
8t

BepnLftllnsut:ba,Atgn|a& -

L. TLI'qUfiAPUNEN IL!4 ULU '
t-!l}r,e: pft1:811L[LBLe: E pr# L tLt,!3!.ungLLE '

u11141 E PlLF0 u !{nnFl B L u utF}U !{altlLltbnFL} 91 } g L$nLh @ B*'L 0 1,4 ld Lo

Bs€@r4BLsunpnBlctnnFt,tlLnrsLUloUUtLogLn1teFruunnocpln]cLubBlnorenUlGSLsL!6spnnuL0Lrxg

Bpla@o n^ssp!4nnp1nLu!41Lplul11rs& t'ourrLp LFmt 6uo L lupunflrgtollllt1opBPlL$ nlLlrnusoruoBgls^s

Ln: ullrLUAo^r6Snl.lllsruLpnl,'uBLuu$!t:cunuDn:umgpnl t $Lpruft@gts€FpLIt spBL t,t RplLn

cl:ssgBLBr4LLnoun! .sPlLn, LLLlrnpDLLILInLLlrLFLnLcl BPlqru$LF:0$nou

nnL oqucugpyrlirl-nueumuu grytnlpouu unrU gSr4tnpt r*uupng n^€ uk1l

uL fipl1S Fni ur nlp 0 $gr-emonr-pur-urutoplultL$LB:eSsFos.r4Luurrryyq.plmlunrilulluLBL$ru1NgttELslLp^ul

n*r:e uF[.{$LBsnst6sgttlLlun^rlolLFt'ur,ur L nor,,boBPr-eSnu togreuftnr-oltlngBL!4B91L{ruB91sc5$ol[

ruEUrrulnD L{L ftnL u ng RLE14Ln: ! [gLut'G faEU^c s09lrln^uBL14BPlllLLULlrl4lL [t: cftLJ1ldgM usL lxLpnlLF: gI

sLun^u$lngLJmpnllnplBr4lfrgrLp$uhl1 !npfu!lrogn ae uutuupuct* l;tgup!n1t bL0 BLNuLmpnjLlgn

LFf p!{nunaLhBprfrucuul,t ufu g uppuptu BplLnB@uF Es^@nS oPnLssclegi LP11$DG$1LLFnD10^uLys&

rurunpr:0LL1rl n"EluILur[!1$0!rur'tuuenlaegFltlncPpnBLp0Lu!{s@uuLPLgmlS mno^EutRlnql:LgMl

sFJrcroapurnpr-pruuBgfrE:0LErpr lrcnLL$r$p uLNLpLsrt4ur:epsonugrr'tuurrbgbepneuoultottt:cpnlup

sorufr:pr-pur,rfug islsLP@^ulFlnBlL!.usM11L$srop r tolrui,rrnmpunnu Eug I nFqlsLL!4:cnpnBslLlrNgtlt

LrrLsun nFL$LLuBL$plngrnMurL Lp:unLL{rBLunnFqrLLuuLltflJLns-[nLFoEs&qrprr u-ur,tlegrlonpnl

uLmuonSupngrspusFtrlBL0:sunfuL0neu,no0Lp!{ugn^uu$op:u11ru^uuts!LII1!autru:uctto nptntue

0LSLPCLUr4lrt\^TdBLNULI L sLpcLunLn:gUruUy repnq.uhnpplLcl$ttIcLFnDlLBu@Bn^uu:0LLUnFL$:Lslvll

plllnLlrLn lL^pnncpgSlunrer-uguubr.uplLp!&nFLfeFLpu]Mn uLltcf'LslpnlLoJtucout[peu1p1t1:oru

nllEFonplog LrJglB[r1gt,,rr:cFnLLn$oErgopnsu*fuqlcburuEL0UrsouLBLgt pt6$un$-toILunLNLItlLfn

npre^ro aup uirgur,tr:s Inu:E L14fu[nIrL$lecrunfu gtlul.uobs e uplunfugunlet L^u11$g0 n l,'ll r!L Lt, L4n

rueeprouunfuqugrpl@$r BLUnn^uBLE!Lpaul,vuhgunfuqnBrquogrr-rafulnpLoqnu0pMLuB

p 4LU n4slLsL{nlungEBPLBr,rLL!{tt

gL4pLlrLBr L:ruu LEr,rEL&L[LULU

snMnlt lruggs],t r ^'

Lntln

(t gneul BPlTFu$lnnn:sln:nilslu I



ot

LnuLcussn@u:iL4ut4:ull L $Lt4!ot?,lu@sr4E1

^14ulneu:sIsLprjull,llugHuroggBr4l 
BPlL$uLcusBUnl4:nuluBrl nr4laLr,runLFnn:s uLftL!op|I|n:E[tBPl

Ln$eren$nF1|rLru6n uLN[!$ruLdgFnl pr', P:ur]r L^u:I, EE$lsr41 nEl ulr!4:r4ulEsBPlLn$00sLB@r -bnF1

L rLp:14ulnirnslur-eBgrL$ ngr r-peenrDnpmprnL-etonucapruprgpmunrie n-uhone rp*lruugtopupr-augt-g

sLt,t.6nLrtnn:ssl:00100s.r1 sur t'Lr,u4ltL$ n n: cFlE Lld 
I ulrn:n E!0 9t4 Ft4r sL u 55 aprupnrp nglppe

BPrel&9@FS6nnL"unn:ulrllnorguooFlBlnnniunn0r&u0cFlnnlrnDlsFl1sgLBUEL&nn 6IILFnn:sltl

:0sLr, tJgungcLpSSRprqr I4L{TLLNLFDLsUBEILIIr4$L$nnrgsu L rucuruaounnLpsGcutnFlLLnn

atnLngLu ra E uagzenBg| Lnto EBflJ.fla-e

psp t $LIsRp0Dn-uFenFulnn:EFLuePlcLu |I(n:c[rBLu!4rBPlLnu$L![nn:EULG]eF1

B Et L 
r a! L ! nna slrla a p 1 3 L u nLL' L u e nt

(uBl4lft$p.) $r4llP

nBrBLuuaeuuLPLnffi$e6P uFr4ulonFs@pLLnM:ofrnlnt pt'gupouunnlpugt nheuuugtLn$u[An]tlLF

fir9upe uueEnl-l nrgBbug$[rq4ruLrgne!n$0nLuLn[4n$ a0unLgLrrmt'@ftslIRL6Ngngss16BLur,rt'$cLu Lt""F>i??F";.

uUp:umrcr-ulpgnELlu,l!@G0Lutra[{sLuaL^u:ftgLu mrur,trpt'usDnrungp nors6lnlAun pFoldpelt sLnLo

buopopailuct't !1"€:gELUuL0t4glttRplLn (.rale,ne1setr1 lBrnltnru6v) Nggugun'uluLgRBlLn

LB:grrrL"orL$m1[\oBRPrLnrcLur4ur$leg ob 9z zq1ar rueeunLEubuuoaprup rnreuouuunrunnpaeep

oppregrunfr:p og fu^uupunfupou:0nt,(u:sftnLcrcluLorr4qr uebnurrrlogr4 uLblfnL$!'sl ttopuoti,t

nLs$sluLolULn (pREl,lusl .0t tpungtt rDrugnou6bran:b5:onuur:eprlrFnlncurg (rerE,^A SullooJ)

nglsu14t$nBr:0osh L !'Lli16EM!LunLn:cuuL0sL"uLpnFrupfunlnt-p aprun un:epuhneeunuuub

nLsssls@B L lupttcsuoUuuotoglBBglLn (ralc^ralsn1t lBtrlsnpul) nssulttPubu loopt t-tt

nnnbaprmsunnuuDLm 06 9t tuR0^g RptLrusLU

ronionrup LB:slrL^olLlrmL!.LLuuSusftnFl:0!unnlio nl"hulsrrg 009-00t rigcl nptuonlcungtaununb

sLRorrE&!EL!oELuounulg au$iunl nuucnM$Lur,isunL[:![sLu$gBLfluEuL0urn nunc/sug 0oz Bgbr . I' t^
uqgn uulpber-uoyrr!FFF0$o$nnlnuLLnMR^08!LUnLsBLguL0 MELen[rsnsqu0Uryrncenrnhnlbeapuo

SnELc:spssInpprE[tBssuoguL0lrUrb L suuaprun (Jors^\atse71t tlrsturoo) nEniutoBErLn

egfu nluur:ep I nfubpnrlprLn

RBlLnleEtlurAsn

Es:MLUlnftBULLp

nuu:c|lg

Fy,frkLttsLp lufittlrsELp nzt L Nua4istp

neEELLU

taMUulltlLybeLp

L vaunn:uct nw nMnnubLglll o'2?

ng&l nlrLlt



n5dfi15,:,r'ruqodllrnrrr eY{a41 iarqod1unr5 6,tfi:ruudrriorirrda:rl 1:orruaodrunr:r
a1a{lfofl6sraioura,rrfiai!da{du rfiahirirrdsinrrruirriu fir::dudarrr:ndolUdrfofi:ruurrr
la,tf,olqodlunri rrilr l:{{rr fiqarrartrriui,r daryin r!,r fidrfilad 6,rrrn l rnrru 4o0o rln./a.)

l:rorlaire ::rurirriquuubiliaan€rou rioaan8rou tiourin uia orfilarnroorrlairdu aofiladirfl

::llrru+o - so z, ud'rdroial e-,t:ruudrdodrrfialrrorinrqordrun::H uoinr:do:'i'olflufrnrqorarunr*r

nrrolrflul:,:{rufifilallRafrrijurl:;rnIrdarriuuioedrari'uoroovrilu r;unfiart.rr:nkiri:yle tiirr
ridrii o{rfatarl:,rarur.rfiol ldrl:;Ielririu6nft,rorlud,rld tlolriuduilun{e,:qolnOrriruru

eiriilad rirrJirrruaanf,rolfil6uvritilf,lunl:tja0aarear:iumidluir dqruvni zo' ru arz'aa
-.,!riJunar s iu drflo6qr 1 dorflurirrda

anruria.riuuac.ru :c r6u

iJo6'udadfin'nrrdr6'ryrrnrirnr:rfionldr:uutirriori'tfitr Iourq r:adr,rdr :rardaufiftiair,r
:luudrriol,uqrrt.tfifi :;urnrrururjudAufi:rorflr ldrn:ocoonuu'lfi:lrurjrrjoidldrlao r usild

roiardn:narrn qr{ddaoldru$l!rodau l{6{ :rrthJfilriroirrftunrr (op€rare cosr) d.rrriurdaldu lu
nrrn:rri'urirrrirdarnrrairl:rulrirriouinnrdfirdaiirrn .t Ln4o{6'niiilfaoriouar rnia,rd'n:fildfi

dasordao::rrrfirfludruri rl::nrreir6'r,u dolfintudiunr:airo:ruutirdoriourironirrrrn drorn
anrvl"rJoqriuiJulrlidsrnnrtr::rorfi6ufi:rerunrdunirr6tl areryirgir t:urdrriorirrflsdldo::rrrf,
6raoumutmar druiurlriulrLirnCalin:ua:meluTaduiruriiJrpuruvru

- .-!-
nannl1lj'tru@vl.dtt atutznozuitaanflu 3i6

2 6U1U @U't a d E UUU fl 1 fl n1U

{::nrrairdq; 6oaur:nutsndau6arJudarrr:ndrdooanorndrrf,aki to,ru{,rruro'tur! lriu rourir

nruolu vialdAn rduo' r1i nrro n:re'[arlu rirriu tfihjararorirlqrLn:oidlitirulorirufrsuurnrsnrn
ldnd o;untoltsruuaro:un:la:16oo lddruiud'nd,no,:daosll'r lriu rrtunBr letr+dr'lu1i qrnarahn rar
r.rianr:ordndt r ar rurorf, nld6n dlrir riaro:un:r'irfi rrrrrorKnllrorvirl:

dodnnna

d'r dnn:':q rrdrilud',: rurol6nfi aan ur u1#arrr:n dndun:rovr: rsllrhrfiedlu a sirqd'rrd o

tlaoriuillirndo,: qurhfl nn iouua:rfr a lns
!-

O\rOn IflStULLAzul u

ordsudnnr:d'jrhrirniarirrivlurnirrir 6.raaoftaqjruiarir rrraantarri'odnhriu6oijuaqldJr

loirn'jr#uhfuuiarirriuy ua:dur:n6uonr:iirudri]uriraanorn6'.:dnoirarialJdr r drrirrfle fififrliu
ui ahril a:a r er a qjh arr r: nldd,r dn ui o r8 n d'r r rn n'uld 16 urih 6 a do,r rirlfirhriuu a rrirrfi e ua n dr o on

ornriuloaldar:rofirire iolii6doornrodrurir,rrdolririrfu tohfiuaoedr (Froararion) udrldl6nr:
d'nfi4onrrqoon

dwnn:nau

rarufiruSon:naqumunasfiairtrfl:un:,rlr1oi o:qnrir6'oaanornrirrio drudiflno:nau drrih!i'r

rurolr.rqjdrfludrdnrjrrfla darhrf,sluarfirrr'hfi,:nnor:nour:ldnaraqjtufirdrjirurtu 2-4 flrL. udrusi

rl3rrrurirrflaua:errrrLan:nra{drrfle rfirflusar*ffru6oovnouuirlraoB ) rir'lfio:nouusruaoefirlar

20



anornaua0qiri!ni rirrf, afih,raoanhJilio;nauutrlaoeaodosa,t

iEnnitiaitGu.ruuafi

nr:riliorirrf griral6rnfi Lidruiurirrfi adfi rirurJr :notratiroloatirwd'r dl siolrjd

- fi ri rnrutfl un :ot{Juoir'r6trfl uhJ

- fiIaururindrflurtrtr rriu ottrir uooriar dlncfl rov rar

- fi fl vnouurruaoB ttlot6nfi slnovnauftiarnriolrirfr o-rJqvnG o,rd

- fidr: ::notiuvtidavarsrl'rfir lf,u ldu rialdd

- fiart :rnoubuvt5da:arsirfirfl!fiu rriu'ltitrriud

- hriuuS orirriuda rartrh

iintzi'niantonfi 6o nniti{lfii|unato
udnnr:6odTirrilerficnrrrilun:or4,t f,doo'tdar:rofidl{iutuarruriil arll:tih!utrr tia

lrrdsrLlao:onlrei drqrlv,l r.tuoH) tirrirrdsfio'trrrflrrrua4r fidolldarrtofifiriJun:o ufi arooc'tdn:o

d'a{in (H,SO. ) nion:ornf,a lUCty nr,r lri rrir alkaliniry (n5o tud) lo,rrirrdariou

nr:rlrir alkalinity rflldrriutu (Buftbr) 1;o,ri1 :roirliulriri;lnaratvir'lo6ooltulrlaru

n t .li't d oo r n a u u ttz u a a tt dz a n t u z un t *l d o a 4 ta iu ua ia ud n q n iu
n::urunr: fiaonrad! (Ftocculution) rra:lnuSnnrad'u (Corgutarion) rflun::trrlnr:fitfitrtial

fir-rnrtfrlarrrofiarl ud':finrrnruatalatiroritua:rira'uoauu:nostflunr:nru6l rliar:rnfiaa fiurhrflg

artafifi1do:rfluar:rJ:;natrr ooaqirfieruioruf,n ornriufinr:nrt.tdr riuslaudn:noullfinr:rir'l

vl6onfirfloornoonaosdlurirrf,srirnrrairrylSonhi6oroorfinrrtdarrrjrsqnnrnou (coagulant aid)

$iarienir lotymer drdru'trqjo:riJuarradoorno::rurfifitoirriuolnrnhutufisr d15dfioo'lnf,!u1i

ufio dfia'nr*ru$flurfrultru,riar ar:doro:r:#dfidnuo:rflunrnriruinrralaqaHrn 1 rflldrfiotnrt

r,l6aolii11roluqi rla:dlulrnotnornoulddllfitslno:nauo;qndi0ial fif i'o1r1fian:ol6tinrula4ldu

n1t tiliotlawnflnda fi 6 n n u 6 n

Iav:rarindllulurirrRoua:rfluilrgurrinoqlug ar:a:ara rirbitrjaur:nrili'oaanlrnrirlddre

i6onqtnotr Son:o{rfia,raiT{'i nrrrili'olay:urinrirrilurfia,rrirlrirflonrtonarf,ntol*ir (Precipiration)

o r nriu rirlri r.:6 n I a,r ufi,r r rr dr rfl un air.r riou tfiolfiaur:nttsnoanolndrldloui6onolnauutall6n:at

laulurindo,uirlionar6nriaulosnrrUiufilol loarirv'tuqlar't:ufintfiau4n :vurvro:ornHinfifitat4l 1

snriuunoLfieu!ra:firnlfloiorr.Jiuanrruflun:oriouudrrJir-rriJuruaSno{06,:ltonardn ornrilrirlrinFn

r aurfi t :rl6'rnara t{Jur'{fi andrsn:lurun rrloudnrya d'l

n t z i t ia'lz tiu ni a i t tiu o, a t a i,

luiuniorirriufia;aredrlurflurda16flrfiu lriarrtr:nrir,i'oaanornrlrrilslddlsl6nr:nranrfl

,irrfluoia,rrirbirhrjluiolrrjuuendraanornrlrdrai6rnfirdariaulosnr:1dn:ofaliin tn:ori ;du)

ar:du u6oar:6uriidd'rtn:r:r.i ornriuhl?6nr:rir6'omronrenrrdnn{o

21



77

Lnt.tsLr.t4uLn0AuilnnLoqnlnuplgg fu r.t1olnrun<eunuuobru6
:un negrnLnnnmhuLoos,nms!.u1.{l_u,,bnLunU.lltBplL$onLFgLUn^uLBgt L mnlnulnluutnooouucr_u
sLLn:nn:unuB@lruBLca_uLL€u:0frlsonsunL L LLs rrBplL$L4nL$ n n:snIlLgnLNLLu uu
L B@sl$utopsoeplLpnlgs4r nnel cupE^rnprnaernhn pLuLeulc;01&ucon^s*,1a0 MlnL.
nMn@Nr:unL$nL g@lg;RLuLllpLuol5gggurugb r_nn1fronL&nruflonlLuLrue€uuL sLnftl
u(neguriJg.^n€L*pEFlar-cnhueuu n'flrrulraer o,r 0F nrL :sFLrunlhorui,uumnenr-pnuon'rr t- r,snhn
rgnuonmnnnporoE:Lul4lnsl5Unnsa€r rutr:t paxu 1-aung,gnn^arrp,, f,qu osnnklrnLonn:s

(caY) nhuntann*g

s0FLBgtSLBLpegt4LEtlQLE mUtmo"u6Ln$!our,t grouuuuaugauu nlr:ofur.t1
nnnigLfrusuf bgLunsr4LpuLBSLUnDlAg lr^uLgstLs

rur:gnrl nlt I BL Lu Slrlj3 gL(ng b $ BusL uS$@*,e gnnnas

:GeL@snrnnnurnnnLFnrrgrn.,,lil"}".J*_:ijlililffii-^l''J:l:"i:flffi::l]
t-€ n:unlsptD uunr s-Blr4sun@uB unf 1t0 eL014LUL@ frto1t'u $t4 B Ln:gn@uLnuu ouoeggung t
uB $&n@u:tourot'u:un geungilr.auraluuJLuLemrg:lu og BLApInSUt,ru:sF z u-u!4nouls[nLp

( aap o $ pav^nrv ) t*1 neu na nnag

fu^roupncpnl.rcagrpBLs14Lp:unBsrrunllB*rL0B14lELINsssnLrrsolnauulRprL!,r4gLnsLu

L uLESnpfbflJLls-nnUIINBS$guL 
SonlsLu0GUnnnn0nnRrs puod uorruprxo euoguguBgl0gB

tl La p nM e p nnn ryu B E 
1 LFaTt LFnn 3 c

urau^eunbLu a/o 0i-0€ luLB:B[ra]u0l0LUlduugLBLpLurlr€upflnnnnn.s 
"u1n^e 

gy.n:urnlpeagr.rrpgeg,
I0^0Ly@ytepnennllRplL$r4gL[rnn:ELnts0pL],,npnn:snLHBpl"LFem 

$^08s,,oFnlnrufruoog,"rpurp*nin
nbFl:ecL0 nLp BL^u u: LUlt4gFrung Lulc^ugnlauu@FnIl:0:n Au],$& 

^6lgJrLULegls0susunnn s1:009tl n01&uoopUrlnnn6IlLFnn:rg1xa6 rDgelpgsDggutngeuur,onnamptNLursbRplL$

n Et ft u e e swln Nt a nL nn n 2!

(ncr&ueocfrf pLuLopurl@gnlrLUroFLbnnn
npl:uoueprungir tLMbrRr4lBprLnnutgrngrLp6^0LpFl$ggnprpgungLplarolog"trlrf,.ru --

nurLgnnnFErLralLFgg

homuuapruluearppxulun:nrn upn^ubonF gulnnnneu:uurdRLssLp*l:c nuL:epurnL:eplu
nllFtur,(ln.sn:unnuL:rp ucnLlepnu n:sFnfuu00$nn]g; n0uitdu6BLFsLpFl!LU$r\@pggfll4logt
n0u:rour0gLULu L npun:epagrun$00intau^unuNp:LBl,r1!rL$ourr6sLuSssrl:0nou:14u16sLunlglEFUl

sLp!0n nuLBprnFrnnur0uonul:unmurtu0gfi,rsLUnLn:suJrl BprLnuL0uo0pt tLyELUnLnasu

gatrLusgBL^aBetLnuLbaEeea^aLar,Lu


