH6IT, 6USILI LIFLDL6D, FJ [BleVBIBET, HHBRINDBDHET, [HeL
B LMo  aled SILEIGEOTE  BHHLST  OsTLjumen 2 ulflwed QTG HEemen
UTSIBTHSH60 MMID WeT @omIE CFuIsHen @HH L oA S ehTurjassliubhaaima.
BJ FTihd &OOTLe0 OaT@GdHseilear Bleolugiied gnuBl sTeLHHMHBHMM LOTMHMEIHET
OsTLIUTS H6eueild CFISHSLILGSSTMSI.

3.9.3. 5jeuBs5F @sGHIMmipL MHEID Bwevenailenet aIILGHSH6V.

2030 o0 eIl enailled BefF CFmfleHdHev, FHHBFHH0, Bflener allenerhImeniL 6t
urelldbsev, sWley Bflmer &HHBfHH0, WeT &M, WeT LWETUBHSHHEISHST60T
QFHTPOHI LD 2 UL B opmid &STHT] euFHael QHTLIumer S LESaT ommid
QFWHUTHBEHEHHTE SITNHSHWNLHFH UHLD BTHHEHEHE UPEISLUGBLD FTauBHa
RSSO  Buicvenalener  uILILBSHHID 2 FHelsenen  IHBFHH0
HTUTTSSIUBLD R B6VHBT(GLD.
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3.9.4. wésefer LEIS6LIL
B LOWID  &FEHTHTY  BLUGHMS  (PSToLSHIuSH0  fCHF  wodserilet
umisefiileneor 2615 (& 615360 LoMMILD 2 _galsmenll Qummis OB TeTen
aHTUTTSHSULUGHITNE. @EIG BT WOHMID HBTHT] (PBTMLHHIUSENETS 1ITCHF
&SHET  (GHUBBMeN  URIGLsTaTNF  QFUINSHBTS  DMWSHSLILULL  LDHMID
QFWHUBHHIID OCBTETNBHEHLAT dnlpul 2 _6TEpITL SN  Lfleyseiler elemienisema

OaTLIUTHS Heueild OFa)IdHHIH60.

Hesteubld el WBIH6T SieuUBHTevilddLILL L 6ol.

GH0sTeNd WOHMID HIECBHLLS HeneuiobsensHarmed Bensowmer ilal[hs s
6.3.1, 6.3.2, 6.6.1, 6.a.1 wwHMID 6.b.1 BEVHGHBEHHHMOMTS SYTLOLG HJ6LDH6NT
FojulssUULYRHesalme.  ACHBuTasm  @n  Beveowrmenr  Slel[hH S
BVEHGBEHHEG gomeuTml Himieust FHuled FHpsenen DWWHHIH CBTETEUHMST 60T
SLWSHHLD GurdHwerney BomOsTeTemILL TS (HHHENLD SlUSTRNHBULLL S|
(Wesrefllememtiy — 35)

uflib 1607 & 6iT

1. Beweownen SITelHHH BevdHGHHMmeNT AMLHHIOBTETUSHIL 8T QHTLTUTET LOHMILD
SLTWUS  FHTaysemenll  QuUDMIGCBTETEHL @@ euUf(penpWTE HeNedl  HEINS
rFmLeUmS  HL(BULUGSBIUSDSTET 03  LITHTE  6Tamienibd(hoHden OHTLIUTS

&HEUTLD OFNISHHIFH6V.

o gmlgmenimeo - Align — (HHw &OOTLD FSTy Feou, 2 emEnymLd
SiMLLYE6T, QT 2 Fflenowmenjser, QUTHIDEET HMID DT HRISH6NT)

e QewmubBshdHe0 - Implementation

o sloumIUD Lleenmed BmMISHeL dnlLmg — Leave no one behind etamid

eTeTenT B[ QBHTLILID H6uaidD OCFIHH60.
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3.10. GzTLjyenLw FUL FHLmiSel

3.10.1. CaAw HMHOTL6D FLLID

Cxflw ammTLed FlLGHa 10 (), 23 (1), 23 (o) wopmid 23 (e1) Wifleyser

eLP6LLD

SIN(paluBSSUIUL IR (HHS SIDILOH B 61T OaTLFLI60 SIGUSTEILD

CFSHIULLGE. B OsTLjurs Keeumd ol WkiEeT  Sleusmeilbaliul L er.

(Wevrefllemewtiig — 01)

(€1))

(=)

1980 @evdbsd 47 Bh8w FOOTLED FULHHme HhHHHwenwliugm@ 2006
SpBEOL. 03 b HaHw  oiou/06/1346/221/024 Reved  DIEDLOEFFTEN6M
Camflama (WeaTenausslIUlIghbs CuUTHID 2018 aFuf 31 Qb HaHwum G
Qumrapaid UL FHHsHHwemossliuligmassaleoamev. (earalenemriy — 08)

SHMMITL 6D FLLGeut Aifleyaseit €LPEVLD SINsubSSIUL (Heern
AlHHHNBmOaITS WIFMmLWF OQFlww sryeiseilar  Senaler IO
SILEIFU6Ten  TFmLwWF QFluw srrenisafer lglusnLuled &L L 65D
QFVIHHID (pmMm BFH0 2 _6TeMLGHIULIQHEHAT0ME0.  SHonell  HHEIND
OTFMLULD  (PHDULET  FOUBSBOMET  FH60  aLWEIS6T QBT U6
uflFevemestuilest  Bumgl SHTELAUTUISET DleVeVH HEITLLEGNT  eudluims
GHHBFHBUULTSH 1060 DIeVeVGH OFHTPMFTMEVS BHYDBET DIV6VHI [HFGH
@raTwerl QurpLeemen HvHE  alLUuGeus Ursrer  Seusreilurs
BHHSHBILET BHHBTH GHHW FHOHTLED SHBTT Fenuulengid 2 6TEnHymLd
BnieueTmisafarHid Hemeouilh BuUTHTIOED BHBIHMD DHeUSTHNGHILLL FI.

3.102. myd uwyiier SrH@ILer QSTLFUUGBL SHOILEd FLLSAmasTen FlLFHuimer

Bzemeusmeit

(@)

GOOTLEMEVN  UTHISTHH0, (PSTSHHeID CFuished wopmid s0elmHsHs
QFWIUSNGD HFDMTLEJET Blenmevenw! (WenmLLbBHH0, CBTERIH HLTHHE0
wHOID SLGULGESHIUSDGSD SHDDTLE TFMLHMVS SBHSHSH60, HNISHH60
wMMId  SLGUUGBHSHIUSDGW DG OOHTLIUTET DVOH DG  FTIHS
AL WIBIBEHSGLOTeT aIH(LPmMEBMEN AHMDSHH0 WHHW HDOMTLED DIHBT]Y
FomU SIMOBHBLILGEUSHBTET BHTHBOTE DMDHSHILOT FLLSGHOT iV )
dfleflesr &S Gxfw mFL ugly wrFOLBHO OCHTLFuTen aldlpenma e
o eTenL&SLILL (heTened. @mIE FLLSHHe 23.91.1 Uflelnsrs sfle) BHiileo
SILEISU6Ten oTFenLWE QFUIu D STyellseiler Demalenal SigliLenL WITHd
OxmewiL  sLLewid el wewpm  GamLjumer  oLGsomFemen

(PITmaUSEILL Y HHSH. (Uereflenswiiy — 01)
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(&) 2014 w AW FHOTLEL HSTT FeoUUlST UBLTES MHMHBUIET 151D
ubsHH0 3.1.2.1 ubHssmweurs (Uereienswiiy — 30) 2008 Guiiyeurf]
Ol Hadw 1534/18 Gevéas eufsHsomnel falsbselsd @GN iul Heien
s1fe Bilwenr GeuelBGummieusnETer BT  HrHHmeemeuTet  LHw
HmeHEwmerm 2015 0 pewnged  aufsSsomeiuled  Lysfliusmne
AL iu’ L Curgib semidsTulo]d HoT@Gn QUTIESHID g CHTLFUT6T

BLAIQHMS 61(HHBLILLI9(HBBHATE0M6V.

(®) 2014 wgabuy 22 g HaHw 1894/3 @Qevds oiF aIGFL  eujshsLomed
NGB0  (PeVD  BeVMBINHBUTET BT  (LPEVBIBOT, Dleupmiest CuTFeneull
UyCxami®eT WOMID 6uedtll UTHISTUY LMMID UFTfleHe0 CHTL U6
Bxdw Oamatens SILESW aufsHswTal  SPfelssed cweod  LFsHmen
BBRIMNBHET  LOPHMILD SUDMIL ST BeNewUD LITHTR  HINEWT BRI BB 6601
urtemseT  OaTLjumenr  Wysmer  Qummiiy  eumwihd  Blmieuetsdlene
QuUBBHOBHEBHT HmemebsmebHNG OGurmiueaiiugl  CUIT[HSHHLOTETESH6T
watewmAwiul mbs  Curgid i OFsTLIUTSS — SwTFleasiul (heTen
QFwpur(Bd HLGwreaim sewibasTwiala CuTsl SleudpTalsasluLallsemnev.

(Wesrefllememtiiy — 05)

3.10.3. &pprLed urgsTiYl UG

2000 @& @evdHD 53 WOHMID 1988 @1 GevdsD 56 W FULEISMNITED
HHSHWenwSSIULL 1980 a1 47 b Qevds CxFw &OMTLE FLLHHar 24
8 womd 24 F oA UfleysEpsEMDaITE HHOTLD HQULHLUTED (LPpSHEWILDTEDT
DIVEVGH  IFFMIHHVBEG 2 LU (heTen  umgisTaaiuL  Geusmigws  Cxemeu  LO®
aiFswTHs STewiLLbGERD F8shamiser aujsHsonel inalssellsd LyafeasinbL
B (PEDMEBEHEHEHMOMTS  SHOTLEO  alLwill QuTMIIY DAMLFFHBSG HDOTL 6D
urgismigl yCsawer UysLemliubGsHs (WU, @EIEG SFDOTLED UTSHISTUILL
HrGsawen  UyasLaiu(GeHHMNSDEG QuThsswTar  LfCsamsamen  Oaifley

Qauiugmarer 10 Siene Bsmeisel @enmisTeurliLl (heener. (Nerefeneniiy — 01)
Hesteubld el WBIH6T SieUHT 6T aLILL L 6o.

SIDLWTNGHMBHDH OQBTEWIL  (GmIaleolseT SLBEISW &HmTLed OsT@GHHCWTam,
yelulwed seiieniosel 11muyd  Osmewi  womid  Sumend  61fled  QHTLFLI60
&AW auTlihs, BT alehepmer FHuled i alGFLbmet, &MHMIGOTL LIWLIEwTEm 6N

sauibsd pGxsad  wwmmid  usdBeum  Bmeuemiseilest S Huwmfldsiul L
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AL evsefled uUTHBTEBIULD Coueswwi(hOloet Honedll  SHEIMHBMHU  HEWIOGHG

@enmisTeuIul L 1y8hamiser seamssruiaiar Gurg SeusTeidsiul L Gurgid,

BHBBTUIOH HeTld auenTuiID SHonmell BEIMBMHUI NWILOGHSH SHDMTL6D LITSHISTLIL

3levevgd FOMTLeY Chw LIFChamIseT GemisTenilul (B eufsswmel Sinaldhse0

epeold  GeueMulLLiLL 19(H & HaT606m60.

3.10.4. &DOIOT SIQIGUEVSHET FLLID LOHIID 6J6NILINE

(€1))

(2b)

@

(#)

(2-)

2016 glged 20 opb HaHw 1963/28 oub RQevés iF AIGFL euTHHLOTE
SMelGHe0e cpsud 2005 @60HHD 38 HMMIELT BHLAIQHMBF FLL GHH6eoT 48
SLUFH FLLSHGT 5 opeugd 2 U FLLSGHILGT OQBHTLIUTERT  HLL DETHEN
Upidssed @MUAILOUlYhHbSS. DiH sLLmensealer 2 opeug Uiflelsr &Sw
SIMDHH UMBWITET HMHMIEOT CamTL Le0&EHLMID (BLFSHIWD 1 (WPpHev 5
auemy) OFHTLIUTET DEHdH GODHS alH(pemmaEeEnLer ude Gauiwiul L
aomieom GamTL Le0&6eT 2 _aTenLmiGaugmen udey QFuiwiulL  @euGeurdm

o _flenwwmenbd HeuaidHed Gameten Geuswi(hd. (Uesteflenssoriiy — 10)

10 wpmid 11 oW s Lemenseier & 1 (pH60 5 eUHTWTET HLIFHHT
apmieor  GammlLeoms H&HH QuneusNE HULOL(BeTen MRS
uAwiul L o flenwwrenjsend (i) opw (i) opb 2 U peueumIS6TeL

o mFHwnss GOUEILOUL BeTen GHmnbhd SGHmWl UisHd QFuiHmesHe0
Gouewi(hLD.

% slLenen 12(3) 2 u Ufleler £ e@eubeurm 03 IHLEISEHSS @
Wpemm BLFSHT SibHe0gE Osmani CammiLe0sem 6T auensluBHHSLUILIL 6D

Gousmi(BLb.

aufsHsrel sMalsseled v opeug 2 u Uflelear S eabsCeurm BLESHHT
IIBFHo0GH OdETenwiL HMHMIEOT CamTL L aISHEGHID HLLENETUIEOTS BILILDBISET
GIUALOu GemengiLen 10 opeug o u Ufleler S &ETHTy BUwsise

@I LUL (BeTement.

ajsHsonel salsseled v opeug 2 u Ufleler 17 opeug 2 U Wflaflet
(PEVLD  @HLP6V, LDBHHEIT MMID BleNeVSHHHEHHIIQUW DLHMe0 CGHTLTUTEDT
alLwrIseT  GOUAILIUCHBSHILET 17(1) @1 (pevld GHHW  HMHMTL 6D
SFHBTy FeanuuiaT Sigiod womid Fnbs Blemeoullsd BHLTHSULGSSTD D6V
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(2a)

sfle)  GeaualiCuppd  wLHDL  &WPey BossTE  LEHAGL SubHT

gremeoQuinenim / OsTGHOWTsIm Cammi L elsd SmewiiuLed Gouewi(HLd.

17(6) @e&1 &SP sfeysemen el &pmd OCFWleusnETEHa D  Hewind
asfloysemen  WeT Fpmd OFuleugsnarsayd GCoupTé@GasnNaETH  LOMMILD
SBDNIUSDNBTE CHefleuren @b (Wemm SrewiliLLed Geouewi(HLd.

Heiteupld el WIMIS6T Dieugb el il L 6ot

GammLed &SULLWL LOHMW DSST SFOOIUYD SSTSTIL, SHHHD LOHMID
SCrrsdudbmssd & GLUUBSH Sgaiorear HJsd &L GUUTH alFésluL 6o
Gouewi(pld. Hglevdev LITBHFHH0 aFmmIevTs BTN ad  Fn(HBHE0TH
o eTeMemld  SeuGTansbsiul L  Gurgid seudaTuIandE@ 2 LuheHSUuLL
GammL L svaseit GHTHT BIULILDEISETh 5 G SILUTHLIL 9 (b SHENLOEH U
SUSTENSS (PYHSII.

2008 G 22 dasHw 1550/9 @evds  wewt  UTHISTUY  6uJHSLOMed
SNelGHNGHMDMTS WL QUITHBSHT L LICHFID UTHISTIL  6UeLWILDTS
Bmbs Gurgld FEIMBHEG AHBL CanTlLeoseT Semwdsliup Curg
g OBHTLIUTS HeuasHHed QHBTOTONTHH DleUSTNGBBLILILL ).

Hglevser  BxFd  White Water Rafting @m@ Oser  ogpdwmal@soBu
Haad HAobs GLors @oUUEILaT @FHDeETsl uweauB  seme
BMIENBHUT 68T i3] oU6TT S em 6L UTHIBTHSHIH OBTETEUSHN BT 60T
goMISCSTOTMILULL @@ 6udIpenn  gHUBSHSLILLIYHEBHT0MED  6IRTLG)
SIUSTONHBLILL L G

3.10.5. smEmaWIST UTHSTOYLET QFHTLuTer aldlwpammaseit

(€))

smmawler 2 flenw  QsTLjurenr  uflGsrsemenuiler  Gumrgl  SHEIHSUNGT
awsHHar 2 fleww Bxhs QFwssHNGW, UalFsfaalusd ememeu
OO  &IEISL  USIWSSHDGLD, SEINS B, B 6EUGTEIGH6T LOHMILD
AIQBHTEUMIDLIL FMUBHGHLD, HHIMBUINT lguled STewliLbBL RrsHHend
BNBOT QTHHMBHED DLUTENT DHBT] FMUBGLD OOMID HHEINDDH HEN]
BIUUTF65 & 6w 6018 B 611 HH M (G LD 61601 LI6v BIMI6V6TEIH 61T
FOUBSULL (HETENENLD SIeUSHTENSHSILLL FHIL ST @R[ [HMIeU6TERIHEThSH S enLUlleD

wenpwinenr  QBHTLIY  STEIIULTEND  SleuSTellbslul LGl Gosyid
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(2b)

BEIMBHBM]  IAFHBenalled  flIyBGHeTenTeous  SleusTeflbalLLl L Sl 6ot
MBI UTHBTUUSNGHS  Chemeuwmest  BLaIgSmBHeT  Buruweney

BHOSBTETETILLIQHBBTENLD SeUHTNBBLILLL .

T’ L  wHHW  &HOTL  HBTY  Feoud  STFWTeLWBISHeN60r
BLAIQEHMBHEHOT SEINS BT UflHFSHHH SHATEOOUTMETL  LITHIBTHH60
Oz levonen  oiFETrSHmeF QFupuGHHId Curk OQuTgk HETHTIL
uflGaraajseilan @sHaemwly e sHuTaudluwraistes Smbsh GuTHID
Semad Gurdwene] HeWLGHHHBEBTENID SeUHTeNbBUILLL ).

. soum  Qguueut  Gar@luuste  QFuwwiur Geuswi(hLbd. 616310

6TEU0TENT R B(HEmeU  M(LPBLIL(BSHHIH60.

. sley mBT oLmESw wLIFmLHL sTTewiulesr  Quenalst s
SgliuenLuied  sLLewBIGeT [ HWILU UGS  Smel(HLD
BOL(PenmOWTSTIenD  SIM(LPSLILBHSHSHIH6V.

. wsHw FOHOTLO DHsTy FenuulamgHid 2 6TERITL S  LOGTMEISET 6

ruTLenL Curdwenaled QUDMISOBTETET6D.

IV. Gzl sOOTLEd FLLHMS HTeHHHCHMHU H(HEHH -

V. p68rpg  UpBspsmseiled  oeupdlesr - LUpBxhsmimeT  ommid
QDB BIL_EIHEM 6T UTSHISTUILSMS Gz emeuwment [BL_6)1Q & 60 & 60 61T

ST H6V.

VIl. senenl smIHEBULLOT Dewillhs SHOTLED UTHISTUY womid -~ Gpyome
eUeLWILOTE  gJOUBHSHIUBET FLLE &ML FLLHOTEINND  SEINBUT6H

urgisTUINE CHmeuwImen BLOUIQHMBHENET 61(HIHIH60.

VIII. smmieor susowmisEhs@&Giw NyCaHamicamnen E6misTamn|dHse0

IX. spmieor QamTLLe0&sEnHHTS HMMTL 6D LUTHISTLL AILSHILISHTEISH6NT
aupmIGL  Cursdl  &ETHTY  BeowT  BludseT  LleTLDmIeHenest
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Xl.

XIl.

Xiil.

XIV.

XV.

o mAubBSHID  QuTmL(h Qeuefdmerm 2 HHCWTHHHTHEHSH S
BN G SH60.

@euGeurm  S&pmieor  GammlLeoseiad SWley BT MWD FTHHENL
srmidseaier (Septic tank) @uweveneneu Wenmule] GFuigev.

apmieor  ywreleeEnssts  GeNea@GUOLmGsmen  GuuiflLed  wmHmID
SleuaiLmisefled QuTg euFdHsamen gOHUBHHIHD (DLCTTHEWLD )

ammieor CammL L ev&semen HILILGHHIH60.

GmIeVT UTSHISTLIL SIDILLHILSHNT 56T QFLEVILIY HHETENLD
SlgliuenLuiled &mmieom GammlLed SIHUIUSHTLD wPmId W& eurfl
SIDILHIUSHT UPEIGHH0 SHTOTENBBIUBEUSTE0 HMOTL D UTHIBTLIL
SIDILHIUSHTD UPEIGLD HOL(PenmenW L&D UW6TUHSHSHIH6V.

2005 @61 38 oyb RevdE SHHMIOT GamTlLed FULSHHer Wysmyw 3
BLFSHTEIEET 4 PmID 5 BLESHT QAT QL e0BEHHBTEH  SHTEUOTLILIL
Geusmwtigwl  ueRTY®EeT (GHOIUILLUL (HeTenest. @EIG HBHEVET  UFHB6IT
OFTLIUTE Seuadid OCFSSUULIYHHS Burded oig FlLFHwmen
dflelnE  wISAHATD  uHFUMISSIULTIOE  BeOL(pemm  FHuimer

setenoenwl UfL Fgse0.

ammieor  GanmlLeosefled smdal(h QeuelBumid FhaTULEISHMND
gouey  uHCaul B  ysssmiseiev  (Log  Book)  sieuiisefes
BMHSHMTBMET  QUOMIEOBTeTeN  2msh@GaleHe0. (BEIG SHereni
pwiubGsSIUL L  BawFHSHLESHET  cpevld  HHIHHISHMmen LMD
LOMID  SHOMIEOT HeNEMIHHEND JNSMIL ST QHTLIYUGSHHIUHSIT  CLPEVLD
SbsH OCanTlLevsele &SI, Bwow sLGUUTL(H  (penmenoGuTsim
gouBSHBUILL  Geuetti(HLD.
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STLoTeILD

&onenll HEIMBMW  SNWIOGHSHTH BBJOWILUGHHH0 LONMID MHBHOSHTIHE0  LOWILDITFHED
SMTEOIOTS  Homewl  HEIMBUTET BT aledJouTd DFSHIOTGW  BHensvanoGuimeim
SuGTAGSUULLGILET DiFH QHTLIuTes  Qurmily  eumuikhd  BnieueisisaieTeo
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1. Executive Summary

The Kelaniriver, the second largest river and the fourth largest water basing in Sri Lanka, being

providing drinking water to approximately 80 per cent of the population lives in the western

province is the formost water source. Nearly 10,511 factories are situated near this river
valley and it was observed that the tendency of being polluted river water is increased due to
factories and domestic related activities. Moreover, in the examination of activities of the two
Export processing zones located near the Kelani River observed that the waste water emitted
from the operation of those zones disposed of to the interior water sources and environment
in @ manner non — compliance with standard parameters and specific treatments. As the
disposal methodology of hazardous and innocuous waste is not properly managed and the
disposal methodologies of sludge generates after being purified waste water is not
environment friendly applied the impact of there is finally added to the water sources. Even
though the ascertainment of economic benefits related to Kelani River are improved, it was
observed that the contribution of all parties for the protection of environmental splendour
and the environmental value of the river is minimal. In the examination of the identification
of water pollution criteria observed that many places with main bridges transcended, the
standard parameters of the Central Environmental Authority. The cost needs to be incurred
on water reservoirs for the supply of drinking water to general public is risen. It was also
observed that provisions made in the National Environment Act on fines and penalties
imposed on parties do not follow the methods determined by the Central Environmental

Authority in the disposal of waste water in to the interior water sources are insufficient.

Industries mostly affected the water pollution of Kelani River, and the Environmental
protection License obtained by the seethawaka export processing zone situated in the kelani
valley and operates as a main industrial estate has not been renewed since 08 years. The
common waste water purification centers available to 37 industries in these zone have been
put up without sufficient capacity. Being inactivated the plant exists for the destruction of
micro — organisms in the waste water purification center is also Environmentally effected.
Moreover, as observed in audit, there was no proper methodology for removing sludge
generates from the factories of Seethawaka and Biyagama export processing zones and
sludge is mixed up with rain water and absolved waste in to the soil, resulting a risk of being

polluted water sources.
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In the observation visits made in respect of Kelani River revealed main causations to pollute
river water that evaded river banks as a result of encroachments in the two banks of the river,
adding solid waste, sewage and waste water disposed of by hotels built in the river boundary
and encroached houses in to the river water, disposal of waste water from the vehicles service

stations and factories without being purified.

In considering economical, social and esthetical benefits obtain by us from the Kelani River
which is subject to pollute daily, causing hasty actions of the man, it is formost important of
the active contribution of the government entities, comprising Central Environmental
Authority, Department of Irrigation, Local Authorities ,Urban Development Authority ,Water
Supply and Drainage Board which take the main responsibility of protecting Environmental,
economical and social values of the Kelani River. Thus, all existing laws, rules and regulations
need to be revised in a manner establishing the functions perform by relevant parties in
respect of protecting environmental balance and make the requirement of other procedures

there to in active form.
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2. Back ground and nature of the Report

2.1.

2.2.

2.3.

Background

Of the river basins situated in Sri Lanka, the fourth largest one is the Kelani River which
flows down along with boundaries of 34 Divisional Secretarial divisions belong to 07
districts in 03 provinces of Western, Central and Sabaragamuwa. The Kelani river is
utilized for the supply of drinking water requirement of about 80 per cent of the western
province’s population. Out of 103 river basins in Sri Lanka at present, the Kelani river is
becoming a polluted river. After the flood faced by Sri Lanka in the year 1989, it has to
face a similar flood in the year 2016 as well and the damage caused to Kelani River
related areas was very high. Accordingly, the Kelani River has become a prominent river
that effects the lives of the people living in the Kelani River related areas causing with

high environmental damage.

Authority for Audit
The audit was carried out under my direction in pursuance of provisions in Article 154
(1) of the Constitution of the Democratic Socialist Republic of Sri Lanka and provisions

of the National Audit Act No. 19 of 2018

Audit Objective
Evaluate threats caused to Kelani River basin belongs to the domestic water — belt in Sri
Lanka, causes that effect its water pollution and the adverse effect on the environment

from there and evaluate the operation of the legal mechanism exists in that connection.

This topic is selected taking into consideration that the responsible government entities
have taken action to prevent and minimize the undermentioned issues and their
successfulness and the importance of identification of matters for further attention.
Those issues include, the importance of purity of drinking water in the Kelani River basin
which is a major source of getting various benefits and basically the fulfillment of
drinking water requirement of the Colombo District, threat of human activities cause in

the catchment areas of Kelani River and its beneficial areas.
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2.5. Scope of Audit
2.5.1. Compliance with international standards
My audit is conducted in accordance with the International Standards of Supreme Audit
Institutions (ISSAI 5110 — ISSAI 5140)
2.5.2. Government entities covered in the Audit
Fifty-three entities bear the responsibility of the implementation of anticipated
programs in the period from 2016 to 2020 for the prevention of Kelani River pollution
have been identified. Of these entities, attention was drawn in respect of functions
carried out only by the following institutions.
a. Ministry of Mahaweli Development and Environment
b. Central Environmental Authority
c. Department of Irrigation
d. Water Resources Board
e. National Water Supply and Drainage Board
e Ambathale Reservoir
e Biyagama Reservoir

f. Police Environmental Unit

2.5.3. Scope
In reaching conclusions based on observations indicated in this report, the following
observations has arisen in respect of the scope of audit.

e As alot of entities contribute for the protection of Kelani river and a lot of time
needs to be taken to obtain information from those entities, information was
obtained only from 7 entities thereof

e Industries located in 07 Districts, related to Kelani river were not subjected to
examination and the attention was only paid to factories situated near the
reservoirs, fulfill drinking water requirement and the functions of industries and
hotels situated in kithulgala tourist zone.

e The extent to which Kelani river is eroded annually and the environmental
damages cause during flood seasons are not included therein.

e Three programmes implemented by various public and private entities for the

protection of the Kelani River are covered in this Audit.
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2.6. Audit Approach
2.6.1. Sources of evidence
Evidence is obtained from sources considers as material and enabling to reach
reasonable conclusions thereon Sources include,
e Discussion notes
e Files
e Media reports
e Newspaper articles
e Magazines
e Field inspections

e Laboratory tests

2.6.2. Physical Approach
The following approaches are taken
a. Interviews held with few villages, covering the upper, middle and down areas
of the river
b. Examination of water samples obtained from the common waste water
purification centre of the two main Export processing zones and the place
where purified water is disposed of to the river.

c. Confirm a relevant event by doing field inspection and taking photographs.
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2.7. Audit Criteria

The following laws, rules, regulations and standards are considered in this audit.

a.

National Environmental Act No. 47 of 1980 (National Environmental
amendments) Act No 56 of 1988 (Annexe - 01)

Gazette extraordinary No. 1534/18 of 01 February 2008 of the Democratic
Socialist Republic of Sri Lanka (Annexe - 02)

Drinking water standard No. 614 — 2013 implemented by the Sri Lanka
Standards Institute (Annexe - 03)

Water Resources Board Amendment Act No. 42 of 1999 (Annexe - 04)

Gazette extraordinary No 1894/3 of 22 December 2014, including the national
policies on water sources in Sri Lanka, their catchment areas, protection and
conservation of reservations (Annexe - 05)

Sustainable Development Goals — Target 06 (Annexe - 06)

Renaissance Environmental Protection National programme — 2016 -2018
(Annexe - 07)

Cabinet paper No &®/06/1346/221/024 dated 03 August 2006 for the
amendment of National Environmental Act No. 47 of 1980 (Annexe - 08)
Sections 262 and 277 of the penal code (Cap 19) (Annexe - 09)

Rule under section 48 (5) of the Tourism Act No 38 of 2005 published in the
gazette extraordinary No. 1963/28 of 20 April 2016 (Annexe - 10)
Departmental circular No. 8/2014 (Assets Management) dated 01 December
2014 of the General Manager, Department of Irrigation (Annexe - 11)
Categorization as part A, B and C of industries by which environmental Licence
is obtained under gazette extraordinary No. 1533/16 of 25 January 2008
(Annexe-12)
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3. Observations and Recommendations

3.1. Significance of the water resource

3.2

Water is a foremost wealthy natural resource belongs to Sri Lanka and a prime factor,
contributes to the national economic development since history. As Sri Lanka is an
agricultural country, various irrigation works give a foremost contribution to the
agroeconomic from history to date.

APart a from that, the water resource in Sri Lanka has become significant source for
industries, provision of services. Supply of drinking water, entertainments, tourism, and
hydro electricity generation.

Environment and water has reciprocal relationship and the natural resources available in
the environment challengeable due to causing adverse human activities in doing things
with the environment by the man. As such, it is the responsibility of the man — kind to
protect this water resource by keeping friendly environment which is a precious resource

of the nature.

Kelani River

As the Kelani River is a unique resource in Sri Lanka, it takes the 4t place within 103 main
river basins (Annexe - 13). It flows down from two branches namely Maskeli oya and
Kehelgamu oya at the hill country and meets at polpitiya, 5 Km west from Ginigathhena.
Since then it names as the Kelani River. The Kelani River begins from polpitiya flows down
to the sea at Modara, Colombo covering 18.4 per cent of Nuwareliya District, 0.2 per cent
of Kandy District, 3 per cent of Rathnapura District, 0.5 per cent of Kaluthara District, 44
per cent of Kegalle District, 14 per cent of Gampaha District and 19.9 percent of Colombo
District.

There are 20 sub — water basins being nourished by the Kelani River and the total
coverage Amounts to 233,335 hectares Of them sub — water basins make very high
contribution consists of Gurugoda oya, upper central Kelani River and Kehelgamu oya.
The length of the Kelani River is approximately 145 Km out of which water drainage area
is approximately 2,280 square Km. The annual water mass is approximately 7,019,000
acre feet of which about 64 per cent flows down to the sea. The Kelani River with a high

value of natural beauty is a natural creation consists of 11 images.
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The Kelani River, the main water source fulfils more than 80 percent of the drinking water
requirement of the population of about 2,439,000 in Colombo District. Labugama and
Kalatuwawa two reservoirs built in the upper part of the Vak oya, a branch of the Kelani
River , Abathale and Pattivila pump houses situated in the Kelani River itself fulfils this
water requirement. In addition, water of the Kelani River is mostly used for such
industries of beverage, textiles, steel, petroleum products, tires, fertilizer and sand also
for agricultural and other human needs.

According to the information obtained from the geographical information system branch
of the Central Environmental Authority, there are 10,511 factories situated within the
area related to the river from the beginning of the river to the place of reaching to the
sea. Varied unauthorized and planned un human actions associated with this river can

be identified.

3.3. Environmental Licenses

3.3.1. Needs of issuing environmental License
The license needs to be obtained by specific industries/ activities is cited as the
environmental protection license declared under section 23 (b)(1) of the Central
Environmental Authority Act and the entity to which license is issued and the validity
period of the license is determined according to the nature of the industry. The prime
intention of issuing this license includes, except being complied with the standards and
criteria determined by the Central Environmental Authority, disposal of waste to the
environment or deposit therein or emitted to the environment or activities causing

environmental pollution, noise pollution and vibration need not be done. (Annexe - 01)

3.3.2. Nature of the environmental license and the method of renewing environmental
protection license
In terms of the gazette extraordinary No. 1533/16 of 25 January 2008, of the
Democratic Socialist Republic of Sri Lanka, industries need to be obtained
environmental license are identified under 3 main parts as A, B and C. According to the
registration part of the industry, the annual renewable period is also determined. In
terms of this gazette notification 80 industries in A part, 33 industries in B part and 25

industries in part C are identified. Environmental protection license of A and B parts
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3.3.3.

and license of C part are issued by the Central Environmental Authority and local
Authorities respectively (Annexe - 12)

Covering 3 provinces and 7 Districts, the Kelani river flows down and 10,511 industries
covering 34 Divisional Secretariats are located in the related area of river.

As revealed in the examination of the issue of environmental licenses to 2,946
Industries belong to A and B category situated near the Kelani river, 41 industries out
of part A industries subjected to audit having more environmental risk are operated
without license where licenses of 205 industries are suspended. It was also observed

that there were picarious 17 industries without any note in this regard. Details appear

below.
Part A PartB
¢ Information not available (NA) 02 -
e Stopped licenses 205 580
¢ No licenses 41 04
e Exist currently in the process 192 67
e Exist in the renewal process 183 40
e with licenses 884 726
e No any note 17 -
1524 | 1417

Table No - 01 (Central Environmental Authority — Geographical information system)

Laboratory Test Reports need to be presented in the renewal of Licenses.

In order to confirm the disposal of waste water of the industry in compliance with the
standards and criteria passed by the Central Environmental Authority, a report from a
laboratory, registered with the Central Environmental Authority needs to be submitted
along with the renewal application. The number of laboratories registered with the

Central Environmental Authority by 22 February 2018 amounts to 28 and a few
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laboratories have been registered with the Sri Lanka Accreditation Board and obtained

the accreditation certificate (Annexe - 14)

Recommendations

I.  Ensure the requirement of obtaining the environmental protection license, as the
environmental detriment is very high when operates an industry, environmentally
with high risk without a license.

II. At the time of not to renew the environmental protection license due to non —
fulfilment of conditions stated in a license, the establishment of a methology to
recover a charge in respect of damage caused to environment from the operations
of such an industry.

[ll.  Use only the laboratory test reports of the labs registered with both Sri Lanka
Accreditation Board and the Central Environmental Authority when the license is

renewed and take necessary action to amend the laws as appropriate.
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3.4. The impact of the export processing zones situated near the Kelani River
Two main export processing zones situated near the river has been subjected to audit
examination relating to water pollution of the Kelani River. Observations thereon
appear below.
3.4.1. Seethawake export processing zone
The Seethawaka export processing zone operates under the Board of Investment of
Sri Lanka has been commenced in the year 1999 and its land area is about 431 acre
in extent. This zone operates 37 industries comprising garments, food and plastic etc
giving value addition to the national economy. The Seethawaka Export zone has
taken the environmental protection license up to 30 December 2010 in terms of
section 23 (b) of the Environmental Act No. 47 of 1980 (Annexe - 15). The following
observations are made in this connection.
a) Inthe examination of environmental protection License (EPL) issued to 37 industries
revealed that the fulfillment of requirements in obtaining license was not at a

satisfactory level as detailed below (Annexe - 15).

I Industries with a license as at the date of Audit - 17

II. Industries to which licenses are not issued - 01
lll. Industries, the validity period of which is lapsed - 12
IV. New industries - 02
V. Industries considered for EPL - 01
VI. Industries not come under BOI - 02
VII. Industries temporary closed - 01
VIIl. Cottage industries not required EPL - 01
Total - 37

b) Even though the environmental protection license was obtained up to 30 December
2010, it had not been renewed by the Central Environmental Authority for the period
of 08 years up to 2018 as non — fulfillment of the following requirements.

I.  The machine which destroys microbe through ultra — violet rays, connected

with the common waste water purification system has become dormant.
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II. Innocuous solid waste in orderly disposed of in an open yard within the

investment zone.

c) 15 out of 37 industries situated in the zone generates waste water and the waste
water generates by those factories is purified by the purification centre located inside
the factory and refers to the common purification Centre. The final refinery process
is carried by the Water Supply and Drainage Board and discharged to the Kelani River

through yaha canal.

Picture No - 01
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Process of the common waste water treatment plant of the seethawaka EPZ

Waste water purification Centre — Seethawaka export processing zone (Annexe - 16)

The following observations are made in this connection

I.  The water purification capacity of this Centre built in the year 1999 is 9,950 m3 and
about 20 years has elapsed after being constructed this centre (Annexe - 17). In the
examination of information available in respect of purified waste water in this

common purification centre observed that waste water was purified exceeding the
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monthly maximum capacity, ranging from 14,176 m3to 28,102 m?during the period

January 2018 to 23 June. Particulars of quantity of water purified exceeding the

maximum capacity appear below.

Month quantity of water purified in excess of the maximum
quantity (m?3)

January 19,535
February 14,176
March 25,461
April 22,570
May 28,102
June 25,908

Table No :- 02

Audit test check observed in this process that as a result of issuing waste water to the

waste water purification plant exceeding the capacity of common purification system,

there were occasions where waste water was discharged to the interior water sources

of the country without being properly purified.

Action has not been taken to modify or increase the capacity of the common waste

water treatment system up to the date of audit.
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Date Parameters Limit needs to be Value existed Excess from
existed as per the as per test standard
gazette notification reports (ml) level

No. 1534/18 of

01.02.2008
May 2018 | E - Coli Deciliter 40 (ml 4000) | 19,000 15,000
June 2018 | E — Coli Deciliter 40 (ml 4000) | 18,000 14,000
Table No - 03

In certain occasions, the generation of waste water in the inhouse treatment plants
exist in certain industries established in the waste water purification Centre generate
waste water was increased more than the existing plant capacity that actually
generates waste water. However, in comparison with this increase, the capacity of the
inhouse treatment plants available in factories has not been increased and the
capacity of the common waste water treatment plant has not been increased
simultaneously and as such unpurified water and not purified water up to the specific
standards was discharged to the retention pond through the common treatment

center.

Picture No. 02
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d) Quality of the water in the retention pond located in this zone cannot be satisfied. It
was observed that at the end, its water mixed up with Kelani river through the Yaha
oya. Observations in this regard appear below.

I. The physical verification observed that the capacity to be purified by the
common waste water treatment unit is exceeded now and the excess water is
not properly purified when the capacity of waste water, generated by factories
is exceeded the capacity of inhouse treatment plant, and there is a risk of
mixing the waste water with the retention pond by over following the
equalization tank in rainy days.

Il.  According to the letter No. M/SEPZ/W 01 dated 26 June 2018 of the operations
and maintenance Manager of the National Water Supply and Damage Board, it
was stated that the surplus waste water, without doing any treatment, was
disposal of directly to the retention pond (Annexe — 17)

lll.  Action has not been taken in accordance with sections 23 (G) and section 23
(N) (1) of part IV (B) of the Environmental Act and it was observed that in rainy
season, this waste water washes and adds to the Kelani River through canals

and as a result, the river water is polluted (Annexe - 01).

e) Waste water generated from the production process of 15 factories situated in the
Seethawaka export processing zone is subject to purification process at the common
waste water treatment plant after being purified by the in houses treatment plants
located within the factories and the remaining sludge is deposited in a place, 65
meters in length, 20 meters in width and 4.5 meters in height put up by laying a clay
layer to the bottom. It was revealed that about 15 tractor loads of sludge are disposed

of daily to this place (Annexe - 19).
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Picture No. 03

Disposal of sludge of the Seethawaka export processing zone

As a security coverage is not in existence in a manner covering the soil layer round
the wall from the bottom to the top of the open sump put up now for the disposal of
sludge through the common waste water treatment system when the sump fills up
with sludge, rain water is mixed up and absorbed waste into the earth, resulting a
risk of water sources being polluted. The physical verification observed that this
waste improperly was disposed of to an elevated open yard within the export
processing zone before and there is a possibility that water sources may be polluted

by mixing that waste with rain water as well.

Solid waste generates within the zone improperly disposed of to the open land
situated within the investment zone. A lot of solid waste, consists of textile pieces,
Yoghurt cups, rubber pieces polythine and other solid waste had been improperly

disposal of to this land.
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Picture No. 04

Solid waste disposal yard in the Seethawaka export processing zone

Accordingly, all hazardous and innocuous solid waste is discharged to an open land
without being classified and as a result, it was observed that this waste is mixed up
with rain water in rainy days and adds up to the Kelani River causing adverse effect

on the quality of water.

Waste generates in the production process of a private factory was stacked in an open

place near the Kelani River.

Picture No. 05

The manner a private factory has stacked waste generates of its production

process.
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The following observations are made in this connection.

I. The physical verification carried out in audit observed in this connections that
waste generates in the production process of this factory has been stacked in
an open place near the Kelani river. Especially in rainy season it was observed
that this waste may flow down to the Kelani river being mixed up with rain
water.

II. In terms of the letter No. M/SEPZ/W — 08 dated 31 May 2018 of the National
Water Supply and Damage Board, it was stated that as the waste is discharged
improperly as stated above, the limit of electric conductivity of the water intake
where water is obtained for the requirement of the Seethawaka zone is now at
the limit of 105 ps/ cm although it needs to be existed at 60 ps/ cm limit. It is
therefore observed that the standard parameters were exceeded by 45 ps/ cm.

g) A solid waste separation Centre has been put up by incurring a sum of Rs. 2.9 million
for the purpose of separating innocuous solid waste (Annexe - 20)
Even though this centre was put up it was observed that it has not been utilized for

the above purpose even up to the date of audit on 13 July 2018.

Picture No. 06

Solid waste separation center of the Seethawaka export processing zone.
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3.4.2. Biyagama export processing zone

The Biyagama export processing zone operates under the Board of Investment of Sri

lanka and commenced since the year 1985 and its area is about 450 acres in extent

Sixty industries comprising garments, foods and plastic products etc. provide a value

addition to the national economy (Annexe - 21). Audit examination carried out in

respect of waste water purification process in this zone, observed the following.

a)

b)

Waste water purifies in the Biyagama export processing zone, is issued to a
retention pond situated near the Waste Water centre. Finally, the normal
process is that this water flows through the retention ponds and foregatheres
to the Kelani River through the “Menikagara” canal. Accordingly solid waste of
one factory situated in the Biyagama zone subjected to audit disposed of
improperly to a place near the retention pond. It was therefore observed that
there was a possibility of adding pollutants to the purified water directly and

finally it badly effects water of the Kelani River.

Picture No. 07

Solid waste disposed of by a factory in the Biyagama export processing zone.

Sludge generates through the common waste water treatment system of this
zone spread over the land nearby improperly. A method to dispose or deposit
this sludge in some other place is not in operation Sludge and sludge named as
hazardous waste disposed of by in house waste water treatment units were
stacked in an open land. Accordingly, it was observed that spreading sludge

unproductively in a land is not an ecofriendly affair.
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Picture No. 08

The manner how the sludge generated from the common waste water treatment system

is disposed of by the Biyagama export processing zone.

Picture No. 09

The manner how the sludge generates from a factory in the Biyagama export

processing zone is deposited in an open yard
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c) In testing the water samples obtained from two selected places in the Biyagama
export processing zone at the Ambathale Laboratory of the National Water Supply
and Damage Board observed that the total content of T-coli contains in the test
sample obtained from the rain water disposal place is exceeded by 890,000 than
that of the standards capacity of 10,000 and the total contents of T-coli contains in
the purified waste water exists at Retention pond is also exceeded by 100,000 than
that of the standard tolerance limit. Furthermore, it was observed that the E-coli
contents included in the rain water, discharges from the export processing zone
exceeded by 546,000 than that of the tolerance limit of 4000 and E-coli contents in
the retention pond where purified waste water is retained exceeded by 106,000

than of the tolerance limit.

Recommendations

I.  Strengthen the pre - purification methodology for discharging purified waste
water finally in to the water sources and be subjected to sufficient supervision.

II.  To become active condition of the microbes distraction plant through ultra —
violet rays connected with the common waste — water treatment system exists
in the Biyagama Export processing zone or follow an alternative method and
taking action to get the Environmental Protection License renewed
expeditiously being formalized the solid waste disposal system. (3.4.1 (b)

lll.  Expedite to obtain the environmental protection license for industries, the
validity period of which was lapsed and continue the supervisory functions.
(3.4.1 (b)

IV.  Expedite the review of capacity of the common waste water treatment center
situated in the Seethawaka Export Processing Zone and expedite further
improvement required (3.4.1 c - i)

V.  Encourage the industrialists to recycle waste water disposed of by factories and
reuse for the operations of the factory (Waste water reuse concept) (3.4.1 (c) —
iii)

VI.  Instruct to maintain the capacity of in house waste water purification center in

conformity with the capacity of waste water generates by factories. (3.4.1 (c) —

i)
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VII.

VIII.

Standard of water in the place at which purified water in the Seethawaka
common waste water treatment center is added to the yaha canal from the
retention pond needs to be continuously tested and taking action to rectify
excesses of identified tolerance limits and ensure the continues follow up action
(3.4.1.d)

Establish a formal methodology to dispose of sludge safely in the export
processing zones (3.4.1. (e)

Establish a methodology to separate and dispose of hazardous and innocuous
solid waste safely in every industry and do follow — up action by the BOI (3.4.1

(f)
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3.5. Adverse impact on Kelani River water and the environment by Settlements and other

industries associated with Kelani River.
In ascertaining information form observation tours in respect of pollutants relating to
Kelani river pollution, it was observed that six major bridges were constructed within an
area of about 5 Km from Modara to Ambatahle. Accordingly, with the construction of
highways including a systematic bridges system across the Kelani River connected by
river banks with two district of Colombo and Gampaha and also connected with other
division and main cities, it could be able to make a great contribution to the national
economy.
Particulars of those bridges include,

- Kadirana Bridge and river month (Mattakkuliya)

- Jerman Bridge — Victoria Bridge

- New Bridge

- Black Bridge (Rail track)

- Kelanimulla Bridge

- Kolonnawa (oil) Bridge

Encroachments and unauthorized constructions in the two banks of the river improves
the opportunities of being polluted the Kelani River. Observations in this regard appear

below.

3.5.1. Encroachments and substandard constructions.

a) In terms of paragraph 2.5 of the circular No. 8/2014 dated 01 December 2014 of the
Department of Irrigation, a construction is to be done after the allocation of 198
meters away from the river bank and in places more than the width of 15 meters of
the river. In contrary to that, audit observed uncoutable number of permenant and
temporary constructions, exist near the river bank and a few photographs obtained

from various places are presented below (Annexe - 11)

155



Picture No. 10

b) The wall of the Kohilawatte cemetery situated in the South bank of the down river
was collapsed towards the river. A risk of gathering dead bodies and polythene

coverage to the river was observed.

Picture No. 11
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¢) In flowing the Raggahawatta canal exists in the left bank of the middle of the river
up to the mouth of the Kelani River, it had become dirty condition due to disposal
of pollutants by construction works done both sides of the river and the
encroachment both sides have disrupted in flowing the canal.

d) A lot of buildings were constructed in the river bank near the two turning points with
the letter “Z” shape at Rakshagala area situated in the south bank of upper river and

it was observed that this affects the river pollution.

Picture No. 12

e) It was observed that constructions of grand scale businesses are in progress on the
river bank near the kaduwela Bridge causing a lot of damages to the river bank.

Picture No. 13

f) A large scale earth washing locate recognized as an industry with very high
Environmental risk belongs to “A” grade, according to the classification of the
Central Environmental Authority, is situated near the Hettige canal flows down near

the wele junction. Adding up waste to the Hettige canal flows near that industry
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could be seen from this industry and also observed that lands near the Hettige canal

are reclamated.

Picture No. 14

g) A few tourist hotels constructed in Yatiyantota and Kithulgala areas (more than 20
rooms and less than 20 rooms) are subjected to check and found that there were
encroachments in certain places of river bank. But, a reservation between the river
edge and the construction sites could not be seen.

Picture No. 15

h) Even though a period of 18 years elapsed since the opening of a hotel near the river
at Kithulgala area, the environmental protection license had not been obtained. It
was observed that sewage and other solid waste of the hotel is mixed up with river
water through the canal. Furthermore, even though septic tanks were built within

the river limit, they were not subjected to check to ensure the correctness of their

operations by responsible parties.
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Picture No. 16

3.5.2. Disposal of solid waste improperly
a) In this observation tour, disposal of solid waste to the river in a massive scale in the
areas of Modara, Mattakkuliya, Wellampitiya, Peliyagoda, Kolonnawa and Angoda
can been seen. Plastic, empty bottles, polythene, papers and all demolished parts of
buildings have been disposed of to the river. It was further observed at the river
bank tour that all rubbish discharged by encroached houses at Mattakkuliya,
Modara, Wattala, Wellampitiya, Peliyagoda and Grandpass areas is accumulated to

the river water as depicted in the following pictures.
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Picture No. 17

b) It was observed that purified waste water disposed of by factories in Biyagama

export processing zone adds up to the Kelani River through the Rakghawatte canal.
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Picture No. 18

¢) The pattiwila canal beings and flows near the Ceylon Petroleum Corporation and
factories and houses are built both sides of the canal. It was observed that all
pollutants disposed of by those factories flow down through this canal. Water in this
canal has become discolored and impured as observed at several audit visits.
Similarly, it was observed that this canal joints with the Kelani river in a place nearest
to the intake which supplies water to the Pattivila water purifier.

Picture No. 19
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d) Even though action has been taken to remove impured water by using 3 main pipe
lines along with the highway near the Pattiwila pump house, this water again

dischrages to the Kelani River down and near the pump house.

Picture No. 20

e) It was observed that toilet impurities used and removed by the families live near the
Batakiththa canal and tourist hotels constructed in Yatiyantota and Kithulgala areas

add up to the Kelani River.

Picture No. 21

f) It was observed that waste water of a vehicle service station operates near the
Kithulgala area and associated with the river and the waste water of 07 vehicles
service stations operated in the areas from Kaduwela to Kaluaggala released to the
Kelani River without being purified. It was further observed that as the water uses

for washing the body of vehicles in most service stations is not purified as per
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standards and sludge is not disposed of with eco —friendly and it directly effects the
water pollution of the Kelani River. Attention in this regard was not paid by the

responsible entities.

Picture No. 22

Release of waste water accumulated in a service stations to the river without
being purified.
Picture No. 23

Disposal of water uses for washing vehicles bodies without being purified.
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Picture No. 24

Sludge discharged unproductively in an open yard

Picture No. 25

The manner constructed the waste water collection locate of a service station in

an open yard.

g) Toilets of a famous hotel situated in Kithulgala area, associated with the river are
constructed very close to the river and it appeared that there was a leak in the waste
water soakage tank. This soakage tank is situated very close to the Kelani River as
well as the kitchen with a severe smell. Even though the officers of the Provincial
Environmental Authority instructed not to use those toilets, it was observed even

up to the date of audit that they were being using.
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Picture No. 26
|

h) Remaining waste in the production process and production scraps of the plastic
manufacturing factory situated near the pattivila canal have been Discharged
improperly to the factory promises and the pattiwila paddy field.

This waste improperly disposes may add up to the Pattiwila canal and the water so
impared joints with the Kelani river through the Pattiwila canal. As the Pattiwila
pump house is located nearby, it was observed that this may effect the water obtains

for purification.

Picture No. 27

i) Inthe affairs of the phase Il of the Kelani River south bank water scheme, a chemical
contains calcium oxide, cement chemical, gypsum and hecsavelent chromium mixes
up with water is used for the pulverization of a huge rock and this water, contains

with chemicals is emitted to the Pattiwila paddy field by pipe lines without being
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properly purified. In rainy season, it was observed that there may be room for adding

up these chemicals mixed up with water to the Kelani River via Pattiwila chanal.

Picture No. 28

j) The borders of the cemetery situated in the boundary of the Kelani River at Hanwella
area in the mid left bank of the river was washed and as such, it was observed that

there is a risk of adding up waste in to the Kelani River.

Picture No. 29

Hanwella cemetery
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k) It was observed that waste water disposes by a yoghurt factory in Kaduwela Town is

directly discharged to the Kelani River, without being purified.

Picture No. 30

I) The owner of a textiles dyeing factory in Kaduwela Town has failed to ensure that

sludge disposes of the waste water purification system of the factory is emitted by an

appropriate methodology.
3.5.3. Impact on the aesthetic Locates
a) Construction of hotels, factories and other constructions or cultivations existed in the
locates of river boundary with aesthetic attraction was observed. of them, it was
observed that space is not separated in the constructions of peliyagoda and Angoda
areas for river reservation.
A few pictures in this connection are shown below.

Picture No. 31




b) An attractive area covered with mangrove is seen both sides of the river between
peliyagoda and Angoda the scenery is magnificent. Mangrove vegetation is a great
resource to protect river banks, river water and aquatic organism as well as the eco—
ornamentation. Even though the significant of protection of eco — system is ensured
thereon, it was observed that further attention is to be drawn to protect those

magnificent areas.

Picture No. 32

3.5.4. Destruction of river Bank and mixing up saliferous water with river water

The following observations are made in this connection

a) Ample environmental destruction in the areas from Modara to Ambathale can be
seen and it was observed that unsympathetic actions of the main himself cause this
environmental destruction. Disposal of garbage without proper management,
washing out the river bank, unauthorized constructions in the river boarder and
disposal of sewage effected this environmental destruction. Pictures taken in this

regard appear below.

168



Picture No. 33

b) Even though it was observed that temporary precautions have been taken to prevent
mixing of sea water near the Ambathale pump house to the Kelani River which is the
main drinking water source of western province, the requirement of paying further

attention in this regard is also observed.
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Picture No. 34

The manner sand — bags is spread for the prevention of mixing saliferous sea
water with drinking water at the locate where water is obtained for the

Ambathale pump house.

3.5.5. Intervention of few responsible entities in respect of Kelani River pollution.
The following observations are made in this connection.

a) According to the information on raids carried and by the Peliyagoda Police Station
during the past 4 years, connected with Kelani River, an increase of unauthorized sand
dredging was observed in the year 2017 as compared with that of the year 2016.
However, it was observed that the Peliyagoda Police Station has made an extensive
contribution in respect of the protection of river Bank.

Picture No. 35
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b) Inthe opening of small-scale hotels, an Environmental Protection License of “C” grade
is issued by the Local Authorities. When there are more rooms in the modification
and strengthening the hotels, It has been referred for the approval of the Central
Environmental Authority. Accordingly, The granting authority for such constructions
within the river reservation is observed as a serious issue.

Picture No. 36

Area of Kithulgala
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Recommendation

VI.

VII.

VI,

XI.

XIl.

X1,

Protect river bank (3.5.1)

Stop further encroachments (3.5.1)

Regular checking of encroachments by Local Authorities happen within their
jurisdiction and keep understanding with the Ministry of Local Government in order
to take legal action, theron. (3.5.1)

Devolve the responsibility to minimize the environmental damage causes in the
modification of existing buildings and construction of new buildings associated with
the river (3.5.1)

Supervise soaking tanks and septic tanks constructed in hotels and prevent in
accumulating sewage to the river. (3.5.2 (g)), (3.5.1 (h))

Expedite taking necessary action to prevent the disposal of remaining solid waste to
canals connected with Kelani River (3.5.1 (h))

Make obligatory to get the environmental recommendations of the Central
Environmental Authority in issuing environmental licenses for “C” grade industries by
Local Authorities (3.5.1), (3.5.5)

Prevent improper disposal of solid waste and make aware of the general public
continuously about the locations of the river subject to be polluted (3.5.2)

Make aware of the general public about the adverse effect on them by bathing and
drinking the water after being accumulated waste and sewage to the river (3.5.2)
Expedite the implementation of proposed projects to prevent in reaching the Pattivila
canal to the Kelani River nearest to the drinking water sources (3.5.2) (b)

Instruct to obtain laboratory reports continuously relating to the waste water
disposed of by tourist hotels and supervise the process (3.5.2 (e)

Conservation of being identified environmentally excellent localities related to Kelani
River (3.5.3)

Test long team solutions to minimize the risk of mixing up saliferous water with

drinking water and take appropriate action accordingly (3.5.4)
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3.6. Importance of water quality and water pollution recognition criteria

3.6.1. Water quality

Water quality means the ability to achieve the usefulness objectives being used water

for physical, chemical and biological qualities contain in water. Water quality is

classified under 03 parameters as physical, chemical and biological. Accordingly,

physical quality contains temperature, colour, taste, odour, turbidity, total solid, total

suspended solid, total dissolved solid. Under the chemical quality, it contains dissolved

Oxygen, bio chemical oxygen demand, chemical oxygen demand, PH value, hardness

and electrical conductivity. Under the biological quality, the total coliform content is

considered. (Annexe - 24)

3.6.2. Importance and identification of water pollution criteria

a) Under Section 23 G (Annexe - 01) of the Central Environmental. Authority Act, No.

47 of 1980, restriction regulation and control of pollution of the inland water is
clarified. Accordingly, subject to section 23 B of this Act, with effect from the
relevant date, no person shall deposit or emit waste into the inland waters of Sri
Lanka, except in accordance with such standards or criteria as may be prescribed
under this Act. Even though 36 standards (Annexe - 25) to ensure the purity of
water are identified since 2017, reports have been issued after being measured
water qualities by using only 14 parameters from 2013 to 2015 and 24 parameters

since 2016.

b) The Central Environmental Authority and the Government of Netherland had

initiated to established ambient water quality standards in the years 1992 and
2000 and in terms of the Board Paper No.361/3677/16 dated 01 August 2016,
Ambient water quality standards were established (Annexe - 25). Even though
ambient water quality standards have been established, they have not been
published by a government gazette notification.

Ambient water quality standards not published by a gazette notification of the
Central Environmental Authority but approved by the Board of Directors have
been utilized for testing the quality of Kelani River water which covers under the
definition of inland waters. Water samples obtained from 12 locates of the Kelani
River from 2013 to 2015 and 17 locates since 2015 were subjected to test. In this
test, water standards were introduced under 06 categories as shown below

(Annexe - 26)
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e Category ‘A’ Water suitable for drinking only after minor purification.

e Category ‘B’ Water suitable for bathing and entertainment functions.

e Category ‘C’ Water suitable for aquatic organisms

e Category ‘D’ | Water suitable for drinking after full purification process.

e Category ‘E’ Water suitable for Agricultural and irrigation work.

e Category ‘F Minimum water quality needs to be existed, except for

categories from ‘A’ to ‘E’.

3.6.3. Identification of water pollution criteria
a) Chemical oxygen Demand - (COD)

The quantity of oxygen requires to decompose carbonic substance contains in
water by using a potent oxidant is denoted as Chemical Oxygen Demand (COD). If
the COD takes a high value, it means, it contains a very high quantity of carbonic
substance which can be oxidized. This reduces the quantity of dissolved oxygen.
This is harmful to microorganism. According to the ambient water quality standard,
the COD in water needs to be maximum of 10 mg per Liter (10mg/I)

Accordinging, to the Laboratory test reports in the year 2017, tolerance limit of COD
has exceeded at Kaduwela Bridge, Pugoda ela, Maha ela, Raggahawatte ela,
Parawala Thenna Bridge, Karawanella Bridge and Angunuwella Bridge as per the
water tests carried out. It was at a range between 11 mg to 35 mg per Leter. The
highst place where COD has exceeded the tolerance Limit was recorded at
Kolonnawa Bridge and it has exceeded by 25 mg per Liter (25 mg/I). The efficiency
of the waste water treatment centers can be tested by this parameter. As this
parameter had exceeded the tolerance Limit from Seethawaka, Kaduwela Bridge to
Kolonnawa Bridge, it was observed that substandard waste water is added to the

Kelani river.
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Picture No — 41

COD - 2017
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b) Biological Oxygen Demand (BOD)

Biological Oxygen Demand means the quantity of Oxygen requires to
microorganism to decompose the quantity of carbon substance contains in water.
When increasing the quantity of Carbonic pollutants in the water, decomposed
micro organism uses largely dissolved oxygen in the water to decompose such
substance. It is therefore, BOD in the water contains carbonic substance in plenty
takes a high value. When increasing BOD, the quantity of dissolved oxygen in water
decreases. This position interrupts the metabolism process of micro organism and
damages to biodiversity (Annexe - 24)

According, to the ambient water quality standards, BOD at 20 degrees centigrade
within 05 days should be at the maximum level of 03 and 04 mg per liter. (Annexe
- 25)

Biological Oxygen Demand in the water samples obtained near the Kolonnawa

Bridge in the year 2017 had increased the tolerance Limit by 4 mg per liter.
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c) Dissolved Oxygen (DO)
Many gases dissolve in the water and oxygen takes a foremost place there of “DO”
means the quantity of Oxygen dissolved in the water. Micro organism uses this
Oxygen so dissolved for their respiration. Non — maintenance of the minimum
guantity of Oxygen contains in the water may badly affect the micro organism
(Annexe - 24)
When Oxygen is declined, it adversely affects the swiming ability of fish. Being
exposed of “DO” quantity less than 01 mg per liter of water for few hours, may
cause even death of fish. According, to the ambient water quality standard, a
minimum of 06 mg to 05 mg needs to be contained in one liter of oxygen dissolved
at 25 degrees centigrade (Annexe - 25)
Decrease of dissolved oxygen in water may cause adverse effect on the respiration
of micro organism. Adding industrial waste to water may causes this position.
According to the laboratory test reports, it was observed at a test of water samples
in the years 2016 and 2017 obtained from Pusseli Oya to Kolonnawa bridge, the
guantity of dissolved oxygen in the water takes a minimum value of 05 to 02 mg

per leter.
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d) Turbidity of water
Turbidity of water denotes as water becomes indistinguishable due to very small
particles, invisible to the marked eye being suspended in the water. Clay, Sludge,
Micro carbonic substance, Algal layers and fertilizers use for cultivation are
identified as particles contribute to become turbidity of water. Turbidity also arises
by adding waste water, and stirring water by organism finds foods in association
with the bottom of water sources. Soli erosion, dredging sands, gemming industry
also cause water turbidity. As the Light goes in to the water to a smaller degree,
photosynthesis of aquatic plants is decreased due to turbidity of water. As the heat
absorbs by varied solid particles, the temperature of water is increased. Due to
carbonic substance that creates turbidity, infestation of micro organisms is
increased. There is a risk of being infected diseases when drinking turbidity water.
Dissolved solid waste interrupts the respiration makes through gills of fish. As a
result of adverse effects such as closing fish eggs, fish infestation may decrease

(Annexe - 24)

According to the ambient water Standards, turbidity of water needs to be at the

maximum level of 5 NTU (Annexe - 25). Turbidity of water in all places subjected to
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test during the period 2013 to 2017, it was observed that the tolerance limit took a
very high value from 06 NTU to 83 NTU.

Picture No-44
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e) Total Coliform

The term ‘total coliform’ is demoted to introduce the group consists of all coliform
bacteria species considered together. Coliform bacteria means species of bacteria
Live in human facces, intestine of immobile animals, soil, plant slices and polluted
water. Does coliform bacteria live in water, other pathogenic bacteria also lives
connected therewith.

A few coliform Bactria species live in the intestine of the man and immobile animals
and they discharge to the environment with fecal matters as well. The terms fecal
coliform is used to demote this Bactria species. Existence of this bactria in water
evidenced that this water is polluted by faccal matters. Facces of human beings and
other animals with high temperate body fill with pathogenic that terribly damages
the health of human beings. There is a risk of spreading this pathogenic by adding
faccal matters to the water. Faecal matters contain salmonella organisms, cholera,
a adino virus, polio virus, eco — virus, amoeba, giardia, christopiridium and
pathogenic micro organisms such as hook worm, round worm, pin worm etc. When
mixing faecal matters of a deceased person, there may be a risk of existing

pathogenic in the water’ (Annexe - 24)
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According to the ambient water quality standards, total coliform bactria per

deciliter needs to be approximately a maximum level of 10000 (Annexe - 25)

According to the laboratory test report of the years 2016 and 217, the total coliform

bactria level per liter in the water sample taken connected with Maha ela,

Angnuruwella Bridge, Kollonnawa Bridge and wak oya in 2017 takes the value of

10,500 mg to 15,000 mg. When observed in the examination of test reports made

by using water samples taken near the Kolonnawa Bridge, it was established in

audit that all test reports had exceeded the relevant tolerance Limits.
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f) In the examination of all parameters above, it was observed that water of Kelani

river from Seethawaka ferry to Kolonnawa Bridge is not suitable for drinking,

bathing or entertaining activities after a minor purificatio
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Recommendations

VI.

VII.

Take action to provide facilities for the use of all 36 criteria, in measuring water quality
of Kelani river by the Central Environmental Authority.

Take action to incorporate ambient water quality standards.

Take necessary action to maintain at the tolerance Limit of chemical oxygen demand
within the area from Seethawaka ferry, Kaduwela bridge to Kolonnawa bridge.
Identify and take necessary action for causes about non — existence of biological
oxygen quantity within the tolerance Limit in the water from Maha ela to Kolonnawa
bridge.

Identify and take necessary action for reasons about non — existence of dissolved
oxygen quantity within the tolerance Limit in the water from Wak oya to Kolonnawa
bridge.

Identify the reasons for water pollution in the areas of Maha ela, Angunuwella bridge
and near the Kolonnawa bridge and take necessary action to prevent it.

Well —timed amend the National Environmental Act No. 47 of 1980. Which includes,

e Inclusions of criteria on the quantity of waste water discharges by each factory,
when issuing Environmental License by the Central Environmental Authority
for the protection of the quality of potable water.

e Establishment of a methodology to exchange updated data on potable water
quality between the Central Environmental Authority, Water Resource Board
and the Water Supply and Drainage Board.

e Employment of a sufficient staff in order to regularize the methodology in

renewing Environmental protection license.
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3.7. Supply of potable water
Potable water is a basic need of all mankind. Even though the basic water sources are
wells in rural areas, rivers, streams and huge reservoirs, tanks are used as urban water
supply sources. Excrements, success and other carbonic and non — carbonic waste are
accumulated to those water sources, resulting a risk of entering detrimental.
Pathogenic microorganism to the water sources. When this impure water is drunk, it
may cause deceased condition connected with alimentary canal. Therefore, filthy
water needs to be distribution among people only after being purified in compliance
with parameters in Sri Lanka Standard 614 (SLS 614). Two main potable water
purification centers have been installed related with Kelani River, namely Ambathale
water purification center and Pattivila water purification center. They provide 80 per
cent of the drinking water requirement of the Western Province population. Potable
water is purified by sedimentation, filtering and chlorination Particulars are as

followers.

3.7.1. Ambathale and Pattiwila Reservoirs
When considering the expenditure incurred on chemicals use for the purification of
water of the two reservoirs during the past 05 years, it has increased. It was observed
that the reason for the use of more chemicals is that the increase of water pollution.
Accordingly, the total purification cost of the Ambathale reservoir amounting to Rs.
879 million in the year 2015 had increased to Rs. 929 million in the year 2017 and the
guantity of chemicals use by the Pattiwila Reservoir have increased by 17 per cent of
alum, 37 per cent of lime and 74 per cent of chlorine. Accordingly, it was observed
that with the increasing trend of the use of chemicals during the past 05 years,
Impurity of water also increases annually. The consequence of this is the increase of
purification cost gradually and the production cost of potable water finally needs to

bear the consumer.
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Recommendation

Take action to increase the production capacity as targeted.

In order to mitigate and prevent the continuous increase of the quantity of chemicals
use for water purification and water pollution, regular supervision needs to be done
on the adherence of the conditions, stated in the environmental protection license of

the factories situated near the water sources when the license is issued and renewed.
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3.8.

3.8.1.

3.8.2.

3.8.3.

Various projects for the protection of Kelani River bank
Kelani River bank protection planes
The strategic and Action plan of the middle and long terms co-partners on the
protection and management of Kelani River basin for the period 2016 to 2020 has
been prepared by the International Union for the Conservation of Nature — (IUCN) in
the year 2016. In the preparation of this plan, participation of 53 main partners had
been obtained and a sum of Rs. 7,872 million had been estimated thereunder there
with the objective of performing 05 main objects and 69 activities. Approximately a
sum of Rs. 7.9 million has been spent only for the preparation of this plan (Annexe -
31). It was however observed that the strategic and Action plan of the middle and long
terms co-partners on the protection and management of Kelani River basin 2016 —
2020 (IUCN) was not an active level even by the date of audit.
Kelani River Flood control programme
The estimated cost of 37 projects impartmened by the Department of Irrigation during
the period 2015 to 2017 for the control of flood in the Kelani River amounted to Rs.
464,450,197 out of which a sum of Rs. 29,768,341 had been utilized up to 31
December 2017. Only 50 per cent and 24 per cent of the total estimated cost of
projects had been utilized in the year 2015 and 2017 respectively. However, the
construction works of Pethiyagoda pump house had not been commenced even by

March 2018 as a result of legal issue on land acquisition.

Revival Environmental Conservation National programme

This programme commenced with the objective of the establishment of a sustainable
Environment within Sri Lanka covers 6 basic fields and the estimated cost of this
programme amounted to Rs. 22,775 million (Annexe - 33). Under this programme, it
was expected to prepare and implement the strategic plan for the conservation and
management of the Kelani River basin stated in the 3™ principal environmental
problem and the responsibility of this programme rests with the Central
Environmental Authority. The total expected cost estimate thereon from 2016 to 2018
amounted to Rs. 121 million. However, provisions under this project has not been

utilized as at 31 December 2017.
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3.8.4. Underground water resources development projects

The Water Resources Board, as an apex entity responsible for underground water

resource development and management in Sri Lanka performs various long term,

midterm and short term projects in respect of exploration of underground water,

development, conservation and management of water resources. Being carried out

hydro logical surveys as per welltimed requirement, necessary recommendations are

made in respect of the creation of secured water capacities suitably obtain in

conformity with each underground water resource and recommendations to minimize

environmental issues arise related thereto the following disclosures are made in

respect of projects performed by the Water Resources Board during the past 03 years.

a)

b)

A cost of Rs. 4.5 million had been estimated for the years 2015 and 2016 to a
project to study the qualitative and quantitative changes happen in the
underground water of Kelani River basin and the utilisation of that found as at 31
December 2017 amounted to Rs. 2.78 million (Annexe - 34)

An estimation system, consisting of 25 sample places in the Kelani River basin had
been installed and water samples are tested 4 times per year therefrom. 10 of
these 25 places are deep wells and the balance 15 are other wells. Only the upper
basin of the Kelani River has been covered from these 25 sample places and the
lower places were not covered and as such it is unable to make observations on
the quality of under grand water in those places.

The damage affected to surface water caused to pollute to Kelani River by
industrial waste water or other sources could not be identified how far it had

affected to underground water.

Recommendations

I.  Testing the underground water quality at the lower places of Kelani River basin.

II.  Moderating and progress review of the utilization of estimated provision in order to

achieve the programme targets.
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3.9.

Reaching sustainable development targets

According to the sustainable development target 06, obtain water and sanitation facilities

for all and establishment of their sustainable management are basic and important targets

in respect of environmental issues. (Annexe - 06)

3.9.1.

3.9.2.

3.9.3.

3.9.4.

Protection of water quality

It is intended by the year 2030 that raise the water quality being reduced water
pollution, eliminate the disposal and discharge of dangerous toxic chemicals, reduce
discharge of impure waste water, recycle water at a considerable level and reuse
protectively. Accordingly, attention needs to be drawn on the quantity of waste water
treatments protectively and the number of reservoirs with quality water.

Protection of Bio — systems

Itis intended under this programme by the year 2020 that the protection of mountants,
forests, wetlands, rivers, underground water, lakes including bio — systems related with
water and recreation. Attention is drawn in respect of well - timed change of the extent

of lands in water related environmental systems.

International Co — operation and capacity building

Intended objectives need to be fulfilled by, 2030 includes, collection of water,
purification, efficient use of water, purification of waste water, recycling, technology
for reuse, strengthening the international cooperation and capacities given to
developing countries for programmers and activities related to water and sanitation
facilities.

Attention in this connection is paid in respect of the extent of assistance for sector
development related to water and sanitation as a part of the expenditure plan with

state coordination.

Community participation

In the management of water and sanitation, it is intended to obtain the participation,
encouragement and assistance of the regional community. Attention is drawn in
respect of the number of Local Authority units with the policies established and
implemented for the participation of regional community groups on water and

sanitation management.
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The observation is as follows.

The Department of Censure and Statistics has not presented basic data relating to
sustainable development targets 6.3.1, 6.3.2, 6.6.1, 6.a.1 and 6.b.1. In addition, the
preparadness for the determination of indices as an institutional level, in accordance

with these substantiable targets were considerably not performed (Annexe - 35)

Recommendations

Attention on 03 main concepts is drawn for the control of Kelani River pollution as a

mythology to obtain basic data relating to the achievement of sustainable development

targets.

e Align (Central Environmental Authority, Local Authorities, industrialists, community an
media)
e Implementation

e Concept of leave no one behind



3.10. Related Legal provisions

3.10.1. National Environmental Act

Attention was paid in respect of provisions in paragraphs 10 (i), 23 (a), 23 (b) and 23

(g) of the National Environmental Act. The following observations are made in this

connection (Annexe - 01).

a)

b)

Even though a cabinet memorandum No. @®e/06/1346/221/024 dated 03 August

2006 was presented for the amendment of National Environmental Act No.47 of
1980, the Act has not been revised even up to 31 December 2018 (Annexe - 08)

As introduced by Sections of the Environmental Act, a method of the recovery of
a fee based on volume and contents of pollutants is not covered by this. In the
examination of all issues in a manner that pollutes Kelani River, observations
made include discharge of untreated sewage or substandard industrial effluents,
toxic chemicals into soil, canals or streams but the international of the Central

Environmental Authority and Local Authorities on this issue was insufficient.

3.10.2. Legal requirements of the Environmental Act related to the quality of water ways.

a) The intention of the establishment of the Central Environmental Authority

includes, protection of environment, management and enhancement, regulate
the quality of environment, maintains, prevention and abatement and control of
pollution and matters incidental there to. Under part iv B, regulations in respect
of pollution of the inland waters are included. Section 23 B (1) includes a regulation
that a prescribed fee needs to be paid on the contents of pollutants in the waste

water when a license is issued (Annexe - 01)

b) Interns of paragraph 3.1.2.1 of page 15 of the annual report of the Central

c)

Environmental Authority for the year 2014 (Annexe - 30) compliance with water
guality standards on disposal of waste water stated in the gazette notification
bearing No. 1534/18 dated 01 February 2008. Action had not been taken

accordingly even up to the date of Audit.

According to the gazette extra ordinary notification bearing No. 1894/3 dated 22
December 2014 which includes the national policy on the protection and
conservation of water sources their catchment areas and reservations in Sri Lanka,

it is suggested that it is appropriate to assign the overall responsibility of taking
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action on main rivers and their affluent to the Department of Irrigation. However,
an active action plan thereon had not been prepared as observed in audit (Annexe

- 05)

In terms of sections 24 (C) and 24 (D) of the National Environmental Act No. 47 of
1980 as amended by Act No. 53 of 2000 and 56 of 1988, the Minister in charge of the
subject of environment may by order published in the gazette declare any area to be
an environmental protection area which is causing damage or detriment to the
environment areas require sereve conservation. Under this, 10 Criteria for the
selection of suitable areas to be declared as environmentally protection areas are

identified (Annexe - 01)

The following observations are made
An area with eco — system comprises of identical characteristics and 11 Geographical
configurations, importance as natural beauty, hydraulically precious and area with
tourist attraction etc. related to the Kelani River identified to be conservated by plans
prepared by various institutions were observed in audit. Nevertheless,
environmentally safety or environmentally sensitive areas related Kelani River had
not been identified and published by a gazette notification up to the date of audit.
3.10.4. Tourism Act and others
a) Orders relating to sub — section 05 of section 48 of the Tourism Act No. 38 of
2005 have been published in the gazette extraordinary No. 1963/28 of 20 April
2016. Under section 02 of these orders, every registered owner takes the
responsibility that the registered tourist hotels need to be complied with
minimum standards applicable to all tourist hotels (stars 1 to 5) (Annexe - 10)
b) Every registered owner intends to be qualified as a tourist hotel with 1 to 5 stars
under the order 10 and 11 needs to be satisfied the minimum qualifications
specified in the schedule (Il) and schedule (llI)
c) Under sub — section 12 (3) of this order, a hotel belongs to star classes needs to
be re — classified once in every 03 year.
d) Under the schedule IV of the gazette un-conditional orders for any star type

hotels are stated and sanitation needs are stated under sub-section 10.
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e) Interms of sub-section 17 of schedule IV of the gazette, matters on environment.

f)

People and dependable ability are mentioned. In terms of section 17 (l), the
hotel needs to have a plant/ system to use medication for facial matters and
waste water, maintains in a sates factory manner and with the approval of the
central Environmental Authority.

Under section 17(6), an obvious method needs to be established for waste

recycling and for the separation of solid waste for recycling.

The following observations are made

In terms of gazette notification bearing No. 1550/9 dated 22 May 2008 on soil
conservation, Yatiyantota area is a secured area but in the construction of hotels
connected with river, this matter was not considered.

Kithulgala is the most beautiful area for white water rafting in South Asia but it
was observed that standard was not in existence for the protection of Kelani

River water resource uses for this purpose.

3.10.5. Provisions for the protection of River.

a)

b)

In the examination of the ownership of river observed that the bottom of the
river belongs to the Divisional Secretariat and the Geological Survey and Mines
Bureau, water of the river belongs to the National Water Supply and Damage
Board, gems at the bottom belong to the Gems and Jewelry Authority and the
river bank belongs to the Department of Irrigation but there was no proper
coordination between them. Furthermore, it is observed that the river banks are
being extensively eroded but sufficient steps had not been taken to protect
them.

In the execution of powers wasted in the District offices of the Central
Environmental Authority in respect of cleanliness of river water, it was observed
that the assistance of the Public Health Inspectors has not been received

sufficiently.
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Recommendations

VI.
VII.

VIII.

XI.
XII.
XI.

XIV.

XV.

XVI.

Introduce “Ravisher should pay” concept
Introduce a method of imposing fees/ fines on the contents of pollutants in the waste

water

Amend the National Environmental Act well —timely.

Stablish methodologies to protect water sources, catchment areas and reservations
Gazette revised water quality standards

Take action to protect the river under legal framework by establishing environmental
protection and environmental sensitive zones, associated with Kelani River.
Recognize areas belong to Tourist zone.

Assign to the field officers the responsibility of establishing that sanitary requirements
are followed in issuing environmental protection license for tourist hotels.

Review waste water and capacity of septic tanks of all tourist hotels.

Name bath ferries for tourists and provision of common amenities therin (sanitation)
Standardize tourist hotels

Strengthen the methodology of issuing environmental protection license as the issue
of Tourist Hotel license and the excise license is determined, based on the validity of
the environmental license.

Characteristics need to be existed in 03 stars, 04 stars and 05 stars hotels are specified
in Tourist Hotels Act No. 38 of 2005. Even though sanitary facilities are emphasized
there in, its practical application, apart from legal section needs to be considered.
Encourage tourists to make their comments in log books when they leave the hotels.
(In this context, a self control methodology can be established to control quality and
standards of tourists hotels by taking comments through a computerized programmes
and being Linked with the Department of Tourism)

Assign specific responsibilities to the Department of Irrigation, Central Environmental
Authority National Water Supply and Draining Board, Tourist Board and Local

Authorities on river protection.
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4. Conclusion
Due to massive urbanization and industrialization associated with Kelani River, it is
observed that water of the river is being promptly polluted. It is therefore concluded that
the existing laws, rules and regulations are not sufficiently followed by responsible entities
theron and the intervention and monitoring part to control the environmental damage

causes there to is insufficient.

W.P.C. Wickramaratne
Auditor General

October 2019
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